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Plan: The United States Federal Government should invest all necessary resources to establish a hydrogen fueling station network in the United States. 
Contention One: Hydrogen Economy

US is the hydrogen leader now, but 2012 cuts will stop this

Auto Observers 11 (AutoObserver 11, Fuel-Cell Backers Criticize DOE Budget Cuts, 2/22/11) http://www.autoobserver.com/2011/02/fuel-cell-backers-criticize-doe-budget-cuts.html 
President Obama’s proposed 2012 budget boosts Department of Energy spending, especially for electric vehicles, while it drastically cuts hydrogen and fuel-cell research, to the dismay of backers of those technologies. President Obama's proposed fiscal year 2012 budget raises Department of Energy funding to $29.5 billion, a nearly 12-percent increase from the current 2010 fiscal year level of $26.4 billion, and it includes $588 million to stimulate sales of one million electric vehicles by 2015. It also - despite the overall hike and the nod to EVs in general - cuts deeply the DOE's funding for research and development of hydrogen and fuel cell technologies, work that could help to build a future market for fuel cell electric vehicles (FCEVs).    A similar effort last year by Energy Secretary Steven Chu to slash automotive fuel cell research in his 2010 budget proposal was reversed in Congress – but with budget-cutting Republicans in control of the House of Representatives this year, that's not as likely an outcome. For fiscal year 2012, the proposed DOE budget devotes $100 million to hydrogen and fuel cell technologies, 41 percent less than the $170 million budgeted for fiscal year 2010. It also eliminates funding of the Solid State Exchange Conversion Alliance (SECA), a DOE-managed program to develop solid oxide fuel cells that would be used as range-extending auxiliary power units in electric trucks.    While the brunt of the cuts would not be felt for a while, there is an immediate effect: raising the ire of fuel cell and hydrogen energy proponents at their annual national conference, which opened last Monday just as the figures were made public and concluded on Wednesday.    "We have hundreds of fuel cell electric vehicles on the roads, and more hydrogen refueling stations in the state of California alone than in the entire rest of the world," said Ruth Cox, president and executive director of the Fuel Cell Hydrogen Energy Association, in her opening remarks. Despite that, she continued,  "America's leadership in fuel cells and hydrogen energy is in jeopardy, because although we have a President who is committed to creating a clean energy economy, his administration has been misguided about the critical role fuel cells and hydrogen energy have to play in its realization."
 Dorgan quote.jpg
 The proposed budget cuts make the U.S. less competitive in the global hydrogen energy arena and send "a message to American industry and the world that fuel cells and hydrogen aren't viable near-term options for America's clean energy portfolio," she said.    Noting the Obama administration's pursuit of battery, solar and wind power generation, Cox also declared that "the funding to sustain our current leadership in fuel cells and hydrogen technologies is modest" by comparison, and she noted that fuel cells can complement other means of power generation by providing "a conversion and storage mechanism to make excess power available as hydrogen to fuel vehicles."  
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Hydrogen cars are coming now but they won’t be commercially viable without fueling station infrastructure

Housley 10(Adam Housley Staff Writer, Fox News, Can the Hydrogen Highway Exist? , June 15, 2010)http://liveshots.blogs.foxnews.com/2010/06/15/can-the-hydrogen-highway-exist/

What makes this pump different is compressed Hydrogen and what could be the future along the mother road for American drivers. Chevrolet, Honda, Chrysler and most other car manufacturers believe that by 2015, car production could be ramped-up to make Hydrogen viable as a fuel alternative and a possible answer to get America off of fossil fuel and the dependence on foreign oil.   According to Shad Balch, the Advanced Technology Product Spokesman for General Motors, “Right now, we’ve put more than 100 fuel cell Chevy vehicles on the road to demonstrate that the technology is real, that it’s not a science project, that we can use this sort of application hopefully that will spur the investment into the infrastructure.”    Balch and Honda’s Jessica Fini say that their companies and others are already in the product demonstration phase and that these vehicles are already being leased by everyday American’s ready to help do what they can to end the dependence. The cars are filled up with compressed hydrogen much the same way you fill your car with gas. Basically, you plug in the hose and 5 minutes later the car is full. The cost is much less than a full tank of gas and the compressed hydrogen recharges the electric batteries, which only emits a water vapor, so it’s virtually clean.    While the thought of all this is exciting, some critics claim it just isn’t as easy as it sounds. First, the cost of these cars is much more than most consumer’s are willing to pay. GM and Honda believe they could be below $50,000 by 2015 if enough cars are ordered, but that would mean a ton more infrastructure. Right now, only 200 stations world-wide carry hydrogen and that is not nearly enough to fuel a change. California Governor Arnold Schwarzenegger had proposed a network of stations up and down California called a “Hydrogen Highway” by 2010, but right now the state is far from that.

It’s a chicken and egg problem – the only way hydrogen cars will catch on is with more fueling stations

Kanter 6-21 (Evelyn Kanter Green Car Examiner More filling stations for hydrogen, fuel cell vehicles June 21, 2012) http://www.examiner.com/article/more-filling-stations-for-hydrogen-fuel-cell-vehicles 

Germany is spending more than 40 million Euros to build a network of filling stations for hydrogen and fuel cell cars. The network is to be completed by 2015, when hydrogen and fuel cell cars are expected to be widely available.    Mercedes-Benz already offers a zero-emission fuel cell B-Class compact, called the F-Cell, already is available for leasing in Germany and in California. The Honda FCX Clarity fuel cell sedan also is available for leasing in California. The FCX Clarity won the Green Car of the Year Award in 2009.    I’ve test driven both, along with the Chevrolet Equinox fuel cell demonstration vehicle. They all handle like like traditional gas-powered vehicles, with plenty of torque for acceleration. But they have the sound of silence of a hybrid or electric.    Mercedes also took the F-Cell on an around-the-world test drive in 2011, to demonstrate its usability.    The hydrogen filling stations are being focused on the corridors connecting German cities. Just as with electric cars, it’s a case of chicken and egg – you can’t have the cars without places to refuel them. Building a network of hydrogen filling stations will help eliminate what’s called “range anxiety” – the fear of running out of fuel.
 Many of these filling stations will be added to existing fueling stations, so depending on the type of vehicle you drive, you fill up at the pump that dispenses gas, diesel or hydrogen.    Prof. Thomas Weber, Member of the Board of Management of Daimler AG, says, "Electric vehicles equipped with a battery and fuel cell will make a considerable contribution to sustainable mobility in the future. However, the success of fuel cell technology depends crucially on certain conditions being in place, such as the availability of a nationwide hydrogen infrastructure. Because it is very customer-friendly – with its great range and short refilling times – fuel cell technology has enormous potential for massively advancing Germany on its path to becoming the lead market for electric mobility.” 
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Government leadership key – the market won’t invest in hydrogen on its own

NRC 04 (National Research Council, Committee on Alternatives and Strategies for Future Hydrogen Production and Use, National Academy of Engineering ,"The Hydrogen Economy: Opportunities, Costs, Barriers, and R&D Needs, National Academy of Engineering (NAE) Board on Energy and Environmental Systems (BEES), 2004 (119)

In the area of infrastructure and delivery there seem to be significant opportunities for making major improvements. The DOE does not yet have a strong program on hydrogen infrastructures. DOE leadership is critical, because the current incentives for companies to make early investments in hydrogen infrastructure are relatively weak.
 Recommendation 10-3a. The Department of Energy program in infrastructure requires greater emphasis and support. The Department of Energy should strive to create better linkages between its seemingly disconnected programs in large-scale and small-scale hydrogen production. The hydrogen infrastructure program should address issues such as storage requirements, hydrogen purity, pipeline materials, compressors, leak detection, and permitting, with the objective of clarifying the conditions under which large-scale and small-scale hydrogen production will become competitive, complementary, or independent. The logistics of interconnecting hydrogen production and end use are daunting, and all current methods of hydrogen delivery have poor energy-efficiency characteristics and difficult logistics. Accordingly, the committee believes that exploratory research focused on new concepts for hydrogen delivery requires additional funding. The committee recognizes that there is little understanding of future logistics systems and new concepts for hydrogen delivery—thus making a systems approach very important.
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Contention Two: Oil

Peak Oil will come around 2030. 
Hoyland 6/21/2012

Kjetil Malkenes Hovland “UPDATE: Statoil Sees Global Oil Demand Peak at 103 Million B/D Around 2030” 06-21-120523ET, Dow Jones & Company, Inc. http://www.nasdaq.com/article/update-statoil-sees-global-oil-demand-peak-at-103-million-bd-around-2030-20120621-00101
OSLO--Norwegian oil giant Statoil ASA (STO) said Thursday it expects global oil demand to peak at 103 million barrels a day around 2030, adding it expects increasing complexity to push production costs higher for marginal barrels.  In a report, the company estimated the current cost of marginal oil barrels to be in the range of $75-$90, up from only $30-$35 a barrel in the early 2000s. The most expensive barrels come from Canadian oil sands projects, the company said.  The record level 
of global oil prices in 2011 added to the debt burden of many oil-importing nations. If cheap, conventional crude oil is increasingly replaced by more expensive, harder-to-get barrels, it could dampen demand growth. For oil companies, higher production costs on new projects will likely reduce returns unless the oil price increases further. 

Oil supplies reaching a peak will be catastrophic without alternative fuels available 

Klare 08 (Michael T Klare, professor of peace and world security studies at Hampshire College, 


The rise of the new energy world order, http://www.atimes.com/atimes/Global_Economy/JD17Dj04.html 

So expect global energy shortages and high prices to be a constant source of hardship. 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.    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. 
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A transition away from oil is inevitable. Hydrogen is key to smooth the transition – no other source can fill the gap

Zerta et al 08(Martin Zerta winner of Vaillant award for fuel cell research, Munich College, researcher atLudwig-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,” (2008) ScienceDirect

Hydrogen is an energy carrier, not an energy source, and thus requires primary energy for its production.
 Hydrogen can be produced from almost any primary energy at high efficiency and can be used for efficient power generation in e.g. fuel cells. Moreover, hydrogen offers a crosscut from electricity to transportation fuels and energy storage, which is of special importance for a future dominated by renewable energies. Hence, it allows for a higher penetration of intermittent renewable energies into the energy system, at the same time relieving the transport sector from today's strong dependency on oil and its associated greenhouse gas emissions. This cannot be provided by biofuels as these can only be produced from 
specific, limited sources. For the transition from a fuel dominated energy economy to an electricity based one, we need the ability to produce fuel from electricity, not only electricity from fuel as is prevalent today.  5.1. Transport sector    Today, hydrogen use is mainly seen in the transportation sector, where battery electric vehicles are not expected to fulfil all the users’ expectations in the foreseeable future.1 Well-to-wheel analyses show that hydrogen as a transportation fuel is superior to its practical alternatives with respect to efficiency and emissions [10] and [11]. The yield per land used is significantly higher than with biofuels (see Fig. 3). Remarkably, with wind some 99% of the land area can still be used for other purposes. In case of PV, 1/3rd of the area is occupied by panels only.      All major automakers are committed to hydrogen as the fuel of the future. The largest barriers for introduction are the high cost of fuel cell technologies and the need for a completely new fuel production and supply infrastructure. Market entry and large-scale use of hydrogen in 
transportation is anticipated between 2010 and 2015.  5.2. Stationary sector    Hydrogen for production of stationary power is mainly anticipated where direct use of renewable electricity is impossible (e.g. due to demand and supply mismatch), and where more efficient storage (such as hydropower reservoirs) is not available. This could apply to remote areas or property as well as islands without grid connection. Using hydrogen as an intermediate storage medium for stationary electricity is rather inefficient compared to alternative storage media. This is different in the transportation sector where basically no practically acceptable alternative exists. Thus, in an integrated network, hydrogen still facilitates effective and energy-efficient load management: transportation fuel is—beside other production pathways—produced at times when abundant electricity is available in the grid; and electrolyser load is dropped-off if stationary power supply is needed to cover the electricity demand from industry and households.    6. Conclusions    It is beyond doubt that the future energy landscape will be fundamentally different from todays. Most likely, the transformation process will proceed rather fast. Current developments in the conventional energy market—especially the disruptions in oil and natural gas supplies—could be a first signal that this change may have started already and is still gaining momentum.    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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Decreasing oil supplies will cause escalating great power wars – transition is key

Klare 08 (Michael T Klare, professor of peace and world security studies at Hampshire College, 


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:  1. 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 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 Petróleos de Venezuela S.A. 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.  2. 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 
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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 U.S. Department of Energy 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 CEO 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 OECD, 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.  3. 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 U.S. Department of Energy, 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% percent 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.  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 U.S. 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.  4. 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 
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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 U.S. banks and corporations to influence U.S. 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.    5. 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, 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 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. 

1AC
Contention Three: Global Warming

There is a strong scientific consensus to support anthropogenic warming

Maxwell T. Boykoff and Jules M. Boykoff 2004
Maxwell T. Boykoff, Environmental Studies Department, University of California, and Jules M. Boykoff, Department of Government, American University, “Balance as bias: global warming and the US prestige press” Global Environmental Change 14 (2004) 125–136
On June 11, 2001, George W. Bush stated that, ‘‘the United States has spent $18 billion on climate research since 1990, three times as much as any other country, and more than Japan and all 15 nations of the EU combined’’ (New York Times, 2001, p. A12). During this time, top climate change scientists from around the globe—comprising the United Nations-sponsored Intergovernmental Panel on Climate Change (IPCC)— improved understanding of global warming, and produced three major reports and many related documents.  With increasing conﬁdence, the IPCC has asserted that global warming is a serious problem that has anthropogenic inﬂuences, and that it must be addressed immediately. In the managerial scientiﬁc discourse represented by the IPCC (Adger et al., 2001), a remarkably high level of scientiﬁc consensus has emerged on these two particular issues.  1 D. James Baker, administrator of the US National Oceanic and Atmospheric Administration, has said about  global warming that ‘‘[t]here’s a better scientiﬁc  consensus on this than on any issue I know—except  maybe Newton’s second law of dynamics’’ (Warrick,  1997, p. A1). 
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Failure to slow the rate of warming results in extinction and environmental collapse
Atcheson 4 

(John, Geologist at several federal agencies, Baltimore Sun, “Ticking time bomb”, 12-15, L/N)
 The Arctic Council's recent report on the effects of global warming in the far north paints a grim picture: global floods, extinction of polar bears and other marine mammals, collapsed fisheries. But it ignored a ticking time bomb buried in the Arctic tundra. There are enormous quantities of naturally occurring greenhouse gasses trapped in ice-like structures in the cold northern muds and at the bottom of the seas. These ices, called clathrates, contain 3,000 times as much methane as is in the atmosphere. Methane is more than 20 times as strong a greenhouse gas as carbon dioxide.    Now here's the scary part. A temperature increase of merely a few degrees would cause these gases to volatilize and "burp" into the atmosphere, which would further raise temperatures, which would release yet more methane, heating the Earth and seas further, and so on. There's 400 gigatons of methane locked in the frozen arctic tundra - enough to start this chain reaction - and the kind of warming the Arctic Council predicts is sufficient to melt the clathrates and release these greenhouse gases into the atmosphere.    Once triggered, this cycle could result in runaway global warming the likes of which even the most pessimistic doomsayers aren't talking about. An apocalyptic fantasy concocted by hysterical environmentalists? Unfortunately, no. Strong geologic evidence suggests something similar has happened at least twice before.    The most 
recent of these catastrophes occurred about 55 million years ago in what geologists call the Paleocene-Eocene Thermal Maximum (PETM), when methane burps caused rapid warming and massive die-offs, disrupting the climate for more than 100,000 years. The granddaddy of these catastrophes occurred 251 million years ago, at the end of the Permian period, when a series of methane burps came close to wiping out all life on Earth. More than 94 percent of the marine species present in the fossil record disappeared suddenly as oxygen levels plummeted and life teetered on the verge of extinction. Over the ensuing 500,000 years, a few species struggled to gain a foothold in the hostile environment. It took 20 million to 30 million years for even rudimentary coral reefs to re-establish themselves and for forests to regrow. In some areas, it took more than 100 million years for ecosystems to reach their former healthy diversity. Geologist Michael J. Benton lays out the scientific evidence for this epochal tragedy in a recent book, When Life Nearly Died: The Greatest Mass Extinction of All Time. As with the PETM, greenhouse gases, mostly carbon dioxide from increased volcanic activity, warmed the earth and seas enough to release massive amounts of methane from these sensitive clathrates, setting off a runaway greenhouse effect. The cause of all this havoc? In both cases, a temperature increase of about 10.8 degrees Fahrenheit, about the upper range for the average global increase today's models predict can be expected from burning fossil fuels by 2100. But these models could be the tail wagging the dog since they don't add in the effect of burps from warming gas hydrates. Worse, as the Arctic Council found, the highest temperature increases from human greenhouse gas emissions will occur in the arctic regions - an area rich in these unstable clathrates. If we trigger this runaway release of methane, there's no turning back. No do-overs. Once it starts, it's likely to play out all the way. Humans appear to be capable of emitting carbon dioxide in quantities comparable to the volcanic activity that started these chain reactions. According to the U.S. Geological Survey, burning fossil fuels releases more than 150 times the amount of carbon dioxide emitted by volcanoes - the equivalent of nearly 17,000 additional volcanoes the size of Hawaii's Kilauea. And that is the time bomb the Arctic Council ignored. How likely is it that humans will cause methane burps by burning fossil fuels? No one knows. But it is somewhere between possible and likely at this point, and it becomes more likely with each passing year that we fail to act.    So forget rising sea levels, melting ice caps, more intense storms, more floods, destruction of habitats and the extinction of polar bears. Forget warnings that global warming might turn some of the world's major agricultural areas into deserts and increase the range of tropical diseases, even though this is the stuff we're pretty sure will happen.    Instead, let's just get with the Bush administration's policy of pre-emption. We can't afford to have the first sign of a failed energy policy be the mass extinction of life on Earth. We have to act now. 
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CO2 emission from cars is the main source of warming. 

Zachary Shahan 2010
Zachary Shahan, former Executive Director of a non-profit organization promoting sustainable development and clean transportation, “Cars Cause Global Warming More than Planes, Study Finds” August 9, 2010
It is rather well known now that transportation is one of the leading causes of global warming pollution in the world, and especially in the United States. NASA actually reported in February that motor vehicles are the largest net contributor to global warming pollution. Now, a new scientific finding in the journal Environmental Science & Technology shows that, counter to what most of us believe, driving a car causes more global warming pollution than flying the same distance in a plane. The study, “Specific Climate Impact of Passenger and Freight Transport,” finds that, in the short run, planes cause more global warming because they create more short-lived warming processes at high altitudes. However, when you take ‘everything’ — long- and short-lived gases, aerosols and cloud effects from transportation around the world — into account, an average car trip increases global temperatures more than an average flight the same distance. Furthermore, passenger trains and buses cause even four to five times less global warming pollution than automobiles per passenger mile. Of course, there are a lot of intricacies (i.e. the specific car or plane or bus used), but this is the general finding. “As planes fly at high altitudes, their impact on ozone and clouds is disproportionately high, though short lived. Although the exact magnitude is uncertain, the net effect is a strong, short-term, temperature increase,” lead author of the study, Dr. Jens Borken-Kleefeld, said. “Car travel emits more carbon dioxide than air travel per passenger mile. As carbon dioxide remains in the atmosphere longer than the other gases, cars have a more harmful impact on climate change in the long term.” The point that you probably wouldn’t take such long trips by car that you take by plane was not a part of the study and is an important matter to bring up as well. Nonetheless, this study confirms again that driving is one of the leading ways humans cause global warming. Get out of your car and onto a bike or bus or subway or train today in order to help stop global warming. 
Hydrogen cars will reduce carbon dioxide emissions by a billion tons 

Paul Thompson, 2009
Thompson, Paul. Evening Standard [London (UK)] 16 Sep 2009 “Obama's greener cars 'will reduce CO2 by 1 bn tons”

PRESIDENT Barack Obama signaled the end of gas guzzling cars in America with a carrot and stick approach.  Tough new rules for the car industry are aimed at making the US more environmentally friendly by 2016.  Mr Obama said his changes will add about Pounds 600 to the cost of a new car.  But he said drivers will save more than Pounds 2,000 over the life of their car in fuel bills.  All cars and light lorries will have to meet a fuel efficiency target of 35.5 miles per gallon within the next seven years. Carmakers have been told to improve mileage rates from 2012 through existing technology or alternatives, such as hybrid cars powered by hydrogen.  As a result of the new targets White House officials said America will save 1.8 billion barrels of oil from 2012 to 2016.  Carbon dioxide emissions from exhausts will be reduced by a billion tons over the same period.  Speaking yesterday to car workers at a General Motors plant in Ohio, Mr Obama said the new fuel rules were the way forward. "For too long our auto companies faced uncertain and conflicting fuel economy standards, he said.  "That made it difficult for you to plan down the road. That's why we are launching, for the first time in history, a new national standard aimed at both increasing gas mileage and decreasing greenhouse gas pollution for all new cars and trucks sold in America.  "This action will give our auto companies some long-overdue clarity, stability and predictability."  The fuel rules will apply to vehicles imported from Germany and Japan as well as American cars. 
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Hydrogen is necessary to make other renewables viable – it stores energy from wind and solar so they can be used all day long

Lokey 06 (Elizabeth Lokey, Ph.D. Student in Environmental Studies, The University of Colorado, A Critical Review of the Energy Policy Act of 2005 March 23 2006) 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].
***2AC Extensions***

Inherency Extensions
Obama cut Hydrogen funding now 

Blanco 09(Sebastion Blanco Obama, DOE slash hydrogen fuel cell funding in new budget, 2009)http://green.autoblog.com/2009/05/08/obama-doe-slash-hydrogen-fuel-cell-funding-in-new-budget/ 

The message has been hinted at before, but the federal government is now serious about shifting the focus away from hydrogen and onto plug-in vehicles. In an important statement yesterday, Department of Energy Secretary Steven Chu said that hydrogen vehicles are still 10 to 20 years away from practicality and that millions in federal government funding for hydrogen programs will be cut from the 2010 federal budget. Chu said, "We asked ourselves, 'Is it likely in the next 10 or 15, 20 years that we will covert to a hydrogen car economy?' The answer, we felt, was 'no'" (well, duh).
 Did we mention this is a big reversal? Just a few weeks ago, Chu announced $41.9 million for hydrogen projects. A major switch, but not totally surprising. During the presidential campaign last fall, Obama did call for a million PHEVs by 2015. The U.S. Fuel Cell Council the National Hydrogen Association quickly released a joint statement against the budget cuts. The statement reads, in part: The cuts proposed in the DOE hydrogen and fuel cell program threaten to disrupt commercialization of a family of technologies that are showing exceptional promise and beginning to gain market traction. Fuel cell vehicles are not a science experiment. These are real vehicles with real marketability and real benefits. Hundreds of fuel cell vehicles have collectively logged millions of miles.
*US is the hydrogen leader now, but 2012 cuts will stop this

Auto Observers 11 (AutoObserver 11, Fuel-Cell Backers Criticize DOE Budget Cuts, 2/22/11) http://www.autoobserver.com/2011/02/fuel-cell-backers-criticize-doe-budget-cuts.html 
President Obama’s proposed 2012 budget boosts Department of Energy spending, especially for electric vehicles, while it drastically cuts hydrogen and fuel-cell research, to the dismay of backers of those technologies. President Obama's proposed fiscal year 2012 budget raises Department of Energy funding to $29.5 billion, a nearly 12-percent increase from the current 2010 fiscal year level of $26.4 billion, and it includes $588 million to stimulate sales of one million electric vehicles by 2015. It also - despite the overall hike and the nod to EVs in general - cuts deeply the DOE's funding for research and development of hydrogen and fuel cell technologies, work that could help to build a future market for fuel cell electric vehicles (FCEVs).
 A similar effort last year by Energy Secretary Steven Chu to slash automotive fuel cell research in his 2010 budget proposal was reversed in Congress – but with budget-cutting Republicans in control of the House of Representatives this year, that's not as likely an outcome. For fiscal year 2012, the proposed DOE budget devotes $100 million to hydrogen and fuel cell technologies, 41 percent less than the $170 million budgeted for fiscal year 2010. It also eliminates funding of the Solid State Exchange Conversion Alliance (SECA), a DOE-managed program to develop solid oxide fuel cells that would be used as range-extending auxiliary power units in electric trucks.
 While the brunt of the cuts would not be felt for a while, there is an immediate effect: raising the ire of fuel cell and hydrogen energy proponents at their annual national conference, which opened last Monday just as the figures were made public and concluded on Wednesday.
 "We have hundreds of fuel cell electric vehicles on the roads, and more hydrogen refueling stations in the state of California alone than in the entire rest of the world," said Ruth Cox, president and executive director of the Fuel Cell Hydrogen Energy Association, in her opening remarks. Despite that, she continued,  "America's leadership in fuel cells and hydrogen energy is in jeopardy, because although we have a President who is committed to creating a clean energy economy, his administration has been misguided about the critical role fuel cells and hydrogen energy have to play in its realization."
 Dorgan quote.jpg
 The proposed budget cuts make the U.S. less competitive in the global hydrogen energy arena and send "a message to American industry and the world that fuel cells and hydrogen aren't viable near-term options for America's clean energy portfolio," she said.
 Noting the Obama administration's pursuit of battery, solar and wind power generation, Cox also declared that "the funding to sustain our current leadership in fuel cells and hydrogen technologies is modest" by comparison, and she noted that fuel cells can complement other means of power generation by providing "a conversion and storage mechanism to make excess power available as hydrogen to fuel vehicles."

Fueling Stations Key

Hydrogen is most efficient – fueling station key to transition

Crabtree et al 04(George W. Crabtree Argonne National Laboratory, Illinois, Mildred S. Dresselhaus Massachusetts Institute of Technology, Cambridge, and Michelle V. Buchanan Oak Ridge National Laboratory, Tennessee, The Hydrogen Economy,  12/04

http://saeta.physics.hmc.edu/courses/p80/papers/hydrogen/PhysToday%20Hydrogen%20041239.pdf 

A major attraction of hydrogen as a fuel is its natural compatibility
 with fuel cells. The higher efficiency of fuel
 cells—currently 60% compared to 22% for gasoline or 45%
 for diesel internal combustion engines—would dramatically
 improve the efficiency of future energy use. Coupling
 fuel cells to electric motors, which are more than 90% efficient,
 converts the chemical energy of hydrogen to mechanical
 work without heat as an intermediary. This attractive
 new approach for energy conversion could replace
 many traditional heat engines. The broad reach of that efficiency
 advantage is a strong driver for deploying hydrogen
 fuel cells widely.
 Although fuel cells are more efficient, there are also
 good reasons for burning hydrogen in heat engines for transportation.
 Jet engines and internal combustion engines can
 be rather easily modified to run on hydrogen instead of hydrocarbons.
 Internal combustion engines run as much as
 25% more efficiently on hydrogen compared to gasoline and
 produce no carbon emissions. The US and Russia have testflown
 commercial airliners with jet engines modified to burn
 hydrogen.9 Similarly, BMW, Ford, and Mazda are roadtesting
 cars powered by hydrogen internal combustion engines
 that achieve a range of 300 kilometers, and networks
 of hydrogen filling stations are being implemented in some
 areas of the US, Europe, and Japan. Such cars and filling
 stations could provide an early start and a transitional
 bridge to hydrogen fuel-cell transportation.
Fueling Stations invigorate hydrogen cars – California

Barry 10 (Keith Barry, Staff Writer A Hydrogen Highway for the East Coast, , January 27, 2010) http://www.wired.com/autopia/2010/01/east-coast-hydrogen-highway/ 

For all the attention on electric cars these days, several automakers continue developing hydrogen fuel cell vehicles. Honda is especially enamored with the technology. General Motors put the Chevrolet Equinox fuel cell vehicle in a few dozen driveways. Nissan is leasing a XTrail FCV truck to Coca-Cola. And Mercedes Benz will offer the F-Cell to “selected customers” in Europe and the United States this spring. Mazda and Volkswagen are among the technology’s proponents as well.
 So, beyond giving the few hydrogen cars on the road a place to fuel up, the stations could help solve the the “chicken and egg” problem where the lack of fueling infrastructure begot a lack of cars and vice-versa.
 “Having talked to several of the auto manufacturers, the indication that we’ve received is that there has to be a network of stations on the east coast for them to bring the cars here,” Grey said. “They want to bring the cars here, but there’s nowhere to fuel them.”
 That quandary is familiar to Paul Williamson of the University of Montana College of Technology. “There’s no sense having hydrogen cars if there’s no place to refuel them,” Williamson said. “Most of the development is happening in California. Why? Because they have refueling stations.”
 Williamson, whose family owned a service station when he was younger, likens the adoption of hydrogen technology to the early days of diesel. “We put in a pump behind our service station to begin with, and we had some cars and trucks here and there,” he said.

Fueling Stations Key

Mass produced cheap and efficient cars coming in 2015 – fueling station is key now

Housley 10(Adam Housley Staff Writer, Fox News, Can the Hydrogen Highway Exist? , June 15, 2010)http://liveshots.blogs.foxnews.com/2010/06/15/can-the-hydrogen-highway-exist/

What makes this pump different is compressed Hydrogen and what could be the future along the mother road for American drivers. Chevrolet, Honda, Chrysler and most other car manufacturers believe that by 2015, car production could be ramped-up to make Hydrogen viable as a fuel alternative and a possible answer to get America off of fossil fuel and the dependence on foreign oil.
  According to Shad Balch, the Advanced Technology Product Spokesman for General Motors, “Right now, we’ve put more than 100 fuel cell Chevy vehicles on the road to demonstrate that the technology is real, that it’s not a science project, that we can use this sort of application hopefully that will spur the investment into the infrastructure.”
 Balch and Honda’s Jessica Fini say that their companies and others are already in the product demonstration phase and that these vehicles are already being leased by everyday American’s ready to help do what they can to end the dependence. The cars are filled up with compressed hydrogen much the same way you fill your car with gas. Basically, you plug in the hose and 5 minutes later the car is full. The cost is much less than a full tank of gas and the compressed hydrogen recharges the electric batteries, which only emits a water vapor, so it’s virtually clean.
 While the thought of all this is exciting, some critics claim it just isn’t as easy as it sounds. First, the cost of these cars is much more than most consumer’s are willing to pay. GM and Honda believe they could be below $50,000 by 2015 if enough cars are ordered, but that would mean a ton more infrastructure. Right now, only 200 stations world-wide carry hydrogen and that is not nearly enough to fuel a change. California Governor Arnold Schwarzenegger had proposed a network of stations up and down California called a “Hydrogen Highway” by 2010, but right now the state is far from that.

Affordable cars coming in 2015 – fueling stations are needed now

Dapena 12(Peter Valdes-Dapena Hydrogen cars: A zero-emission longshot March 19, 2012) http://money.cnn.com/2012/03/15/autos/hydrogen-fuel-cell-cars/index.htm
NEW YORK (CNNMoney) -- Imagine an electric car that can be charged in about the time that it takes to fill a gasoline tank and which can then drive hundreds of miles.
 This is not a fantasy scenario. In fact, that pretty much describes the hydrogen fuel cell cars several major auto manufacturers, including Toyota (TM) and Hyundai, plan to have for sale.
 While those automakers will introduce the cars in small numbers and in limited markets, by 2015 or so, Honda and Mercedes-Benz are already leasing hydrogen fuel-cell powered cars to customers in Southern California. 
 General Motors (GM, Fortune 500) also has about 100 fuel-cell powered crossover SUVs in customer hands. Some of GM's fuel cell vehicles are also being used by the military.
 Hydrogen fuel cell cars are electric cars but, instead of storing electricity in a batteries, they generate it on board in fuel cells. The fuel cells combine hydrogen gas with oxygen in a process that creates water and a stream of electricity. That electricity powers the car -- but without the long charging times.
 California's zero-emission vehicle sales requirements account for much of why automakers are interested in providing hydrogen vehicles. Meanwhile, initiatives in Washington to broaden financial support for alternative fuel vehicles could help off-set some of the additional costs.
 But there remain two big challenges to a more wide-scale availability of these types of cars. 
 Cost
 First, hydrogen fuel cell cars are expensive. 
 "The systems will cost more than many of the other powertrains that are out there today because these are first generation technologies," said Charles Freese, who heads hydrogen vehicle development for GM.
 The good news is that they are, at least, much less expensive than they used to be. Both General Motors and Toyota say that they've chopped the cost of building their experimental fuel cell vehicles down to a tenth of what it used to be.
 So that means that vehicles that used to cost $1 million to build a few years ago now cost $100,000. That's still way too much for commercial viability. Toyota sees further cost cuts on the horizon before it begins selling its hydrogen-powered sedan in 2015. "The target is in the $50,000 range in order to interest enough customers to make the thing work," Toyota spokesman John Hanson said. Fill 'er up! But Where?
 The other big problem for hydrogen cars is "infrastructure" which, in this case, means hydrogen filling stations. Bottom line: If you don't live near Los Angeles, you'll probably have a tough time filling up.
 "The earliest the infrastructure becomes viable is 2015 or 2016," said GM's Freese, "and that's debatable."
 At least the fuel itself isn't hard to locate. It is, literally, everywhere. 
 Hydrogen is the most abundant element in the universe. But, ordinarily, it doesn't just float around by itself. It has to pried out of molecules like those of water or natural gas.
Fueling Stations Key

*Fueling Station key to success of 2015 Hydrogen cars and the public’s “range anxiety”

Kanter 6-21 (Evelyn Kanter Green Car Examiner More filling stations for hydrogen, fuel cell vehicles June 21, 2012) http://www.examiner.com/article/more-filling-stations-for-hydrogen-fuel-cell-vehicles 

Germany is spending more than 40 million Euros to build a network of filling stations for hydrogen and fuel cell cars. The network is to be completed by 2015, when hydrogen and fuel cell cars are expected to be widely available.
 Mercedes-Benz already offers a zero-emission fuel cell B-Class compact, called the F-Cell, already is available for leasing in Germany and in California. The Honda FCX Clarity fuel cell sedan also is available for leasing in California. The FCX Clarity won the Green Car of the Year Award in 2009.
 I’ve test driven both, along with the Chevrolet Equinox fuel cell demonstration vehicle. They all handle like like traditional gas-powered vehicles, with plenty of torque for acceleration. But they have the sound of silence of a hybrid or electric.
 Mercedes also took the F-Cell on an around-the-world test drive in 2011, to demonstrate its usability.
 The hydrogen filling stations are being focused on the corridors connecting German cities. Just as with electric cars, it’s a case of chicken and egg – you can’t have the cars without places to refuel them. Building a network of hydrogen filling stations will help eliminate what’s called “range anxiety” – the fear of running out of fuel.
 Many of these filling stations will be added to existing fueling stations, so depending on the type of vehicle you drive, you fill up at the pump that dispenses gas, diesel or hydrogen.
 Prof. Thomas Weber, Member of the Board of Management of Daimler AG, says, "Electric vehicles equipped with a battery and fuel cell will make a considerable contribution to sustainable mobility in the future. However, the success of fuel cell technology depends crucially on certain conditions being in place, such as the availability of a nationwide hydrogen infrastructure. Because it is very customer-friendly – with its great range and short refilling times – fuel cell technology has enormous potential for massively advancing Germany on its path to becoming the lead market for electric mobility.”

Fueling Stations Key

*No fueling station will force companies to develop in other nations in 2015

Yahoo Auto 09(Yahoo! Auto, June 30 2009 2015 is New Magic Date for Fuel Cell Vehicles, http://autos.yahoo.com/green_center-article_218/ 

Wishing upon a star or throwing a coin in a well might make dreams come true, but when it comes to fuel cell vehicles, auto industry executives are hoping that chanting in unison will turn hopes into reality. The mantra from execs: “Fuel cell cars for sale by 2015.”
 Honda FCX Clarity
 In the past few weeks, Ford, Toyota and Daimler have expressed and reiterated their commitment to bringing hydrogen-powered fuel cell vehicles to market in six years, with Honda pushing its target date to 2018.
 The US Department of Energy announced that it will be pulling the plug on fuel cell research and development—and California is threatening to slash its spending on building a hydrogen refueling infrastructure—but automakers are holding firm to their new timeline for hydrogen.
    Daimler CEO Dieter Zetsche told Speigel Magazine in March that annual production of fuel cell cars will need to reach 100,000 units to be considered commercially viable, and that vehicle prices could be comparable to “premium” gasoline cars by around 2015.
    Toyota.s spokesperson John Hanson said in June, “Toyota is planning to go ahead with its program in certain world markets by 2015, if not sooner.”
    Speaking in June at the Edison Electric Institute conference, Ford CEO Alan Mulally saw 2015 as the date that fuel cell cars would go on sale. Mulally hedged when reminded of the US government.s cut in fuel cell research funding. “That pushes out the timeframe for commercialization,” he said.
    At a recent fuel cell conference, GM.s Larry Burns also agreed with the 2015 dates, commenting: “General Motors is committed to developing a hydrogen fuel cell car despite its bankruptcy and a huge cut in (federal) research dollars for the zero-emission (hydrogen) vehicle.” Dave Barthmuss, GM's West Coast regional PR manager, said last week, “We don't need any more breakthroughs to bring the [fuel cell] cars into the commercial market by 2015."
    Honda.s Steve Ellis, manager of fuel cell vehicle sales and marketing, told an audience at a National Hydrogen Association webinar in June that Honda is looking at 2018 as its magic date, but is already producing the FCX Clarity on a regular production line. 
 Waiting for a Miracle? Despite repeated statements pinpointing 2015 for delivering fuel cell cars, automakers acknowledge two major hurdles in reaching that goal: high costs and lack of infrastructure. As Andreas Truckenbrodt, chief executive of the Automotive Fuel Cell Cooperation—a Daimler-Ford venture to advance fuel cells for  vehicles—said, “Fuel cells work fine. The number one focus is now on cost reductions, and we know how to get there. Do you really think we would be spending billions if we were waiting for a miracle?”  
But a miracle might be required for producing and selling fuel cell cars in any significant numbers by 2015. The hydrogen-refueling infrastructure remains a distant, and extremely expensive, dream. The federal government and the State of California are both wavering on previous commitments to spend the required large sums of money on building hydrogen stations—begging the question of who will buy fuel cell cars without knowing where they will find fuel. If the US commitment to this technology wavers, auto companies may shift their focus to more markets, such as Japan and Germany.  Most industry analysts do not expect commercialization of fuel cell cars until 2020, at the earliest. As the move to plug-in cars—plug-in hybrids and electric cars—builds momentum, carmakers that have heavily invested in fuel cell technologies will feel increased pressure to justify the expense and convince their stakeholders that fuel cells are coming sooner than expected. 
Fueling stations possible now

Melendez and Milbrandt 05 (M. Melendez and A. Milbrandt, Analysis of the Hydrogen Conference Paper NREL/CP-540-37903 Infrastructure Needed to March 2005 Enable Commercial Introduction of Hydrogen-Fueled Vehicles) March-April 05 http://www.nrel.gov/docs/fy05osti/37903.pdf 

Coordinating the hydrogen infrastructure with existing natural gas fueling sites is
 important because these locations have significant experience dealing with the
 permitting and logistic issues related to gaseous fuels. Additionally, these
 locations are likely to have several local fleets and customers accustomed to using
 gaseous fuels and may be likely early adopters of hydrogen fuel cell vehicles. For
 the purpose of this analysis, only existing alternative fueling stations within 3
 miles of interstates in the proposed network (Figure 5) were included. Other
 interstate and U.S. highways intersecting the proposed interstates are important to
 this analysis because of the additional traffic they bring to the intersecting point.
 This assumes that a fueling station located at an intersection would provide
 service to more people than a station not at an intersection.
 Population data from the U.S. Census Bureau were incorporated. An assumption
 was made that the greater the population, the more potential customers for a
 hydrogen station, leading to greater hydrogen demand and a higher likelihood that
 the station could be economically self sustaining. Figure 6 shows a map with the
 selected interstates, existing alternative fueling stations within 3 miles of these
 interstates, hydrogen production facilities, and counties with population over
 50,000 people highlighted in brown. This provides a national overview of the
 proposed infrastructure and the number of major metropolitan areas and resources
 it overlaps.

Fueling Stations Key

The lack of fueling stations is the main obstacle now
Reuters 08 (Bernie Woodall, Staff Writer, US hydrogen maker sees car stations soon, 7-1-08) http://www.reuters.com/article/2008/07/01/us--energy-hydrogen-h2gen-idUSN0141823620080701 
"So many people talk about what we have to do in the future in order to provide the hydrogen for these cars," said Rush. "We've got the machines today." General Motors Corp and Honda Motor Co have hydrogen fuel cell prototypes now, and plans for affordable cars within a decade. "Right now, infrastructure is a big obstacle," said Diedra Wylie of GM which is putting 100 Chevy Equinox SUVs in the hands of consumers in its three-year Project Driveway. Honda's FCX Clarity fueled by hydrogen will have up to 200 models on the road this year, many leased at $600 monthly, which represents only a fraction of the cost for the carmaker.
 There are now about five dozen hydrogen fueling stations in the United States, and most serve only fleet vehicles.
 One day retail hydrogen stations may rival the existing network of 180,000 existing U.S. gasoline stations.
 Or, as in the case of a Shell station that opened last week in Los Angeles, hydrogen dispensers can sit at retail gasoline stations right next to the conventional pumps.
 Rush said hydrogen machines like H2Gen's can be put on roofs of small markets or at Wal-Marts and car dealerships.
 The footprint of the H2Gen machines range from about 7 feet (2.1 meter) by 7 feet (2.1 meter) to about 25 feet by nine-and-a-half feet
 .
 Roy Kim, spokesman for California Fuel Cell Partnership, said it's not clear how hydrogen stations will develop.
 "This a new game," Kim said. "So there isn't a standing model. From the fueling standpoint, there are no set designs."
 Kim said it's likely hydrogen stations will develop first in big cities and then it will be a matter of "connecting the dots" so driving long distances is possible.
 It would take 12,000 hydrogen fuel stations to put one within a couple miles of 70 percent of the U.S. population and serve 10 million to 20 million cars, H2Gen said.
 LESS COST PER MILE THAN GASOLINE
 H2Gen makes three models of its hydrogen machines invented by the company's chief technology officer Frank Lomax, who founded the company with Sandy Thomas, H2Gen president.
 Rush said H2Gen can make hydrogen for the cost equivalent of $2.50 per gallon of gasoline.
 "The cost of producing hydrogen is no longer an 
issue," said Patrick Serfass of the National Hydrogen Association.
 It would cost about $2 million in equipment to open a hydrogen station capable of filling 100 cars a day, Rush says.
 Unlike gasoline stations which get their fuel from refineries often hundreds of miles or a continent away, hydrogen can be made at the station, Rush says.
 The cost to distribute hydrogen over road in cryogenic liquid trucks or gaseous tube trailers rises with the cost of diesel. The U.S. government on Monday said diesel averages $4.65 a gallon nationally, up 64 percent in a year.

Hydrogen fillings stations would also be practical

Jad Mouawad, New York Times - Business, 2008 September 23, 2008 http://www.nytimes.com/2008/09/24/business/businessspecial2/24hydro.html?_r=1&pagewanted=all
In a study released in December, the company said that if 12,000 hydrogen stations were built in the largest 100 cities, that would put a station within two miles of 70 percent of the American population. That number of stations would be enough to fuel one million cars.

“We don’t think about this as a nationwide deployment on Day 1, where everything has to be covered immediately,” said Britta Gross, G.M.’s manager for hydrogen and electrical infrastructure. An initial network of 40 hydrogen stations in Los Angeles would cost $80 million and cover the needs of that city in the early years of hydrogen deployment, Ms. Gross said.

Gas vehicles fail – hydrogen availability is key to overcome now

CASFHPU 04 (National Research Council,Committee on Alternatives and Strategies for Future Hydrogen Production and Use, National Academy of Engineering ,"The Hydrogen Economy: Opportunities, Costs, Barriers, and R&D Needs, National Academy of Engineering (NAE) Board on Energy and Environmental Systems (BEES), 2004 (27)
On-board reformers are attractive in that they obviate the need to build a hydrogen infrastructure. Methanol is easier to reform than gasoline is, but DaimlerChrysler and others suspended methanol reforming in part because of the challenge of developing a large-scale infrastructure for what was viewed as an interim fuel. More generally, gasoline (and methanol) reforming efforts were suspended by automakers because of several major disadvantages: on-board reformers impose substantial additional cost, add considerable complexity, reduce fuel efficiency, increase emissions, increase “engine” start-up times, and create additional safety concerns. Automakers and others considered these disadvantages to be too large to overcome the advantages of ready gasoline availability, especially when on-board reforming is considered an interim strategy until hydrogen is broadly available.

Fueling Stations Key

*Plan is vital to best transition to hydrogen economy

CASFHPU 04 (National Research Council,Committee on Alternatives and Strategies for Future Hydrogen Production and Use, National Academy of Engineering ,The Hydrogen Economy: Opportunities, Costs, Barriers, and R&D Needs, National Academy of Engineering (NAE) Board on Energy and Environmental Systems (BEES), 2004 (20)
At the distributed end of the size range, large-scale pipeline systems would not be required because hydrogen production could be colocated with hydrogen dispensing and/or use. Distributed production might rely on primary energy from 
renewable resources, to the extent that those could be located reasonably near the point of use. Alternatively, grid electricity, possibly used during off-peak hours, might serve as the energy source. A distributed approach offers clear advantages during a transition from the current energy infrastructure, although it might not be sustainable in a mature hydrogen economy.
 The advantages of distributed production during a transition are economic. The costs of a large-scale hydrogen logistic system, which many analysts believe will dominate a mature hydrogen economy, could be deferred until the demand for hydrogen increased sufficiently. This would mitigate the problem of “lumpy” investment—large production and distribution facilities that provide economies of scale but lead to underused capital while the demand for their output catches up. In contrast, distributed production systems could be installed rapidly as the demand for hydrogen increased, thus allowing hydrogen production to grow at a pace reasonably matched with hydrogen demand. Instead of static economies of scale, distributed production would rely on dynamic economies of scale in the manufacture of small hydrogen conversion and storage devices. Nevertheless, the cost of hydrogen compared with that of gasoline would likely be more expensive during this transition phase (see Chapters 5 and 6).

Tech and cars ready now – fueling stations are key now

Whitman 11

Janet Whitman, CNBC.com 6/19/2011
http://www.usatoday.com/money/autos/2011-06-19-cnbc-hydrogen-cars_n.htm 

Automakers are gearing up for mass-market production of hydrogen-powered cars starting in 2015, but the fuel cell technology has plenty of skeptics, including President Obama. After being championed by former President George W. Bush as a pollution-free solution for weaning America off its dependence on foreign oil, the vehicles are in danger of losing research and development funding under the Obama administration, which argues that plug-in electric cars are a more practical bet. However, major automakers and other proponents of hydrogen-fueled cars managed to thwart similar attempts to cut funding for programs for fuel-cell research in 2009 and hope to do so again. Nevertheless, they're worried about the signal the Obama administration's stance is sending to the marketplace and to investors about the vehicles, which create electric power from hydrogen and emit nothing but clean water from their tailpipes. PHOTOS: 2011's most fuel-efficient vehicles STORY: Oil-price volatility bedevils business and consumers PHOTOS: Top 15 green-tech startups "We're prepared to make thousands of these cars," says Mike O'Brien, vice president of product planning at Hyundai Motor America. "But it really comes down to how many fuel stations there are at that point. It's a chicken and egg story for us." Energy Secretary Steven Chu maintains that hydrogen fuel-cell vehicles need technological miracles too distant to warrant funding when electric cars are a far more promising near-term prospect to give American consumers an alternative to the roughly 230 million gas-guzzlers on the road. Automakers, who have pumped billions of dollars into hydrogen technology, say Chu's assessment is out of date and doesn't reflect breakthroughs and developments that are dramatically bringing down costs. 

Hydrogen Ready Now
Hydrogen economy is already on the go- hydrogen cannot be used up and is everywhere

Rifkin 02

(Jeremy Rifkin is an environmental activist and an economist, the founder of the Beyond Beef Campaign, a campaign consisting of 6 groups, including Green Peace;  The Hydrogen Economy: The Creation of the Word-Wide Energy Web and the Redistribution of Power on Earth, Penguin Putnam Inc, 2002, pg 8-9) 

Hydrogen is the lightest and most ubiquitous element found in the universe. When harnessed as a form of energy, it becomes “the forever fuel.” It never runs out, and, because it contains not a single carbon atom, it emits no carbon dioxide.  Hydrogen is found everywhere on Earth, in water, fossil fuels, and all living things.  Yet, it rarely exists free-floating in nature.  Instead, it has to be extracted from natural sources. The foundation is already being laid for the hydrogen economy. In the next few years, the computer and telecommunications revolution is going fuse with the new hydrogen-energy revolution, making for a powerful mix that could fundamentally reconfigure human relationships in the 21st and 22nd centuries. Since hydrogen is found everywhere and is inexhaustible if properly harness, every human being on Earth could be “empowered”, making hydrogen energy the first truly democratic energy regime in history.  
Hydrogen power is affordable 
Cynthia Graber, Staff Writer, Scientific American, Hydrogen Power on the Cheap--Or at Least, Cheaper, July 31, 2008http://www.scientificamerican.com/article.cfm?id=hydrogen-power-on-the-cheap 

The fuel of the future could be hydrogen—if it can be made cheaply enough. Currently, electrolyzers (machines that split water into its constituent hydrogen and oxygen) need a catalyst, namely platinum, to run; ditto fuel cells to recombine that hydrogen with oxygen, which produces electricity. The problem is that the precious metal costs about $1,700 to $2,000 per ounce, which means that hydrogen would be an uneconomical fuel source unless a less costly catalyst can be found. But researchers from the Massachusetts Institute of Technology (M.I.T.) and Monash University in Australia report in Science today that they may have a cost-effective solution.
 Chemist Daniel Nocera, head of the M.I.T.'s Solar Revolution Project, focused on one side of the equation: splitting water into its constituent hydrogen and oxygen molecules. This can be done well, but it remains difficult to actually separate the molecules. But Nocera and postdoctoral fellow Matthew Kanan discovered it could be accomplished by simply adding the metals cobalt and phosphate to water and running a current through it. In contrast to platinum, cobalt and phosphate cost roughly $2.25 an ounce and $.05 an ounce, respectively.
 "We [have] figured out a way just using a glass of water at room temperature, under atmospheric pressure," Nocera says. "This thing [a thin film of cobalt and phosphate on an electrode] just churns away making [oxygen] from water."
 Inspiration for the new catalyst came from nature; Nocera studied the chain of processes that take place during photosynthesis, such as how plants use the energy from sunlight to rearrange water's chemical bonds. In a future hydrogen economy, he imagines, a house would function much like a leaf does, using the sun to power household electricity and to break down water into fuel—a sort of artificial photosynthesis.
 According to John Turner, a research fellow at the National Renewable Energy Laboratory in Golden, Colo., who was not involved in the research, the discovery could reduce the need for platinum in a conventional electrolyzer. He believes it could also play a role in a future large-scale hydrogen generator, which would collect the energy from sunlight in huge fields and then run that electric current through water to produce vast amounts of hydrogen to meet, for example, the demand from a future fleet of hydrogen-powered vehicles. "That's what his advance is pointing towards," he says, "finding an alternative catalyst that will allow us to do oxygen evolution (breaking the bonds of water or H2O and forming oxygen) in concert with hydrogen" on a grand scale.
 But that still leaves plenty of platinum in the other side of the equation: the fuel cells that combine hydrogen and oxygen back into water to harvest electricity. Chemist Bjorn Winther-Jensen of Monash University in Australia and his colleagues addressed that problem by developing new electrodes for fuel cells made from a special conducting polymer, that costs around $57 per counce.
 During experiments, the polymer proved just as effective as platinum at harvesting electricity—and the work could prove immediately relevant in mini fuel cells, such as the kind that are being designed for computers.
 In order for this to work on the grand scale of a fuel cell stack for a hydrogen vehicle or power plant "we need to develop a more three-dimensional structure to get thicker electrodes and a higher current per square centimeter," says Winther-Jensen. Regardless, by reducing or eliminating platinum, the two studies help pave the way for a future hydrogen economy.
Hydrogen Ready Now

Natural gas pipeline can be modified to use hydrogen – solves

DOE 08(United State Department of Energy, “Hydrogen Delivery 12/12/2008 (http://www1.eere.energy.gov/hydrogenandfuelcells/delivery/current_technology.html )
Approximately 700 miles of hydrogen pipelines are currently operating in the United States (compared to more than one 
million miles of natural gas pipelines nationwide). Owned by merchant hydrogen producers, these pipelines are located where large hydrogen users, such as petroleum refineries and chemical plants, are concentrated (for example, in the Gulf Coast region).
 Transporting gaseous hydrogen via existing pipelines is currently the lowest-cost option for delivering large volumes of hydrogen. The high initial capital costs of new pipeline construction, however, constitute a major barrier to expanding hydrogen pipeline delivery infrastructure. Research is also focused on overcoming other technical concerns related to pipeline transmission, including the potential for hydrogen to embrittle the steel and welds used to fabricate the pipelines; the need to control hydrogen permeation and leaks; and the need for lower cost, more reliable, and more durable hydrogen compression technology.
 One possibility for rapidly expanding the hydrogen delivery infrastructure is to adapt part of the natural gas delivery infrastructure to accommodate hydrogen. Converting natural gas pipelines to carry a blend of natural gas and hydrogen (up to about 20% hydrogen) may require only modest modifications to the pipeline; converting existing natural gas pipelines to deliver pure hydrogen may require more substantial modifications. Current research and analyses are examining both approaches.
 Another possible delivery process involves producing a liquid hydrogen carrier at a central location, pumping it through pipelines to distributed refueling stations, and processing the carrier on-site to produce hydrogen for dispensing at the station. Ethanol, made from renewable resources with near-zero net greenhouse gas emissions, is among the hydrogen carriers under consideration. Liquid hydrogen carriers offer the potential of using existing pipeline and truck infrastructure technology for hydrogen transport.

Electric production is viable

DOE 11(United State Department of Energy, “Hydrogen Delivery 12/12/2011 http://www1.eere.energy.gov/hydrogenandfuelcells/production/electro_processes.html 
Electrolysis is the process of using electricity to split water into hydrogen and oxygen. This reaction takes place in a unit called an electrolyzer. Electrolyzers can be small, appliance-size equipment and well-suited for small-scale distributed hydrogen production. Research is also under way to examine larger-scale electrolysis that could be tied directly to renewable or other non-greenhouse gas emitting electricity production. Hydrogen production at a wind farm generating electricity is an example of this. Hydrogen produced via electrolysis can result in zero greenhouse gas emissions, depending on the source of the electricity used. The source of the required electricity—including its cost and efficiency, as well as emissions resulting from electricity generation—must be considered when evaluating the benefits of hydrogen production via electrolysis. In many regions of the country, today's power grid is not ideal for providing the electricity required for electrolysis because of the greenhouse gases released and the amount of energy required to generate electricity. Hydrogen production via electrolysis is being pursued for renewable (wind) and nuclear options. These pathways result in virtually zero GHG emissions and criteria pollutants.

Hydrogen can be transported and stored efficiently- Only 3% energy leaks per 1000 km

Stolten and Gruben 2010

 (Prof. Dr. Detlef Stolten, a researcher in Chemistry with a PhD in Physical Chemistry from the Technical University of Berlin and is Head of the Electrochemistry Laboratory of Paul Scherrer Institute; Thomas Gruben, associate of Juelich Research Center, “The Potential Role of Hydrogen and Fuel Cells”, https://juwel.fz-juelich.de:8443/dspace/bitstream/2128/4583/1/78_10.pdf,  pg. 63-4, DOA: 6-23-12)

The transportation of energy via gases is generally very effective. The energy loss in hydrogen pipelines is about 3% per 1,000 km. A conventional 400 kV AC power line entails about 9% of loss per 1,000 km [10]. High voltage DC-DC power lines lose only 2 to 3% energy per 1,000 km, but have an offset of 2 to 3% transformation losses at either end of the line, that sum up to 4 to 6% in total. Hence, it is more effective to transport gases like hydrogen over long distances. For short distance transportation and imminent use electricity is most efficient and cost effective. Other than electricity hydrogen can effectively be stored, like in great quantities in salt caverns comparable to natural gas. This makes hydrogen an effective management tool not just for short-termed fluctuations, but particularly for seasonal shifts of renewable energy input.

Hydrogen Ready Now

Plasmatron turns waste to hydro, more efficient

Anthony 03 (Richard Anthony, MIT Spectrum Writer, Summer 2003) http://spectrum.mit.edu/articles/features/engine-overhaul/ 
In this case, the plasma’s role would be to promote the conversion of some of a car’s gasoline to hydrogen. The concept of using plasma technology in this way isn’t new: a Washington state firm is making plasma furnaces, based partly on MIT Plasma Science and Fusion Center (PSFC) research, that turn organic materials like industrial or medical wastes into energy. “Plasmas can convert almost any type of organic material into hydrogen,” notes Cohn, a PSFC senior research scientist and head of the center’s Plasma Technology Division.
 But the researchers want to take the concept a big step 
further, using plasma technology to turn cars into small-scale hydrogen- producing plants – and sharply boosting the spark-ignition engine’s efficiency along the way.
 “Spark-ignition engines are roughly 30 percent efficient and diesels are about 40 percent efficient,” notes Cohn. “We want to approach a diesel level of efficiency while avoiding diesel’s pollution problems.” The plasmatron – about the size of a half-gallon milk carton – would convert about a third of a vehicle’s gasoline stream into hydrogen. In doing so, it would boost efficiency in varied ways.
 The gasoline-hydrogen-air mixture, for one, burns faster and more completely than a standard one. Adding hydrogen also permits a big boost in the ratio of air to fuel in an engine’s cylinders – a phenomenon called “lean burn.”
 Why does that matter? For one thing, lean burn itself both cuts pollution and boosts efficiency. In addition, hydrogenenabled lean burn can let you combine two energy-saving techniques that right now can’t easily be used together in an engine. One such technique is turbocharging. Turbocharging boosts the amount of fuelair mix injected into an engine’s cylinder. That in turn increases the amount of power the engine produces.

Hydro storage possible – carbon nanotubes

McGee 05 (Tim McGee, Staff Writer, Hydrogen Storage for Fuel Cells, Carbon Nanotubes, Treehugger, June 14, 2005) http://www.treehugger.com/renewable-energy/hydrogen-storage-for-fuel-cells-carbon-nanotubes.html 
We may get a chance to see hydrogen cars become a sustainable reality - and more importantly, people who like to protest nanotechnology in the buff (THONG). The National Institute of Standards and Technology theorist Taner Yildirim and physicist Salim Ciraci of Turkey's Bilkent University have a possible fix for storing/using hydrogen safely as a fuel – and it involves carbon nanotubes, titanium, and attention to design. By placing a titanium atom in the correct position over the regular geometry of the carbon atoms of the nanotube, the scientists believe conditions would be ripe for holding onto hydrogen atoms. The kind of chemical bond formed between the carbon, titanium and hydrogen is unusual, but they believe not only will the arrangement exceed the 6 percent minimum storage-capacity requirement set by the FreedomCar Research Partnership, but that the chemistry is entirely reversible and reusable. The NIST website has links to some pretty interesting models of how the system works if you are into that sort of thing.

Hydrogen is everywhere, making it an easy alternative fuel.
Valdes-Dapena 2012

Peter Valdes-Dapena, writer for CNN Money Hydrogen cars: A zero-emission longshot http://money.cnn.com/2012/03/15/autos/hydrogen-fuel-cell-cars/index.htm March 19, 2012 
At least the fuel itself isn't hard to locate. It is, literally, everywhere.
 Hydrogen is the most abundant element in the universe. But, ordinarily, it doesn't just float around by itself. It has to be pried out of molecules like those of water or natural gas.
 One way to do that is with electricity, but that's not how the vast majority hydrogen is produced, said Ed Kiczek, who heads hydrogen systems for Air Products, the largest provider of hydrogen gas. (Air Products builds hydrogen fueling stations in addition to providing the gas for a variety of industrial uses.) Most hydrogen gas is produced by burning natural gas to heat up a mixture of natural gas and water.
 Other hydrogen sources include waste gases from chemical production, landfills and water treatment plants. (Yes, the stuff you flush down the toilet could be used to create fuel for your zero-emission car.)
 "We could power over 200,000 vehicles just using waste gases from the chemical industry," said Sascha Simon, head of advanced product planning for Mercedes-Benz.
Hydrogen Ready Now

Hydrogen would be everywhere - Supergrids

CASFHPU 04 (National Research Council,Committee on Alternatives and Strategies for Future Hydrogen Production and Use, National Academy of Engineering ,The Hydrogen Economy: Opportunities, Costs, Barriers, and R&D Needs, National Academy of Engineering (NAE) Board on Energy and Environmental Systems (BEES), 2004 (18)
In a fuel cell vehicle, hydrogen produces electricity, which is converted electromechanically into torque in the wheels which drives the vehicle; in effect, hydrogen fuel powers a mobile electric generator. In a mature hydrogen infrastructure, new synergies might be found in large-scale production and distribution. One visionary concept is the national Energy Supergrid, advanced by Chauncey Starr, founder and emeritus president of the Electric Power Research Institute. This supergrid would combine hydrogen and electric energy in two components: (1) a network of superconducting, high-voltage, direct current cables for power transmission, with (2) liquid hydrogen as the coolant required to maintain superconductivity in the cables. The electric power and hydrogen would be supplied from nuclear and renewable energy power plants spaced along the grid. Electric energy would exit the system at various taps, connecting into the existing power grid. The hydrogen would also be tapped to provide a readily available fuel for automotive or other use (National Energy Supergrid Workshop Report, 2002). On a smaller scale, others have proposed similar hydrogen-electric projects as a way to move renewable energy from remote sources to markets—for example, from wind farms in North Dakota to load centers like Chicago.
This technology’s mass production is only a few years away

Mouawad 08 (Jad Mouawad, Staff Writer, Pumping Hydrogen,New York Times - Business, 2008) http://www.nytimes.com/2008/09/24/business/businessspecial2/24hydro.html?_r=1&pagewanted=all 
So carmakers are stepping up their efforts to develop hydrogen cars. Honda plans to have a model in mass production by 2018. G.M. aims to put 100 fuel-cell cars on the roads over the next few years, mostly in Southern California, as well.

Other carmakers, including Ford, BMW, Volkswagen and Daimler, are working on prototypes. The National Research Council, an arm of the National Academy of Sciences, recently estimated that automakers could be selling as many as two million hydrogen-powered fuel-cell cars by 2020, which would represent only 1 percent of all vehicles on our roads. After that, the numbers could rise quickly, reaching 60 million by 2035 and 200 million by 2050.
Hydrogen cars are more efficient slow than regular cars

CASFHPU 04 (National Research Council,Committee on Alternatives and Strategies for Future Hydrogen Production and Use, National Academy of Engineering ,The Hydrogen Economy: Opportunities, Costs, Barriers, and R&D Needs, National Academy of Engineering (NAE) Board on Energy and Environmental Systems (BEES), 2004 (26)
One of the most important attributes for FCVs is fuel efficiency, since less fuel means lower fuel costs, less expensive and bulky on-board hydrogen storage, and less upstream environmental impact. Wang (2002) summarizes the numerous studies comparing the fuel efficiency and life-cycle impacts of FCVs, hybrid electric vehicles (including GHEVs), and potential “transition vehicles” with baseline gasoline and diesel vehicles. Ignoring life-cycle impacts, fuel cells operating on hydrogen are much more energy-efficient than are internal combustion engine (ICE) systems. It is impossible to specify accurately how much more efficient they are, since fuel cells have very different efficiency characteristics (e.g., they are many times more efficient at low speeds and loads, but are less efficient at higher speeds and loads) and because automotive fuel cell systems are in their technological infancy and so their future performance cannot be accurately predicted.
 For the purposes of quantitative comparisons, after extensive deliberation and literature review, the committee selected a fuel-efficiency improvement factor of 2.40 for FCVs versus a baseline gasoline vehicle—that is, today’s gasoline vehicles are assumed to use two-and-a-half times as much energy as a comparable FCV. This comparison, an average for all light-duty vehicles, is based on average U.S. driving conditions. (For detailed assumptions, see Wang [2002].) The committee selected a fuel-efficiency factor of 1.45 for GHEVs versus a baseline gasoline vehicle. (See the discussion of hybrid technology in the following subsection, “Market Acceptance and Demand Trajectories.”) Fuel-efficiency factors for diesel-powered hybrid electric vehicles would fall between 1.45 and 2.40. These assumptions of fuel economy are based on averages from Wang’s (2002) review of other studies. In practice, actual differences in fuel economy may vary considerably. For instance, automakers might take advantage of the on-board electricity capability of FCVs and introduce a range of high-energy-consuming appliances and services, which would dramatically increase fuel consumption. Alternatively, FCVs might have relatively higher fuel economy because they disproportionately replace gasoline vehicles in urban settings or because traffic congestion results in slower driving speeds—in both cases taking advantage of FCVs’ better fuel efficiency at lower speeds.
Hydrogen Ready Now

Hydrogen vehicles are the most efficient – maintenance, sound, and acceleration

CASFHPU 04 (National Research Council,Committee on Alternatives and Strategies for Future Hydrogen Production and Use, National Academy of Engineering ,"The Hydrogen Economy: Opportunities, Costs, Barriers, and R&D Needs, National Academy of Engineering (NAE) Board on Energy and Environmental Systems (BEES), 2004 (27)

Fuel cell vehicles are attractive potential replacements for ICE vehicles because they can offer performance similar to that of conventional vehicles, along with several additional advantages. These advantages include better environmental performance; quiet (but not silent) operation; rapid acceleration from a standstill, owing to the torque characteristics of electric motors; and potentially low maintenance requirements. Furthermore, FCVs have the potential to perform functions for which conventional vehicles are poorly suited, such as providing remote electrical power (for construction sites, recreational uses, and so on) and possibly even acting as distributed electricity generators when parked at homes and offices and connected to a supplemental fuel supply. FCVs also provide additional attractions to automakers: by eliminating most mechanical and hydraulic subsystems, they provide greater design flexibility and the potential for using fewer vehicle platforms and therefore more efficient manufacturing approaches.

Existing pipelines could be used to transport hydrogen
CASFHPU 04 (National Research Council,Committee on Alternatives and Strategies for Future Hydrogen Production and Use, National Academy of Engineering ,"The Hydrogen Economy: Opportunities, Costs, Barriers, and R&D Needs, National Academy of Engineering (NAE) Board on Energy and Environmental Systems (BEES), 2004 (38)
In the early stages of a transformation to a hydrogen economy, molecular hydrogen will probably be obtained from existing sources such as chemical plants and petroleum refineries. Today, about 9 million tons of hydrogen are manufactured annually in the United States and transported for chemical and fuel manufacturing as a low- or high-pressure gas via pipelines and trucks or even as a cryogenic liquid (DOE, 2002a). Much experience worldwide has been achieved over many years to make these transportation modes safe and efficient. However, if the volume of hydrogen use grows, new safety and cost issues will surface, requiring major infrastructure changes. The committee found the analysis presented by Joan Ogden, among others, to be reasonable.3 These analysts contend that in the very early stage of transition to the hydrogen economy, supplying of hydrogen for use in fuel-cell-powered vehicles would rely predominantly on over-the-road shipment of cryogenic liquid hydrogen or possibly hydrogen in high-pressure cylinders from existing chemical and petroleum refining plants.4 Because of the high cost of such shipment modes, government subsidies would probably be needed to help fuel-cell-powered vehicles approach cost parity with gasoline-powered cars. It is also possible that pipelines could be used from existing manufacturing facilities, but this would only be possible where location dictated favorable economics as compared with costs for road shipment. The committee believes that as the volume of demand grows, however, this approach will evolve to the use of local distributed hydrogen production based on natural gas reformers and electrolytic units. These alternatives are less capital-intensive than that of building special pipelines coupled to large, dedicated hydrogen manufacturing plants, and are undoubtedly more economic than continued over-the-road shipping.
Hydrogen vehicle sufficient – Chrysler

CASFHPU 04 (National Research Council,Committee on Alternatives and Strategies for Future Hydrogen Production and Use, National Academy of Engineering ,"The Hydrogen Economy: Opportunities, Costs, Barriers, and R&D Needs, National Academy of Engineering (NAE) Board on Energy and Environmental Systems (BEES), 2004 (38)
The principal game-changing features of these materials are the elimination of most safety and cost issues that high-pressure or cryogenically liquefied molecular hydrogen has, and the possibility of a major safety and range enhancement for on-board storage of hydrogen. Several small-vehicle demonstrations of the efficacy of this approach and its ability to provide acceptable driving range, hydrogen purity, and delivery rate and vehicle space efficiency have been successfully made (Bak, 2003). The use of 20 to 30 percent by weight of alkali-stabilized aqueous solution of sodium borohydride as fuel, which is pumped over a catalyst to generate hydrogen instantaneously, was demonstrated recently by DaimlerChrysler in its Chrysler Town and Country Natrium fuel cell minivan vehicle.7 This approach demonstrated the potential for meeting vehicle mileage, weight, and volume goals.8
Hydrogen Ready Now

The production and use of hydrogen is very simple

Jad Mouawad, New York Times - Business, 2008 September 23, 2008 http://www.nytimes.com/2008/09/24/business/businessspecial2/24hydro.html?_r=1&pagewanted=all
Hydrogen can be produced in a variety of ways, from natural gas or from electricity. Used in a fuel-cell — an electrochemical device that produces electricity — it emits no carbon dioxide, only water. Fuel-cell cars also possess advantages over those that rely primarily on batteries: they have greater range and take only minutes to refuel, compared with several hours to recharge batteries.
Fuel Cells are the best tech
Robert Rose 01 (Robert Rose of the Breakthrough Technologies Institute, Inc., in Washington, D.C., 2001, Fuel Cells and Hydrogen:
 The Path Forward, http://www.fuelcells.org/wp-content/uploads/2012/02/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.

Hydrogen can be safely distributed now

Goodstein 05 (Richard Goodstein
 Washington Representative
 Air Products and Chemicals, Inc.
 Oversight to Examine Transportation Fuels of the Future 11/16/2005) http://epw.senate.gov/hearing_statements.cfm?id=248815 

Along with energy independence will come the savings from no longer having to maintain a defense posture predicated on maintaining open sea lanes for the shipment of oil. The hemorrhaging trade deficit would also be addressed in large part by eventually ending our dependence on foreign oil.
 A hydrogen economy also provides a high degree of domestic security because it can be predicated on a system that delivers both electricity and hydrogen as fuel for vehicles. No one quite knows exactly how the hydrogen economy will develop, but there are likely to be several “right” answers to hydrogen production and delivery, depending on regional dynamics. One can imagine a series of regional hydrogen-generating facilities operating in hub-and-spoke networks. The natural gas lines that already exist in a city can be used to feed a hydrogen-generating plant. This plant, in turn, could be the starting point for the distribution of hydrogen within a metropolitan area. Such a system could free the United States from the fears of disasters, natural (consider the havoc wrought by Hurricane Katrina on our nation’s energy supply) or man-made (such as a terrorist attack on the originating point of oil pipelines).
 Of course, the environmental benefits from a hydrogen economy are significant too. The only emission from a hydrogen fuel cell vehicle is water vapor. No carbon dioxide is generated in the production of renewable hydrogen, nor would there be particulates. A number of U.S. cities are currently experimenting with hydrogen fuel cell buses to help them address urban air quality degradation. While hydrogen today is generated mainly by reforming natural gas, the vision shared by hydrogen proponents is of a totally renewable fuel that would rely on renewable sources of energy to separate the hydrogen from the oxygen molecules in water and then use that hydrogen in a fuel cell or an internal combustion engine.

Fuel cells are available as an alternative fuel now. 

Edwards, Oxford University 2008

Professor Peter P. Edwards, Head of Inorganic Chemistry at the University of Oxford “Hydrogen and fuel cells: towards a sustainable energy future” http://bis.gov.uk/assets/foresight/docs/energy/hydrogen-and-fuel-cells-towards-a-sustainable-future.pdf 2008

Fuel cells are emerging as a leading alternative technology to replace more polluting internal combustion engines in vehicles and stationary distributed energy applications. In addition, the future demand for portable electric power supplies is likely to exceed the capability of battery technology.
Hydrogen Ready Now 
Hydrogen is easily attainable and will lower CO2 emissions. 

Edwards, Oxford University 2008

Professor Peter P. Edwards, Head of Inorganic Chemistry at the University of Oxford “Hydrogen and fuel cells: towards a sustainable energy future” http://bis.gov.uk/assets/foresight/docs/energy/hydrogen-and-fuel-cells-towards-a-sustainable-future.pdf 2008

Hydrogen is a very attractive alternative fuel. It can be obtained from diverse resources, both renewable (hydro, wind, solar, biomass, geothermal) and non-renewable (coal, natural gas, nuclear). Hydrogen can then be utilised in high-efficiency power-generation systems, including fuel cells for both vehicular transportation and distributed electricity generation. Fuel cells convert hydrogen or a hydrogen-rich fuel and an oxidant (usually pure oxygen or oxygen from the air) directly into electricity by an electrochemical process. Fuel cells, operating on hydrogen or hydrogen-rich fuels, have the potential to become major factors in catalysing the transition to a future sustainable energy system with low-CO2 emissions. The importance attached to such developments is rapidly increasing. Many countries are now compiling roadmaps, in many cases with specific numerical targets for the advancement of fuel-cell and hydrogen technologies. As just one potent example, Japan's Ministry of Economy, Trade and Industry has now set a target of 5 million hydrogen-fuel-cell vehicles and 10 million kW for the total power generation by stationary fuel cells by the year 2020!

Fuel cells are highly efficient on a large scale. 

Edwards Oxford University 2008

Professor Peter P. Edwards, Head of Inorganic Chemistry at the University of Oxford “Hydrogen and fuel cells: towards a sustainable energy future” http://bis.gov.uk/assets/foresight/docs/energy/hydrogen-and-fuel-cells-towards-a-sustainable-future.pdf 2008 Unlike internal combustion engines or turbines, fuel cells demonstrate high efficiency across most of their output power range. This scalability makes fuel cells ideal for a variety of applications, from mobile phones to large-scale power generation. However, at present, fuel cells can't compete with conventional energy conversion technologies in terms of cost and reliability. High-temperature solid oxide fuel cells (SOFCs) and molten carbonate fuel cells (MCFCs) are ideal for distributed energy supply operating today with natural gas, which enables the development and use of this technology independently from the establishment of a hydrogen infrastructure. Indeed, they offer an interesting transition to the hydrogen economy, with significant efficiency gains on today's commercially available hydrocarbon fuels, while operating effectively on renewable biofuels should these become cost-effective, and ultimately operating with high efficiencies on hydrogen when this becomes widely available. They are also being pursued for use as auxiliary power units (APUs) for vehicles, and in off-grid applications to replace small diesel generators. These types of fuel cells do not require an external reformer to convert hydrogen-rich fuels to hydrogen, which enables the use of a variety of fuels and reduces the cost associated with adding a reformer to the system. They are particularly well suited to CHP applications as they produce high-grade waste heat (or cooling) as well as electrical power. The technology has been already proven by several demonstration projects showing continuous operation over tens of thousands of hours.
Hydrogen vehicles are better than battery powered vehicles

C. E. (Sandy) Thomas, H2Gen Innovations, Inc. 2009 http://cleancaroptions.com/C.E._Thomas_Battery_vs_Fuel_Cell_EVs_Paper_for_Distribution.pdf
Several alternative vehicle and fuel options are under consideration to alleviate the triple threats of climate change, urban air pollution and foreign oil dependence caused by motor vehicles. This paper evaluates the primary transportation alternatives and determines which hold the greatest potential for averting societal threats. We developed a dynamic computer simulation model that compares the societal benefits of replacing conventional gasoline cars with vehicles that are partially electrified, including hybrid electric vehicles, plug-in hybrids fueled by gasoline, cellulosic ethanol and hydrogen, and all-electric vehicles powered exclusively by batteries or by hydrogen and fuel cells. These simulations compare the year-by-year societal benefits over a 100- year time horizon of each vehicle/fuel combination compared to conventional cars. We conclude that all-electric vehicles will be required in combination with hybrids, plug-in hybrids and biofuels to achieve an 80% reduction in greenhouse gas emissions below 1990 levels, while simultaneously cutting dependence on imported oil and eliminating nearly all controllable urban air pollution from the light duty vehicle fleet. Hybrids and plug-ins that continue to use an internal combustion engine will not be adequate by themselves to achieve our societal objectives, even if they are powered with biofuels. There are two primary options for all-electric vehicles: batteries or fuel cells. We show that for any vehicle range greater than 160 km (100 miles) fuel cells are superior to batteries in terms of mass, volume, cost, initial greenhouse gas reductions, refueling time, well-to-wheels energy efficiency using natural gas or biomass as the source and life cycle costs.
Hydrogen Ready Now 
Fueling hydrogen cars is feasible- Core of hydrogen economy

Zhou 04
(Li Zhou is a member of the High Pressure Adsorption Laboratory at the School of Chemical Engineering Tianjin University in China; Yaping Zhou is part of the Group of Physical Chemistry in the Department of Chemistry in Tianjin University, and Yan Sun is a member of the High Pressure Adsorption Laboratory at the School of Chemical Engineering Tianjin University in China;  International Journal of Hydrogen Energy; “Enhanced storage of hydrogen at the temperature of liquid nitrogen”, Volume 29, Issue 3, March 2004, pg. 319)
Fueling vehicles with hydrogen is the core of hydrogen economy and has attracted research interest all round the world. It is not only for protecting the atmosphere from polluting by the emission of toxic gases from conventional vehicles, but also for developing a renewable energy source. Fueling cars with hydrogen is feasible either by using an internal combustion engine or electric motor coupled with fuel cells. The bottleneck is the onboard storage of hydrogen to satisfy the demand of energy density and cost competition. Several ways of storage, including liquid hydrogen, compressed hydrogen, decomposed in situ from methanol or from metal hydride, could not be proven as a practical method to compete with conventional cars. Therefore, searching for a new way to store hydrogen is an urgent task and, therefore, major research budget was put on hydrogen storage [1]. Storage of compressed hydrogen at ambient temperature and very high pressures was proposed again recently, but the target pressure that satisfies practical constraints could not be reached at the present level of technology. Adsorptive storage of hydrogen on activated carbon was proposed previously [2] and [3], yet it did not receive much attention from the industry, especially when carbon nanotubes were claimed to possess abnormal performance as a hydrogen carrier [4]. However, there is a big controversy on this claim both experimentally and theoretically. The others could not repeat the high-storage capacity claimed by some authors. The enhanced storage of hydrogen, either by compression or by adsorption on activated carbon, at the temperature of liquid nitrogen is presented. It takes advantage of the effect of temperature on adsorption and hydrogen density as well as of the low cost and widespread availability of liquid nitrogen to intensify the storage of hydrogen. The storage capacity and the cost of hydrogen stored could meet the criterion of commercialization.
Hydrogen vehicles on the road could gradually increase from 25% to 100% by 2021

Dougherty et al 09
(William Dougherty is a member of the Stockholm Environment Institute, Sivan Kartha also works at Stockholm Environment Institute, Chella Rajan works at the Indian Institute of Technology; Michael Lazarus is a member of Stockholm Environment Institute; Alison Bailie works at the Pembina Institute, Benjamin Runckle is associated with the Department of Civil and Environmental Engineering at University of California; “Greenhouse gas reduction benefits and costs of a large-scale transition to hydrogen in the USA”, Energy Policy, Volume 37, Issue 1, January 2009)
The second transitional strategy is the limited introduction of dual-fuel ICEVs (with hybrid-electric technology for efficiency gains) during the early years of the hydrogen transition in both the passenger and fleet markets. ICEVs that can burn either gasoline or hydrogen are already available from BMW, and ones that run only on hydrogen are being developed by Mazda and Ford (Cho, 2004). Like fleet vehicles, these dual-fuel vehicles can help overcome the chicken-and-egg problem by providing an early source of demand for hydrogen without the need for a ubiquitous hydrogen refueling infrastructure. Given that the technology for dual-fuel ICEVs is readily available, they can serve as a transitional technology that helps build demand for hydrogen (and the corresponding supply infrastructure) at relatively low risk to consumers, timed to pave the way for the commercialization of private HFCVs. We assume that first such vehicles are introduced in the early stages of the transition, and the share of hydrogen vehicles on the road gradually increases from 25% and approach 100% by 2021.
Hydrogen Ready Now 
Hydrogen is dispensable everywhere now

Goodstein 05 (Richard Goodstein
 Washington Representative
 Air Products and Chemicals, Inc.
 Oversight to Examine Transportation Fuels of the Future 11/16/2005) http://epw.senate.gov/hearing_statements.cfm?id=248815 

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.
Hydrogen production and consumption is feasible- comes with minimal emissions and has long-term viability

Gomes and Mazloomi 12
(Chandima Gomes works at the Department of Electrical and Electronic Engineering, Faculty of Engineering at University Putra Malaysia; Kaveh Mazloom ; “Hydrogen as an energy carrier: Prospects and challenges”, Renewable and Sustainable Energy Reviews, Volume 16, Issue 5, June 2012)
Hydrogen, in contrast, has very long-term viability [28]. The resource availability is estimated to have a perspective as long as the existence of the human race [10]. It could be produced by a variety of methods [12] and [29] virtually anywhere around the globe [16]. This substance could be fed to a wide range of consumers [3], [18], [19] and [30] such as turbines, internal combustion engines and fuel cells as well as kitchen ovens and heaters. It should be highlighted that some of the mentioned systems have no moving parts and as a result, desirable mass to energy conversion rates can be obtained. In other words, their efficiency and life span are much higher than those of conventional devices in performing same functions [22]. Micro-scale [31] as well as macro and mega scale [32] production and consumption of hydrogen are realistically feasible. Its consumption comes with minimal harmful emissions [12] and [18] and the byproduct is only water [12] regardless of the method of utilization. Furthermore, we can add hydrogen to other fuels in order to form energy enriched mixtures [21]. Hydrogen could be used as an alternative fuel for engines designed to run on other fuel forms [21], [33], [34], [35] and [36] where its wide flammability range provides easy controllable engine power.

Hydrogen power provides solutions to status quo- emission free, noise pollution free

Köhler et al 08
(Jonathan Köhler is a professor and  senior researcher at University of Cambridge in Macroeconomics of Climate and Energy policy; Martin Wietschel is a professor and deputy head of Competence Center Energy Technology and Ebergy Systems at Fraunhofer Institute for Systems and Innovation Research ISI, Lorraine Whitmarsh is a professor and researcher on environment, social Psychology, a partner coordinator for Tyndall Center for Climate Change Research and a member of Climate Change Commission for Wale; Dogan Keles is a researcher on energy system analysis, modeling of power, fuel prices and a professor at the 
Institute for industrial Production; and Wolfgang Schade is a senior analyst and project leader in the field of transport system research, transport economics, assessment of transport, energy, climate, and technology policies, “Infrastructure investment for a transition to Hydrogen road vehicles”, http://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=5439664, November 2008, DOA: 6-25-12)

In respect of transport technologies, hydrogen and fuel cell vehicles have become a focus of considerable investment by public and private sector organisations in Europe (see, e.g., van den Hoed & Vergragt, 2004). The European Commission has been investing in a range of hydrogen technology research, development and demonstration projects in recent years (e.g., HyWays, HySociety, Zero-Regio, ECTOS, Renewable-H2, CUTE). Furthermore, the Commission has made the hydrogen economy one of its long-term priorities for Europe’s energy system. The Commission has also set a target of substituting 20% of traditional fuels by alternative fuels by 2020, with a total hydrogen penetration of 5%. This interest in developing and diffusing hydrogen and fuel cell vehicle technologies is based on the assumption that hydrogen offers effective solutions to both emission problems and concerns about security of energy supply, since hydrogen is an energy carrier that:   • is emission-free at final use; and  • can be obtained from a variety of different primary sources and readily stored • Furthermore, fuel cell vehicles contribute to reduced noise pollution since:  • the drive system is nearly noiseless. Hydrogen fuel cells are more efficient than fossil fuels- hydrogen vehicles travel farther and require less maintenance.
Hydrogen Ready Now

Hydrogen tech is more efficient  and lasts longer than gas. 
Slater 2010
 (Alice Slater is a leader of the Abolition 2000 Sustainable Energy Working Group and serves for the Energy Committee of the New York City Bar Association; “A Sustainable Energy Future is Possible Now”, January 11th  2010, http://www.wagingpeace.org/menu/issues/nuclear-energy-&-waste/irena/sustainable_future.pdf, DOA: 6-25-12)
Hydrogen fuel is preferable to fossil fuels not only because of its abundance but also because it mitigates the GHG’s burden produced by the current carbon based transportation system. Even with water as its source, producing hydrogen fuel for an American light-duty fuel cell vehicle (FCV) ﬂeet would consume about the same amount of water that is currently used to produce conventional gasoline.  In addition, water is already a part of the Earth’s existing hydrologic cycle, and any water that is split to produce hydrogen will be returned to that cycle in the form of fuel cell water vapor emissions.  Hydrogen fueled FCV’s are valuable because they produce zero GHG emissions.  Current transportation methods are responsible for 27% of America’s GHG emissions and 14% of GHG emissions worldwide.  Fuel cells operate at a 60% efﬁciency rate, making them two to three times as efﬁcient as gasoline-powered engines.  Cars running on hydrogen can travel several times farther on a gallon-equivalent of hydrogen than a gallon of gasoline.  Manufacturers are consistently improving the distances that FCV’s can go without refueling, and some prototypes can travel as far as 300 miles before refueling.  In addition to these beneﬁts, fuel cells make less noise and require less maintenance than internal combustion engines.
Other Nations Doing it Now
Iceland is successful now - 
Woodard 09 (Colin Woodard, Iceland strides toward a hydrogen economy
, Staff writer / February 12, 2009) By Colin Woodard, Staff writer / February 12, 2009 http://www.csmonitor.com/Innovation/Energy/2009/0212/iceland-strides-toward-a-hydrogen-economy 
In recent decades, Icelanders have harnessed meltwater from massive ice sheets and the steam that pours from its volcano-dotted landscape, which together generate virtually all the island’s heat and electricity. In the dead of winter, Icelanders use geothermal heat to grow bananas in frost-covered greenhouses, and to warm the streets and sidewalks of central Reykjavík.
 “Our power plants are essentially processing water,” says Eirikur Hjalmarsson, spokesman for Reykjavík Energy. Its geothermal power plants have become tourist attractions. “Since we’re generating electricity from renewable sources, it may make sense to use it to power vehicles.”
 The government’s plan, announced in 1998, is to replace fossil fuels with hydrogen. Together with Daimler AG, Shell, Norsk Hydro, and local utilities and research institutions, they created Icelandic New Energy, the company charged with spearheading the effort. The Shell station opened in 2003, serving the needs of three experimental hydrogen fuel-cell buses that plied the streets of Reykjavík for four years without incident. Hydrogen-fueled cars followed in late 2007, and were joined by a fuel cell-equipped passenger vessel last year.
 “We haven’t found any major problems with the operation of a hydrogen economy with buses, cars, or ships,” says Icelandic New Energy’s Mr. Skulason. “If somebody were to say to me today, ‘I’ll bring 20,000 hydrogen cars to Iceland every year for the next five years at the same cost as a conventional car,’ it would not be a problem for us.”

Europe is already focused on hydrogen- We must invest in order to keep up

Köhler et al 08
(Jonathan Köhler is a professor and  senior researcher at University of Cambridge in Macroeconomics of Climate and Energy policy; Martin Wietschel is a professor and deputy head of Competence Center Energy Technology and Ebergy Systems at Fraunhofer Institute for Systems and Innovation Research ISI, Lorraine Whitmarsh is a professor and researcher on environment, social Psychology, a partner coordinator for Tyndall Center for Climate Change Research and a member of Climate Change Commission for Wale; Dogan Keles is a researcher on energy system analysis, modeling of power, fuel prices and a professor at the 
Institute for industrial Production; and Wolfgang Schade is a senior analyst and project leader in the field of transport system research, transport economics, assessment of transport, energy, climate, and technology policies, “Infrastructure investment for a transition to Hydrogen road vehicles”, http://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=5439664, November 2008, DOA: 6-25-12)

In respect of transport technologies, hydrogen and fuel cell vehicles have become a focus of considerable investment by public and private sector organisations in Europe (see, e.g., van den Hoed & Vergragt, 2004). The European Commission has been investing in a range of hydrogen technology research, development and demonstration projects in recent years (e.g., HyWays, HySociety, Zero-Regio, ECTOS, Renewable-H2, CUTE). Furthermore, the Commission has made the hydrogen economy one of its long-term priorities for Europe’s energy system. The Commission has also set a target of substituting 20% of traditional fuels by alternative fuels by 2020, with a total hydrogen penetration of 5%. This interest in developing and diffusing hydrogen and fuel cell vehicle technologies is based on the assumption that hydrogen offers effective solutions to both emission problems and concerns about security of energy supply, since hydrogen is an energy carrier that:   • is emission-free at final use; and  • can be obtained from a variety of different primary sources and readily stored. • Furthermore, fuel cell vehicles contribute to reduced noise pollution since:  • the drive system is nearly noiseless 

AT: Market Solves
Fed infrastructure is k2 development

Wise 06 (Jeff Wise, The Truth about Hydrogen, Popular Mechanics, 11-1-06) http://www.popularmechanics.com/science/energy/next-generation/4199381 
Though advocates promote hydrogen as a panacea for energy needs ranging from consumer electronics to home power, its real impact will likely occur on the nation's highways. After all, transportation represents two-thirds of U.S. oil consumption. "We're working on biofuels, ethanol, biodiesel and other technologies," says David Garmin, assistant secretary of energy, "but it's only hydrogen, ultimately, over the long term, that can delink light-duty transportation from petroleum entirely." 
 The Big Three U.S. automakers, as well as Toyota, Honda, BMW and Nissan, have all been preparing for that day. Fuel cell vehicles can now travel 300 miles on 17.6 pounds of hydrogen and achieve speeds of up to 132 mph. But without critical infrastructure, there will be no hydrogen economy. And the practical employment of hydrogen power involves major hurdles at every step — production, storage, distribution and use. Here's how those challenges stack up. 

Fed is key to hydrogen power

Merchant 11 (Brian Merchant, Staff Writer, Treehugger, Obama to Cut Funding for Hydrogen Fuel Cell Research, 2/14/11) http://www.treehugger.com/corporate-responsibility/obama-to-cut-funding-for-hydrogen-fuel-cell-research.html 
So. Hydrogen-powered transit is a long shot. And that's the reason that Chu, Obama, and Romm are seeking to cut funding to research it -- electric cars and solar power technologies are improving quickly right now. We can deploy these soon. But I still think it's too bad that the president feels the need to gut research for a technology that could -- if in the long-term -- produce a fuel whose only byproduct is water (and a wee bit of nitrogen oxide). When taking a long view of the nation's potential energy mix, it's not hard to see why having a clean alternative to electricity would be a major benefit as EVs begin to dominate the roads in the wake of oil's decline. In the rush to provide enough clean energy capacity for EVs (or other, even more sustainable forms of transit like rail), hydro could be a major boon. In other words, it's something we should be working on, even if the emphasis is given over to more immediate renewables -- instead of slashing the hydrogen budget, why don't we, say, slash oil subsidies, a giveaway that props a fuel source that's going to become obsolete before long? Generally speaking, we need the public sector to support such long-term research; as no commercial company will do it seriously or with the necessary backing (sorry Ford and GM, your fuel cell divisions may be well-intentioned, but they're publicity projects first and foremost). More long-view projects, like hydrogen fuel cell research, with such enormous potential benefits should be embraced -- not cut.

US government must encourage alternatives to oil to combat climate crisis

Sperling and Gordon 2009 (Daniel Sperling is an expert on transportation technology, environmental impacts by transportation, the energy needs of transportation, and policies of transportation. He is a professor of Civil Engineering and Environmental Science and Policy and the founding director of the Institute of Transporation Studies at Unviversity of CA and the director of the UC Davies Energy Efficiency Center.  Deborah Gordon is a biologist at Stanford University.  Two Billion Cars.  Oxford: Oxford University Press, 2009.  Pg. 6)

Innovation, entrepreneurship, and leadership are required to tackle a series of inconvenient truths.  Instead of bigger and more powerful vehicles, we need smarter ones.  Instead of demanding cheap oil, consumers need to embrace the attractions of low-carbon alternatives.  Instead of bending to regional special interests, government needs to invoke the public interest.  Instead of subsidizing age-old industries, government needs to spur new, cutting-edge enterprises.  Instead of confusing citizens with mixed messages about oil prices, leaders need to send consistent messages that encourage better choices.  Instead of overlooking or decrying the growing demand for motorization in China, India, and elsewhere, we need to act globally to encourage innovative solutions.  Instead of loading the atmosphere with greenhouse gases, we need to act immediately to stabilize the climate for our grandchildren.

AT: Market Solves
US action is key to successful transitions. Other countries must follow US action

Roberts, 2004 

(Paul Roberts, 2004, Winner of New York Public Library Helen Bernstein Book Award for Excellence in Journalism, published an in-depth article on peak oil for National Geographic June 2008, “The End of Oil,” p. 15
For all that the new energy economy is an international issue, no nation will play a greater role in the evolution of that economy than ours. Americans are the most profligate users of energy in the history of the world: a country with less than 5 percent of the world's population burns through 25 percent of the world's total energy. Some of this discrepancy is owing to the American economy, which is bigger than anyone else's and therefore uses more energy. But it is also true that the American lifestyle is twice as energy-intensive as that in Europe and Japan, and about ten times the global average. The United States is thus the most important of all energy players: its enormous demand makes it an essential customer for the big energy states like Saudi Arabia and Russia. Its large imports hold the global energy market in thrall. (Indeed, the tiniest change in the U.S. energy economy - a colder winter, an increase in driving, a change in tax law - can send world markets into a tailspin.) And because American power flows from its dominance over a global economy that in turn depends mainly on oil and other fossil fuels, the United States sees itself as having no choice but to defend the global energy infrastructure from any threat and by nearly any means available - economic, diplomatic, even military. The result of this simultaneous might and dependency is that the United States is, and will be, the preeminent force in the shaping of the new energy economy. The United States is the only country with the economic muscle, the technological expertise, and the international standing only to mold the next energy system. If the U.S. government and its citizens decided to launch a new energy system and have it in place within twenty years, not only would the energy system be built, but the rest of the world would be forced to follow along. Instead, American policymakers are too paralyzed to act, terrified that to change U.S. energy patterns would threaten the nation's economy and geopolitical status - not to mention outrage tens of millions of American voters. 

Hydrogen is available now, infrastructure is key

CASFHPU 04 (National Research Council, Committee on Alternatives and Strategies for Future Hydrogen Production and Use, National Academy of Engineering ,"The Hydrogen Economy: Opportunities, Costs, Barriers, and R&D Needs, National Academy of Engineering (NAE) Board on Energy and Environmental Systems (BEES), 2004 (116)

To develop the infrastructure to provide hydrogen for the light-duty-vehicle user. Hydrogen is currently produced in large quantities at reasonable costs for industrial purposes. The committee’s analysis indicates that at a future, mature stage of development, hydrogen (H2) can be produced and used in fuel cell vehicles at reasonable cost. The challenge, with today’s industrial hydrogen as well as tomorrow’s hydrogen, is the high cost of distributing H2 to dispersed locations. This challenge is especially severe during the early years of a transition, when demand is even more dispersed. The costs of a mature hydrogen pipeline system would be spread over many users, as the cost of the natural gas system is today. But the transition is difficult to imagine in detail. It requires many technological innovations related to the development of small-scale production units. Also, nontechnical factors such as financing, siting, security, environmental impact, and the perceived safety of hydrogen pipelines and dispensing systems will play a significant role. All of these hurdles must be overcome before there can be widespread hydrogen use. An initial stage during which hydrogen is produced at small scale near the small user seems likely. In this case, production costs for small production units must be sharply reduced, which may be possible with expanded research.
AT: Market Solves
Carmakers need government investment

Mouawad 08 (Jad Mouawad, Staff Writer, Pumping Hydrogen,New York Times - Business, 2008) http://www.nytimes.com/2008/09/24/business/businessspecial2/24hydro.html?_r=1&pagewanted=all 
Carmakers have argued that without a network of hydrogen filling stations they couldn’t roll out fuel-cell vehicles from the research lab to the dealership. Energy companies, on the other hand, said that without large numbers of fuel-cell cars available at reasonable prices, they saw little point in building a costly new fueling infrastructure.

This classic chicken-or-egg dilemma has long hobbled the development of most alternative fuels and has assured the supremacy of oil. Thanks to low prices and abundant reserves just a few years ago, energy providers and automakers simply had little incentive to end the petroleum age. But, faced with the perils of global warming and soaring prices, automakers and oil companies have begun a hasty search for alternatives and have been working together to break the hydrogen logjam. Their answer is to introduce both cars and new fuel stations, clustering them in urban centers like Los Angeles, Berlin and Tokyo.

Long Term Federal commitment is key to hydrogen economy

CASFHPU 04 (National Research Council, Committee on Alternatives and Strategies for Future Hydrogen Production and Use, National Academy of Engineering ,"The Hydrogen Economy: Opportunities, Costs, Barriers, and R&D Needs, National Academy of Engineering (NAE) Board on Energy and Environmental Systems (BEES), 2004 (118)

The Department of Energy should continue to develop its hydrogen initiative as a potential long-term contributor to improving U.S. energy security and environmental protection. The program plan should be reviewed and updated regularly to reflect progress, potential synergisms within the program, and interactions with other energy programs and partnerships (e.g., the California Fuel Cell Partnership). In order to achieve this objective, the committee recommends that the DOE develop and employ a systems analysis approach to understanding full costs, defining options, evaluating research results, and helping balance its hydrogen program for the short, medium, and long term. Such an approach should be implemented for all U.S. energy options, not only for hydrogen.
 As part of its systems analysis, the DOE should map out and evaluate a transition plan consistent with developing the infrastructure and hydrogen resources necessary to support the committee’s hydrogen vehicle penetration scenario or another similar demand scenario. The DOE should estimate what levels of investment over time are required—and in which program and project areas—in order to achieve a significant reduction in carbon dioxide emissions from passenger vehicles by midcentury.

Transition would be impossible without Gov’t Action

CASFHPU 04 (National Research Council,Committee on Alternatives and Strategies for Future Hydrogen Production and Use, National Academy of Engineering ,The Hydrogen Economy: Opportunities, Costs, Barriers, and R&D Needs, National Academy of Engineering (NAE) Board on Energy and Environmental Systems (BEES), 2004 (17)
The scope of change that would be required poses some of the largest challenges to the transition to a hydrogen energy system. Both the supply side (the technologies and resources that produce hydrogen) and the demand side (the technologies and devices that convert hydrogen to services desired in the marketplace) must undergo a fundamental transformation. The one will not work without the other. This has not been the case in previous energy transitions. In promoting nuclear power, for example, the government simply sought to add a potentially attractive new power source. The rest of the electric power system remained the same, and customers’ use of electricity went unaffected. Similarly, government intervention has become significant in protecting some industry segments (tax concessions for domestic oil production, for example), promoting others (wind subsidies, for example), or shaping the performance of others (regulations on the mining and burning of coal, for example). But in no prior case has the government attempted to promote the replacement of an entire, mature, networked energy infrastructure before market forces did the job. The magnitude of change required if a meaningful fraction of the U.S. energy system is to shift to hydrogen exceeds by a wide margin that of previous transitions in which the government has intervened. This raises the question of whether research, development, and demonstration programs will be sufficient or whether additional policy measures might be required.

AT: Market Solves
*DOE leadership is key to success

CASFHPU 04 (National Research Council, Committee on Alternatives and Strategies for Future Hydrogen Production and Use, National Academy of Engineering ,"The Hydrogen Economy: Opportunities, Costs, Barriers, and R&D Needs, National Academy of Engineering (NAE) Board on Energy and Environmental Systems (BEES), 2004 (119)

In the area of infrastructure and delivery there seem to be significant opportunities for making major improvements. The DOE does not yet have a strong program on hydrogen infrastructures. DOE leadership is critical, because the current incentives for companies to make early investments in hydrogen infrastructure are relatively weak.
 Recommendation 10-3a. The Department of Energy program in infrastructure requires greater emphasis and support. The Department of Energy should strive to create better linkages between its seemingly disconnected programs in large-scale and small-scale hydrogen production. The hydrogen infrastructure program should address issues such as storage requirements, hydrogen purity, pipeline materials, compressors, leak detection, and permitting, with the objective of clarifying the conditions under which large-scale and small-scale hydrogen production will become competitive, complementary, or independent. The logistics of interconnecting hydrogen production and end use are daunting, and all current methods of hydrogen delivery have poor energy-efficiency characteristics and difficult logistics. Accordingly, the committee believes that exploratory research focused on new concepts for hydrogen delivery requires additional funding. The committee recognizes that there is little understanding of future logistics systems and new concepts for hydrogen delivery—thus making a systems approach very important.

Department of Energy management is key

CASFHPU 04 (National Research Council,Committee on Alternatives and Strategies for Future Hydrogen Production and Use, National Academy of Engineering ,"The Hydrogen Economy: Opportunities, Costs, Barriers, and R&D Needs, National Academy of Engineering (NAE) Board on Energy and Environmental Systems (BEES), 2004 (108)

Finding 9-2. The effective management of the Department of Energy hydrogen program will be far more challenging than any activity previously undertaken on the civilian energy side of the DOE. That being the case, the use of management tools employed elsewhere in the government has the potential for a very high payoff in terms of the effective use of taxpayer funds and the development of the most efficient pathways to hydrogen systems success. In that regard, the adoption of systems integration techniques used elsewhere in the government has the potential for significant value. However, the DOE’s hydrogen exploratory research program must be managed in a very different manner—independent of the projects covered by systems integration management.
 Recommendation 9-2. The Department of Energy should identify potentially useful management tools and capabilities developed elsewhere in the government for managing complex programs and should evaluate their potential for use in the hydrogen program. While such techniques are known to exist, it may well be that they will need to be modified to account for the overriding importance of economics in energy system development.
 Finding 9-3. An independent, well-funded, professionally staffed and managed systems analysis function, separated by a “firewall” from technology development functions, is essential to the success of the Department of Energy’s hydrogen program.
 Recommendation 9-3. An independent systems analysis group should be established by the Department of Energy to identify the impacts of various hydrogen technology pathways, to assess associated cost elements and drivers, to identify key cost and technological gaps, to evaluate the significance of actual research results, and to assist in the prioritization of research and development directions.

AT: Market Solves
*Federal Action key to private companies to work together

CASFHPU 04 (National Research Council,Committee on Alternatives and Strategies for Future Hydrogen Production and Use, National Academy of Engineering ,"The Hydrogen Economy: Opportunities, Costs, Barriers, and R&D Needs, National Academy of Engineering (NAE) Board on Energy and Environmental Systems (BEES), 2004 (111)

The potential transition in the United States to the widespread replacement of gasoline by hydrogen for light-duty vehicles is essentially an alternative-fuel transition. As discussed in Chapter 3, “The Demand Side: Hydrogen End-Use Technologies,” experience in the past with transitions to alternative fuels, such as ethanol, methanol, or compressed natural gas, has not resulted in the significant penetration of these alternative fuels into the light-duty-vehicle market. An essential consideration by the federal government for the transition to alternative fuels is to determine how to effectively involve the parts of the private sector that have experience in technology development, infrastructure, markets, financing, and other aspects required for market success.
 For more than a decade there has been a significant level of participation with the automotive companies in the R&D directed toward advanced vehicles. For example, the three major U.S. automotive companies, Chrysler (now DaimlerChrysler), Ford, and General Motors, formed USCAR (United States Council for Automotive Research) and joined with the federal government in the Partnership for a New Generation of Vehicles (PNGV) program from 1993 to 2001. One of the goals of the PNGV program was to develop a midsize vehicle with up to three times the fuel economy of a comparable 1993 midsize vehicle. To achieve this goal, the focus was on the development of hybrid electric vehicles with diesel engines that required very-low-sulfur fuel in order to meet emissions requirements. Even though the fuel required was not completely new, such as for hydrogen or compressed natural gas, it was critical for the PNGV to involve the transportation fuels industry. In fact, the National Research Council’s Standing Committee to Review the Research Program of the Partnership for a New Generation of Vehicles recommended that the PNGV propose ways to involve the transportation fuels industry in a partnership with government to help achieve the PNGV goals (NRC, 1998). The PNGV program, however, never developed an extensive partnership with the fuels industry equal in scope to what was done in the automotive sector.
 The partnership between the federal government and USCAR continues, with the FreedomCAR program, an important part of which is focused on developing vehicle component technologies for future fuel cell vehicles. The transition to a completely different fuel, such as hydrogen, is obviously a much more significant change to the fuel system than what was required by the PNGV effort. The transition to a possible hydrogen future will require private sector investment to produce and distribute the hydrogen and to address, together with the government, the “chicken and egg” infrastructure problems that are outlined in the previous chapters of this report. But the “fuels” industry in this case may not only be the conventional petroleum and natural gas companies that would see an opportunity to supply hydrogen; also involved would be companies that produce electrolyzers, as well as the electric power industry that would supply electricity if hydrogen were produced by electrolysis. Since the committee believes that in the transition to a possible hydrogen economy the distributed production route would be the most likely strategy, the electric power sector may have a critical role, because electric power producers would be supplying the distributed generators.
Federal commitment is key to success of hydrogen

CASFHPU 04 (National Research Council,Committee on Alternatives and Strategies for Future Hydrogen Production and Use, National Academy of Engineering ,"The Hydrogen Economy: Opportunities, Costs, Barriers, and R&D Needs, National Academy of Engineering (NAE) Board on Energy and Environmental Systems (BEES), 2004 (116)

A transition to hydrogen as a major fuel in the next 50 years could fundamentally transform the U.S. energy system, creating opportunities to increase energy security through the use of a variety of domestic energy sources for hydrogen production while reducing environmental impacts, including atmospheric CO2 emissions and criteria pollutants.1 In his State of the Union address of January 28, 2003, President Bush moved energy, and especially hydrogen for vehicles, to the forefront of the U.S. political and technical debate. The President noted: “A simple chemical reaction between hydrogen and oxygen generates energy, which can be used to power a car producing only water, not exhaust fumes. With a new national commitment, our scientists and engineers will overcome obstacles to taking these cars from laboratory to showroom so that the first car driven by a child born today could be powered by hydrogen, and pollution-free.”2 This committee believes that investigating and conducting RD&D activities to determine whether a hydrogen economy might be realized are important to the nation. There is a potential for replacing essentially all gasoline with hydrogen over the next half century using only domestic resources. And there is a potential for eliminating almost all CO2 and criteria pollutants from vehicular emissions. However, there are currently many barriers to be overcome before that potential can be realized.

AT: Market Solves

Federal Support key to commercial success
Robert Rose 01 (Robert Rose of the Breakthrough Technologies Institute, Inc., in Washington, D.C., 2001, Fuel Cells and Hydrogen:
 The Path Forward, http://www.fuelcells.org/wp-content/uploads/2012/02/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.

Federal endorsement key to raise to international level and success of commercialization

Robert Rose 01 (Robert Rose of the Breakthrough Technologies Institute, Inc., in Washington, D.C., 2001, Fuel Cells and Hydrogen:
 The Path Forward, http://www.fuelcells.org/wp-content/uploads/2012/02/pathforward.pdf
We seek federal endorsement of harmonized interconnection regulations across the various states and internationally. The fuel cell industry seeks to find such solutions through the following national response.
 •"Rules of the road" for connection that treat these technologies essentially as just another appliance for purposes of connecting to the electric grid. For example, there must be provisions for fair and equitable treatment by utilities, which includes standardized and short, simplified interconnection applications.
 •Uniform National Technical Standards for fuel cell systems of all sizes. States should be directed to adopt a uniform technical interconnection standard that is fair, equitable and non-discriminatory. The Institute of Electrical and Electronics Engineers (IEEE) 1547 work product should provide the basis for states in this area.
 • Distribution System Models. The impacts and the benefits of DG on the distribution network are not well understood. DOE should fund development of computer models for the simulation of small generators on low and medium voltage distribution systems. These models will allow a utility, DG owner, manufacturer or third party to identify, at low cost, the sizing, characteristics and location where DG is both economical and safe. Uniform Codes, Standards and Recommended Practices Fuel cell commercialization will require modification of a long list of private and governmental product standards, safety codes, and best practices recommendations governing the design, installation and use of fuel cells. This work is well under way but is laborious and new code activities seem to spring up to take the place of those that are completed. This work must be done on an accelerated timetable or codes and standards will become a barrier to commercial success. Once done, the revisions must be introduced to code officials, integrated into national, state and local codes, and publicized among insurers, designers, installers, specifying engineers and other code users. Harmonization of standards at the international level would give substantial additional impetus to commercialization activities.
AT: Market Solves
Federal Program is key to acceptance

Robert Rose 01 (Robert Rose of the Breakthrough Technologies Institute, Inc., in Washington, D.C., 2001, Fuel Cells and Hydrogen:
 The Path Forward, http://www.fuelcells.org/wp-content/uploads/2012/02/pathforward.pdf
Purchases. 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.
Hydrogen Cars are Feasible

Fueling hydrogen cars is feasible- Core of hydrogen economy

Zhou 04
(Li Zhou is a member of the High Pressure Adsorption Laboratory at the School of Chemical Engineering Tianjin University in China; Yaping Zhou is part of the Group of Physical Chemistry in the Department of Chemistry in Tianjin University, and Yan Sun is a member of the High Pressure Adsorption Laboratory at the School of Chemical Engineering Tianjin University in China;  International Journal of Hydrogen Energy; “Enhanced storage of hydrogen at the temperature of liquid nitrogen”, Volume 29, Issue 3, March 2004, pg. 319)
Fueling vehicles with hydrogen is the core of hydrogen economy and has attracted research interest all round the world. It is not only for protecting the atmosphere from polluting by the emission of toxic gases from conventional vehicles, but also for developing a renewable energy source. Fueling cars with hydrogen is feasible either by using an internal combustion engine or electric motor coupled with fuel cells. The bottleneck is the onboard storage of hydrogen to satisfy the demand of energy density and cost competition. Several ways of storage, including liquid hydrogen, compressed hydrogen, decomposed in situ from methanol or from metal hydride, could not be proven as a practical method to compete with conventional cars. Therefore, searching for a new way to store hydrogen is an urgent task and, therefore, major research budget was put on hydrogen storage [1]. Storage of compressed hydrogen at ambient temperature and very high pressures was proposed again recently, but the target pressure that satisfies practical constraints could not be reached at the present level of technology. Adsorptive storage of hydrogen on activated carbon was proposed previously [2] and [3], yet it did not receive much attention from the industry, especially when carbon nanotubes were claimed to possess abnormal performance as a hydrogen carrier [4]. However, there is a big controversy on this claim both experimentally and theoretically. The others could not repeat the high-storage capacity claimed by some authors. The enhanced storage of hydrogen, either by compression or by adsorption on activated carbon, at the temperature of liquid nitrogen is presented. It takes advantage of the effect of temperature on adsorption and hydrogen density as well as of the low cost and widespread availability of liquid nitrogen to intensify the storage of hydrogen. The storage capacity and the cost of hydrogen stored could meet the criterion of commercialization.
Hydrogen vehicles on the road could gradually increase from 25% to 100% by 2021

Dougherty et al 09
(William Dougherty is a member of the Stockholm Environment Institute, Sivan Kartha also works at Stockholm Environment Institute, Chella Rajan works at the Indian Institute of Technology; Michael Lazarus is a member of Stockholm Environment Institute; Alison Bailie works at the Pembina Institute, Benjamin Runckle is associated with the Department of Civil and Environmental Engineering at University of California; “Greenhouse gas reduction benefits and costs of a large-scale transition to hydrogen in the USA”, Energy Policy, Volume 37, Issue 1, January 2009)
The second transitional strategy is the limited introduction of dual-fuel ICEVs (with hybrid-electric technology for efficiency gains) during the early years of the hydrogen transition in both the passenger and fleet markets. ICEVs that can burn either gasoline or hydrogen are already available from BMW, and ones that run only on hydrogen are being developed by Mazda and Ford (Cho, 2004). Like fleet vehicles, these dual-fuel vehicles can help overcome the chicken-and-egg problem by providing an early source of demand for hydrogen without the need for a ubiquitous hydrogen refueling infrastructure. Given that the technology for dual-fuel ICEVs is readily available, they can serve as a transitional technology that helps build demand for hydrogen (and the corresponding supply infrastructure) at relatively low risk to consumers, timed to pave the way for the commercialization of private HFCVs. We assume that first such vehicles are introduced in the early stages of the transition, and the share of hydrogen vehicles on the road gradually increases from 25% and approach 100% by 2021.
Consumers need access to hydrogen in order for hydrogen to be accepted publicly
U.S. Department of Energy 02
(U.S. Department of Energy, “A National Vision of America’s Transition to a Hydrogen Economy—to 2030 and Beyond”, Februrary 2002, http://www.hydrogen.energy.gov/pdfs/vision_doc.pdf, DOA: 6-25-12)
There is a "chicken-and-egg" issue regarding the development of a hydrogen energy infrastructure. Even when hydrogen utilization devices are ready for broad market applications, if consumers do not have convenient access to hydrogen as they have with gasoline, electricity, or natural gas today, then the public will not accept hydrogen as “America’s clean energy choice.”

Hydrogen Cars are Feasible

Hydrogen production and consumption is feasible- comes with minimal emissions and has long-term viability

Gomes and Mazloomi 12
(Chandima Gomes works at the Department of Electrical and Electronic Engineering, Faculty of Engineering at University Putra Malaysia; Kaveh Mazloom ; “Hydrogen as an energy carrier: Prospects and challenges”, Renewable and Sustainable Energy Reviews, Volume 16, Issue 5, June 2012)
Hydrogen, in contrast, has very long-term viability [28]. The resource availability is estimated to have a perspective as long as the existence of the human race [10]. It could be produced by a variety of methods [12] and [29] virtually anywhere around the globe [16]. This substance could be fed to a wide range of consumers [3], [18], [19] and [30] such as turbines, internal combustion engines and fuel cells as well as kitchen ovens and heaters. It should be highlighted that some of the mentioned systems have no moving parts and as a result, desirable mass to energy conversion rates can be obtained. In other words, their efficiency and life span are much higher than those of conventional devices in performing same functions [22]. Micro-scale [31] as well as macro and mega scale [32] production and consumption of hydrogen are realistically feasible. Its consumption comes with minimal harmful emissions [12] and [18] and the byproduct is only water [12] regardless of the method of utilization. Furthermore, we can add hydrogen to other fuels in order to form energy enriched mixtures [21]. Hydrogen could be used as an alternative fuel for engines designed to run on other fuel forms [21], [33], [34], [35] and [36] where its wide flammability range provides easy controllable engine power.

Hydrogen power provides solutions to status quo- emission free, noise pollution free

Köhler et al 08
(Jonathan Köhler is a professor and  senior researcher at University of Cambridge in Macroeconomics of Climate and Energy policy; Martin Wietschel is a professor and deputy head of Competence Center Energy Technology and Ebergy Systems at Fraunhofer Institute for Systems and Innovation Research ISI, Lorraine Whitmarsh is a professor and researcher on environment, social Psychology, a partner coordinator for Tyndall Center for Climate Change Research and a member of Climate Change Commission for Wale; Dogan Keles is a researcher on energy system analysis, modeling of power, fuel prices and a professor at the 
Institute for industrial Production; and Wolfgang Schade is a senior analyst and project leader in the field of transport system research, transport economics, assessment of transport, energy, climate, and technology policies, “Infrastructure investment for a transition to Hydrogen road vehicles”, http://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=5439664, November 2008, DOA: 6-25-12)

In respect of transport technologies, hydrogen and fuel cell vehicles have become a focus of considerable investment by public and private sector organisations in Europe (see, e.g., van den Hoed & Vergragt, 2004). The European Commission has been investing in a range of hydrogen technology research, development and demonstration projects in recent years (e.g., HyWays, HySociety, Zero-Regio, ECTOS, Renewable-H2, CUTE). Furthermore, the Commission has made the hydrogen economy one of its long-term priorities for Europe’s energy system. The Commission has also set a target of substituting 20% of traditional fuels by alternative fuels by 2020, with a total hydrogen penetration of 5%. This interest in developing and diffusing hydrogen and fuel cell vehicle technologies is based on the assumption that hydrogen offers effective solutions to both emission problems and concerns about security of energy supply, since hydrogen is an energy carrier that:   • is emission-free at final use; and  • can be obtained from a variety of different primary sources and readily stored • Furthermore, fuel cell vehicles contribute to reduced noise pollution since:  • the drive system is nearly noiseless. 

The government will shape the market for hydrogen- their policies are key for developing market products

Hisschemoller 06

(Matthijs Hisschemoller is a scientist in the Institute for Environmental Studies at Vrije Universiteit at Amsterdam; Ries Bode; Marleen van de Kerkhof; http://dspace.ubvu.vu.nl/bitstream/1871/31940/1/187857.pdf, February 10, 2006, Energy Policy 34, “What governs the transition to a sustainable hydrogen economy? Articulating the relationship between technologies and political Institutions”, DOA: 6-25-12)

The idea that viable technologies conquer the market by virtue of their advantages for individual consumers and society at large, seems naı¨ve to all who work in the ﬁeld of the adoption of innovations. Technologists, economists and policy scientists are only too familiar with the notion that even the best technologies may fail if the necessary socio-economic conditions are not in place (Berkhout et al., 2003). Market conditions for innovations are thereby largely shaped by government policies. One of the basic contributions governments could make is the creation of niche markets, where innovations can fully develop into marketable products.

Hydrogen Cars are Feasible

Europe is already focused on hydrogen- We must invest in order to keep up
Köhler et al 08
(Jonathan Köhler is a professor and  senior researcher at University of Cambridge in Macroeconomics of Climate and Energy policy; Martin Wietschel is a professor and deputy head of Competence Center Energy Technology and Ebergy Systems at Fraunhofer Institute for Systems and Innovation Research ISI, Lorraine Whitmarsh is a professor and researcher on environment, social Psychology, a partner coordinator for Tyndall Center for Climate Change Research and a member of Climate Change Commission for Wale; Dogan Keles is a researcher on energy system analysis, modeling of power, fuel prices and a professor at the 
Institute for industrial Production; and Wolfgang Schade is a senior analyst and project leader in the field of transport system research, transport economics, assessment of transport, energy, climate, and technology policies, “Infrastructure investment for a transition to Hydrogen road vehicles”, http://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=5439664, November 2008, DOA: 6-25-12)

In respect of transport technologies, hydrogen and fuel cell vehicles have become a focus of considerable investment by public and private sector organisations in Europe (see, e.g., van den Hoed & Vergragt, 2004). The European Commission has been investing in a range of hydrogen technology research, development and demonstration projects in recent years (e.g., HyWays, HySociety, Zero-Regio, ECTOS, Renewable-H2, CUTE). Furthermore, the Commission has made the hydrogen economy one of its long-term priorities for Europe’s energy system. The Commission has also set a target of substituting 20% of traditional fuels by alternative fuels by 2020, with a total hydrogen penetration of 5%. This interest in developing and diffusing hydrogen and fuel cell vehicle technologies is based on the assumption that hydrogen offers effective solutions to both emission problems and concerns about security of energy supply, since hydrogen is an energy carrier that:   • is emission-free at final use; and  • can be obtained from a variety of different primary sources and readily stored. • Furthermore, fuel cell vehicles contribute to reduced noise pollution since:  • the drive system is nearly noiseless 

Hydrogen will lead to positive economic performance

Köhler et al 08
(Jonathan Köhler is a professor and  senior researcher at University of Cambridge in Macroeconomics of Climate and Energy policy; Martin Wietschel is a professor and deputy head of Competence Center Energy Technology and Ebergy Systems at Fraunhofer Institute for Systems and Innovation Research ISI, Lorraine Whitmarsh is a professor and researcher on environment, social Psychology, a partner coordinator for Tyndall Center for Climate Change Research and a member of Climate Change Commission for Wale; Dogan Keles is a researcher on energy system analysis, modeling of power, fuel prices and a professor at the 
Institute for industrial Production; and Wolfgang Schade is a senior analyst and project leader in the field of transport system research, transport economics, assessment of transport, energy, climate, and technology policies, “Infrastructure investment for a transition to Hydrogen road vehicles”, http://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=5439664, November 2008, DOA: 6-25-12)

 Secondly, the overall impact on the economy is positive: growth and employment increase, because of the increased investment compared to a business-as-usual case. Eventually, there will be large scale investment in infrastructure. This is in contrast to the common perception that environmental technologies are expensive and will therefore divert economic resources away from more 'productive' uses. This, however is quite a general result in the literature on macroeconomic analysis of environmental policies in a world which is not at an ideal economic optimum. In real-world economies with significant unemployment and periods of low demand and economic growth, a policy-driven increase in demand can improve economic performance.  
Hydrogen Cars are Feasible
Hydrogen is necessary for increased national security- reducing fossil fuel dependency increases security
Brown 08
(Elizabeth Brown is a specialist in energy efficiency and renewable energy policy issues in electric and transportation  in National Renewable Energy Laboratory focusing on alternative fuel infrastructure development and worked at the American Council for an Energy Efficient Economy; “Transportation Sector Market Transition: Using History and Geography to Envision Possible Hydrogen Infrastructure Development and Inform Public Policy”, August 2008, http://www.nrel.gov/analysis/pdfs/43497.pdf, DOA:6-25-12)
Reducing dependence on foreign fuels increases our national security by allowing a more balanced interaction with global politics. Reducing use of foreign fuels extends beyond offsetting petroleum-based fuels to growing markets for local fuel production and promoting the importance of self-sufficiency. In the case of hydrogen, using local resources to produce hydrogen vehicle fuels is required in the long term to meet the goal of increased national security. In the transition period, natural gas is assumed to be the primary feedstock for hydrogen because of its assumed availability and low price (relative to other feedstocks). Historically, natural gas has been less volatile in terms of national security than other fossil fuels, but the transition model used in our scenarios, HyDS-ME, considers the use of alternative hydrogen production technologies to meet the goals of this driver in the long term.

Hydrogen fuels impact climate change less - Hydrogen is only long-term fueling option to reduce emissions to near zero
Brown 08
(Elizabeth Brown is a specialist in energy efficiency and renewable energy policy issues in electric and transportation  in National Renewable Energy Laboratory focusing on alternative fuel infrastructure development and worked at the American Council for an Energy Efficient Economy; “Transportation Sector Market Transition: Using History and Geography to Envision Possible Hydrogen Infrastructure Development and Inform Public Policy”, August 2008, http://www.nrel.gov/analysis/pdfs/43497.pdf, DOA:6-25-12)
Catalyzing behavioral changes, especially those with high costs based on environmental dangers, can be challenging when the impact is not direct and rapid (e.g., as with MTBE). However, the push to migrate to cleaner burning and locally created fuels is clear. The 2005 Yale Environmental Survey found that 92 percent of Americans feel that dependence on imported oil is a serious problem (Yale School of Forestry and Environmental Studies 2005). Another pressure to reduce petroleum-based transportation fuels is an increasing focus on air quality impacts both locally (e.g., particulate-related health impacts) and globally (e.g., contributions to climate change). In terms of hydrogen-fueled vehicles, multiple studies have shown that increased use leads to reduced emissions of both local and global pollutants (Colella et al. 2005). Hydrogen fuels produced with less impact than fossil fuel development will lead to less contribution to climate change. As in reaching the goal of national security, facilitating the transition to a hydrogen economy economically will require a transition in steps from technologies that reduce climate change impacts slowly to those that offset impacts quickly. In reality, aside from abstaining from transportation, hydrogen is the only long-term fueling option that has the potential to reduce fossil fuel emissions from the U.S. transportation sector to near zero, but the initial transition will focus more on reduction rather than eradication for economic reasons.  
Hydrogen Cars are Feasible

Hydrogen fuel cells are more efficient than fossil fuels- hydrogen vehicles travel farther and require less maintenance

Slater 2010
 (Alice Slater is a leader of the Abolition 2000 Sustainable Energy Working Group and serves for the Energy Committee of the New York City Bar Association; “A Sustainable Energy Future is Possible Now”, January 11th  2010, http://www.wagingpeace.org/menu/issues/nuclear-energy-&-waste/irena/sustainable_future.pdf, DOA: 6-25-12)
Hydrogen fuel is preferable to fossil fuels not only because of its abundance but also because it mitigates the GHG’s burden produced by the current carbon based transportation system. Even with water as its source, producing hydrogen fuel for an American light-duty fuel cell vehicle (FCV) ﬂeet would consume about the same amount of water that is currently used to produce conventional gasoline.  In addition, water is already a part of the Earth’s existing hydrologic cycle, and any water that is split to produce hydrogen will be returned to that cycle in the form of fuel cell water vapor emissions.  Hydrogen fueled FCV’s are valuable because they produce zero GHG emissions.  Current transportation methods are responsible for 27% of America’s GHG emissions and 14% of GHG emissions worldwide.  Fuel cells operate at a 60% efﬁciency rate, making them two to three times as efﬁcient as gasoline-powered engines.  Cars running on hydrogen can travel several times farther on a gallon-equivalent of hydrogen than a gallon of gasoline.  Manufacturers are consistently improving the distances that FCV’s can go without refueling, and some prototypes can travel as far as 300 miles before refueling.  In addition to these beneﬁts, fuel cells make less noise and require less maintenance than internal combustion engines.

U.S. facing deep and significant challenges- nation may fall behind in technological areas of excellence

Hanlon 11
(Michael O' Hanlon is the senior fellow at Brookings Institution specializing in defense policy;  “The National Security Industrial Base:  A Crucial Asset of the United States, Whose Future May Be in Jeopardy”, February 2011, http://www.brookings.edu/~/media/research/files/papers/2011/2/defense%20ohanlon/02_defense_ohanlon.pdf, DOA: 6-25-12)

When one takes a look at the big picture, moving beyond a focus on the implications of a program buy or cut for a single firm or individual congressional district, it becomes clear that the underlying strength, health, flexibility, and dominance of a prized national security asset for the country is facing deep and significant challenges, arguably more so than perhaps ever before in its post-World War II history.   The significance of this runs counter to how issues in security are often framed. We are accustomed in the American public debate to praising men and women in uniform and yet we often ignore or even pillory those who equip and support them—the scientists, engineers, industrialists, investors, and workers who make the equipment that has allowed the United States to dominate most forms of warfare for the last few decades.  To be sure, there have been abuses in the defense corporate sector, as well as an absence of adequate regulation for many of the overseas operations of contractors.  But the fact remains that American troops have been successful in the field wielding the weapons of war manufactured for them primarily by U.S. firms. And an additional reality looms—many of these firms, and thus many technology areas of excellence for the nation, could soon be in serious trouble.
Auto Industry Key

The auto industry needs to take lead in to spread hydrogen usage
Khare 05

(Anshuman Khare is a chair for the Department of Finance, Economics, and works as a Research Scientist for the University Grants Commission; “Emerging Dimensions of Environmental Sustainability”; chapter:“Hydrogen: The Energy Source for the 21st Century”, March 2005; DOA: 6-26-12)

As the hydrogen usage starts to spill over the public arena, inaccurate perceptions must be addressed.  Government, hydrogen producers and the auto industry will all have a key role to play in communication and education.  In California, the California Fuel Cell Partnership, as one of their key objectives is to increase public awareness.  The Organization also has an educational outreach program tailored specifically to middle and high school students to teach them about fuel cells and alternative fuels.  The auto industry also appears to have taken a leading role in education the public as well as targeting the educational system.  General Motors, Toyota, Ford and several others all have educational kits to assist teachers in explaining the technology.  

AT: Biomass Solves 

Investments in ethanol production result in added pollution through corn farming and raised food prices. 

The New York Times, 6/17/11 http://topics.nytimes.com/top/news/business/energy-environment/biofuels/index.html
Ethanol  There has been heated debate about whether carbon emissions from ethanol production and use are lower than those from oil and whether the 33 percent of the U.S. corn crop diverted to ethanol drives up the price of food. Local effects of ethanol production, however, including water pollution and consumption, have received less scrutiny. Encouraged by legislative measures, including notably the 2007 Energy Security and Independence Act, which mandated the use of 36 billion gallons, or 136 billion liters, of biofuels annually by 2022, the U.S. ethanol industry has boomed in the last few years. There are now at least 200 ethanol plants in at least 27 states, almost all using corn as a feedstock. Nearly all the gasoline sold in the United States today is mixed with 10 percent ethanol, known as E10. Because ethanol provides about two-thirds the energy content of oil per unit, that 10 percent volumetric replacement equals about a 6 to 7 percent gasoline displacement, minus fossil fuel inputs for growing and processing. The industry is on track to produce 12.5 billion gallons this year and is therefore nearing market saturation to supply E10, as the United States consumes about 138 billion gallons of oil annually. Corn farming is the biggest source of pollution associated with ethanol production. Corn requires vastly more fertilizer and pesticides than soybeans or other potential biofuel feedstocks, such as perennial grasses, according to a 2007 report from the National Academy of Sciences. Fertilizer and pesticide runoffs from the U.S. Corn Belt are key contributors to “dead zones” in the Gulf of Mexico and along the Atlantic Coast. A 2008 study by independent researchers, published in the academy’s Proceedings journal, calculated that increasing corn production to meet the 2007 renewable fuels target would add to nitrogen pollution in the Gulf of Mexico by 10 to 34 percent. Water use for ethanol also concerns scientists, particularly in light of a 2003 U.S. Government Accountability Office report that found that water managers in at least 36 states expect shortages by 2013. Modern plants use about three gallons of water to produce one gallon of ethanol. The National Academy of Sciences report estimated that a plant producing 100 million gallons a year uses as much water as a town of 5,000 people. Reflecting environmental concerns over the expansion of biofuel crops, the 2007 energy bill called for 20 billion gallons of biofuel to be made from “advanced” feedstocks, such as cellulosic ethanol or algae, which are believed to have a lighter environmental footprint. But there are no commercial-scale cellulosic ethanol or algae plants operating in the United States, mainly because they are not yet competitive on costs. U.S.D.A. projections show corn as the primary feedstock for U.S. ethanol production through 2020. 

Compared to the clean emissions from utilizing hydrogen fuel cells, biofuels result in the increased consumption of natural gas and a decrease in the immediate availability of food to humankind, and is steadily losing congressional support as a result of these controversies. 

The New York Times, 6/17/11 http://topics.nytimes.com/top/news/business/energy-environment/biofuels/index.html
In practice, some fossil fuels, especially natural gas, are consumed in refining today's biofuels, one source of controversy about them. In addition, an ever larger portion of the world’s crops is being diverted for biofuels, as developed countries pass laws mandating greater use of nonfossil fuels and as emerging powerhouses like China seek new sources of energy. But with food prices rising sharply in early 2011, many experts began to call on countries to scale back their headlong rush into green fuel development, arguing that the combination of ambitious biofuel targets and mediocre harvests of some crucial crops is contributing to high prices, hunger and political instability. Also in 2011, ethanol's political invulnerability appeared to melt in the face of strong cost-cutting pressures. In June, the Senate voted 73 to 27 to end tax credits and trade protection that benefit the corn-based ethanol industry, with broad bipartisan backing. As a practical matter, the measure ending federal ethanol benefits will probably not become law because it is part of a larger measure that is likely to fail. But the lopsided ethanol vote showed that Congressional support for ethanol is eroding. 

AT: Biomass Solves 

Investment opportunities within biomass will be limited and futile, as capitol incentives are restricted due to the questionability of the benefits of biomass fuel.
The New York Times, 6/17/11 http://topics.nytimes.com/top/news/business/energy-environment/biofuels/index.html
Biomass Biomass power — a $1 billion industry in the United States, according to the Biomass Power Association, a trade group based in Maine — has long been considered both renewable and carbon-neutral on its most basic level. Dozens of biomass power plants, which typically burn plant or tree matter to generate electricity, are already in operation in a variety of states, like California, Michigan and Maine. In most cases, those plants have qualified for some form of renewable energy tax incentives or other benefits, as states used them to diversify their power portfolios. But a long-simmering debate in Massachusetts questioning the environmental benefits of biomass has culminated in new rules that will limit what sorts of projects will qualify for renewable energy incentives there. If other states — or even Congress, which is writing energy legislation of its own — follow suit, it could have wide implications for biomass developers, as well as for states trying to meet renewable energy production targets. Ian A. Bowles, the Massachusetts secretary for energy and environmental affairs, has called for new regulations that would impose stricter standards for biomass projects seeking to qualify for state incentives. The state also plans to develop careful carbon accounting rules for biomass power, and to throw its greatest support behind plants that produce both heat and power, which are considered more efficient than ones that generate only power. The proposed changes in Massachusetts come after a study commissioned by the state suggested that careful regulation was needed to prevent biomass development from having a negative effect on New England forests, and on the climate generally. Industry representatives warned that the new rules could hinder efforts to meet renewable energy goals, and to reduce greenhouse gas emissions over all. But environmentalists welcomed the move, saying it would protect forests and foster responsible development of electricity generated with biomass materials. Many environmental groups say that the benefits of biomass power — and all forms of energy derived from organic sources, including biofuels — are realized only in carefully controlled circumstances. The cycle of carbon emission and absorption also unfolds over long periods of time that need to be carefully monitored. By providing incentives without strict rules governing which materials are burned and how they are harvested, governments risk creating a rapacious industry that could gobble up whole forests, critics warn. That could ultimately increase the amount of carbon dioxide being released into the atmosphere — one of the problems that renewable energies are supposed to address.  

Hydrogen Safe

Hydrogen is safe

Rifkin 02

(Jeremy Rifkin is an environmental activist and an economist, the founder of the Beyond Beef Campaign, a campaign consisting of 6 groups, including Green Peace;  The Hydrogen Economy: The Creation of the Word-Wide Energy Web and the Redistribution of Power on Earth, Penguin Putnam Inc, 2002, pg 212) 

Studies over the years have concluded that hydrogen is no more dangerous than other fuels. It may even be safer in some situations, because it quickly evaporates when released instead of spreading along the ground as does gasoline.  A study commissioned by the German Bundestag in 1993 and carried out by Germany’s Office for the Assessment of Technology Consequences concluded that “the technical risks in all components of hydrogen a hydrogen energy system, from production to utilization are, in principle, regarded as controllable.” Currently, international standards for the safe production, storage, transport, and use of hydrogen are being worked out by the International Organization for Standardization in Geneva, Switzerland.  
Hydrogen is safe – industries use it now
Fuel Cell Market No Date researching company based on the development of fuel cells no date

http://www.fuelcellmarkets.com/fuel_cell_markets/5,1,1,663.html 

Production – Currently the majority of hydrogen is produced from chemical processing industry (petrochemical and chlor-

alkali), but hydrogen can also be produced from electrolysis using renewable energy making it a very low emission fuel or by reforming hydrocarbons. To eliminate costs of storage and distribution, hydrogen can be produced on demand for applications such as home refuelling and backup power.

Safety – Hydrogen has been used in multiple industries (hospitals, welding, glass making) for a long time and according to Air Products, it has the best safety record of any industrial gas. Hydrogen is negatively associated with the Hindenburg disaster, in fact investigations have concluded that it was the coating on the airship that ignited and caused the fire. Hydrogen is the lightest of all gases and disperses very quickly, it is also non-polluting and hazardous to the surrounding environment (unlike gasoline a spillage / leak will not cause an environmental disaster). Hydrogen, like natural gas and petrol, is a fuel and will burn when ignited. Hydrogen is only explosive when it is able to build up in a enclosed space, which is very difficult as it has a habit of escaping (hydrogen is the smallest of all elements). As long as appropriate safety procedures are followed, as they should with any fuel, hydrogen is a safe fuel 
**Peak Oil Extensions**

Peak Oil Solvency
Transition is key. Governments have to decrease dependence now to mitigate the effects of a peak or other disaster. 

Roberts, 2004 

(Paul Roberts, 2004, Winner of New York Public Library Helen Bernstein Book Award for Excellence in Journalism, published an in-depth article on peak oil for National Geographic June 2008, “The End of Oil,” p. 54)
That brings us back to the question of smooth or sudden change. Admittedly, even if the world knew exactly when non-OPEC oil was going to peak, only so much could be done to prepare, given the sire of the existing oil infrastructure and the complacency of the average consumer. Yet it's also true that were Western governments to begin taking steps to reduce oil demand, or at least to slow the rate at which it is growing (by, say, raising fuel efficiency standards for cars), the impact of such a peak would be lessened dramatically—and the world would gain all the benefits of using something other than oil. At the same time, if the consuming world instead continues in its current mode - known by energy economists and other worriers as "business as usual" - oil demand will be so high by 2015 that a peak (or any big disruption, such as a civil war in Saudi Arabia or a massive climate-related disaster that kills thousands and forces politicians to cut the use of oil and other hydrocarbons in a hurry) could be an unmitigated disaster. Thus, the real question, for anyone truly concerned about our future, is not whether change is going to come, but whether the shift will be peaceful and orderly or chaotic and violent because we waited too long to begin planning for it. 

Hydrogen fuel cells are the best alternative—they allow for a new energy economy. 

(Paul Roberts, 2004, Winner of New York Public Library Helen Bernstein Book Award for Excellence in Journalism, published an in-depth article on peak oil for National Geographic June 2008, “The End of Oil,” p. 69)
At the vanguard of this energy insurrection is the hydrogen fuel cell, a 150-year-old energy technology that is clean, quiet, and nearly three times as energy-efficient as even the best internal-combustion engine, just as coal replaced wood and as oil replaced coal, the hydrogen fuel cell may at last offer the economic proposition that could end oil's hundred-year monopoly over transportation and revolutionize the economics and politics of energy. And the revolution won't stop there. Because fuel cells can be built to any scale, they can be used to power just about anything, from cell phones and cars to city buses and office buildings. Ultimately, fuel cells may provide the foundation not simply for a new mobility, but for an entirely new energy economy. In place of our sprawling and inefficient hodgepodge of pipelines, refineries, and polluting power plants, we would have thousands of interconnected yet independent Microsystems, each powered by a mix of alternative fuels and technologies, including fuel cells, and each generating energy cleanly, cheaply, and locally. Equipped with a backyard or basement fuel cell system, consumers and businesses could achieve a kind of energy independence, fueling their cars and powering their lights and machinery The Future's So Bright fig without having to worry about rolling blackouts, manipulative power traders, or monopolistic utilities. After centuries of an increasingly centralized energy economy, controlled by a tiny elite of corporations and investors and protected by government, energy might again become a very local matter. 
Peak Oil Solvency
Fossil Fuel prices will only increase

CASFHPU 04 (National Research Council,Committee on Alternatives and Strategies for Future Hydrogen Production and Use, National Academy of Engineering ,"The Hydrogen Economy: Opportunities, Costs, Barriers, and R&D Needs, National Academy of Engineering (NAE) Board on Energy and Environmental Systems (BEES), 2004 (65)

The energy security implications examined are related to the imports of energy, in particular, petroleum and natural gas. The committee examined the impacts on the use of gasoline, impacts that can be expected to translate directly to impacts on the imports of crude oil or petroleum products. Impacts on the use of natural gas were examined. An increase in demand would cause an increase in price, which in turn could increase domestic supply. Thus, it is not clear what fraction of this increase in natural gas use would translate into increases in natural gas imports. However, it is assumed that most of this increase in natural gas use would translate directly into increases in natural gas imports, consistent with projections in Annual Energy Outlook 2003 (EIA, 2003). The committee did not try to quantify other impacts on energy security associated with changes in the vulnerability of the energy infrastructures to human error, mechanical breakdown, or terrorism. However, the committee does recognize that choices of distributed production versus central station production, choices of particular hydrogen transportation options, and choices of precise locations of new plants can have significant impacts on energy security.

Other nations are increasingly focused on hydrogen as an energy source- US will fall behind

Sperling and Gordon 2009

 (Daniel Sperling is an expert on transportation technology, environmental impacts by transportation, the energy needs of transportation, and policies of transportation. He is a professor of Civil Engineering and Environmental Science and Policy and the founding director of the Institute of Transporation Studies at Unviversity of CA and the director of the UC Davies Energy Efficiency Center.  Deborah Gordon is a biologist at Stanford University.  Two Billion Cars.  Oxford: Oxford University Press, 2009.  Pg. 107)

Other nations with scant oil reserves have also focused on hydrogen’s prospects.  Romano Prodi, who served as prime minister of Italy before and after his tenure as president of the European Commission (1999-2004), lifted hydrogen to the highest political levels in 2003, explaining, “For us, reducing fossil fuels dependency is a priority…. There are no other serious alternatives.” He later said that he wanted his presidency to be remembered for only two things: the European Union’s eastward expansion and the hydrogen economy by the middle of the [twenty-first] century.  

Hydrogen will create more jobs and companies than could possibly be lost

CASFHPU 04 (National Research Council,Committee on Alternatives and Strategies for Future Hydrogen Production and Use, National Academy of Engineering ,"The Hydrogen Economy: Opportunities, Costs, Barriers, and R&D Needs, National Academy of Engineering (NAE) Board on Energy and Environmental Systems (BEES), 2004 (65)

The economic impacts examined are the costs to the United States as a whole from fueling the fleet of light-duty vehicles. Under the committee’s maintained assumption that the costs of the vehicles themselves are equivalent to the costs of the vehicles for which they substitute, differences in the costs of fueling the fleet will translate into differences in the total costs of driving the fleet of light-duty vehicles. Costs of the infrastructure to fuel the vehicles are included in the supply costs for hydrogen. Therefore, although the committee does not explicitly separate the infrastructure costs from the fuel costs, the infrastructure costs are part of the total. However, because the development of infrastructure may involve large investments concentrated over a small number of years, calculations should not be interpreted as capturing the time dimension of the physical investments themselves. And the committee does not examine any of the redistributional consequences of a shift to hydrogen. In particular, such a massive transition will lead to economic opportunities for some established companies, many new companies, and many individuals, while reducing the economic opportunities for some established companies and individuals. The committee does not examine these potentially important consequences.
Peak Oil Solvency

Hydrogen will benefit the US economy as well as the world

CASFHPU 04 (National Research Council,Committee on Alternatives and Strategies for Future Hydrogen Production and Use, National Academy of Engineering ,"The Hydrogen Economy: Opportunities, Costs, Barriers, and R&D Needs, National Academy of Engineering (NAE) Board on Energy and Environmental Systems (BEES), 2004 (112)

Achieving some of the benefits of a hydrogen economy for the United States can also be facilitated if the DOE considers the role that hydrogen production and end-use technologies may play not only in the United States but also in other countries. For example, if future reductions of carbon dioxide become necessary to achieve, facilitating the development of low-carbon-emitting hydrogen production and end-use technologies that can be used around the world—especially in those developing countries where projected emissions of carbon dioxide are growing very rapidly—can help accelerate efforts to meet a goal of reducing global emissions of carbon dioxide. The successful development and use of hydrogen-related technologies in the transportation sectors of other countries can also substitute for oil, helping to ease any future supply-and-demand imbalances that may develop, and can help exert downward pressure on oil prices, which would benefit the U.S. economy. And U.S. companies, if successful in developing hydrogen technologies, can market those technologies not only in U.S. markets but in those of other countries, in both the developed and the developing world. Such activities would benefit U.S. companies and the economy. In addition, in other countries there are a number of efforts under way in the development of hydrogen-related technologies—efforts that may be important for the DOE to work with. Thus, it is important for a number of reasons for the DOE to adopt an international perspective as it sorts through its R&D priorities.
Alternate energies can revive the econ
Lefton and Weiss 10

Rebecca Lefton and Daniel J. Weiss January 2010

http://www.americanprogress.org/issues/2010/01/pdf/unstable_oil.pdf

The United States has an opportunity right now to reduce its dependence on foreign oil by adopting clean-energy and global warming pollution reduction policies that would spur economic recovery and long-term sustainable growth. With a struggling economy and record unemployment, we need that money invested here to enhance our economic competitiveness. Instead of sending money abroad for oil, investing in clean-energy technology innovation would boost growth and create jobs.  Reducing oil imports through clean-energy reform would reduce money sent overseas for oil, keep more money at home for investments, and cut global warming pollution.  A Center for American Progress analysis shows that the clean-energy provisions in the American Recovery and Reinvestment Act and ACES combined would generate approximately $150 billion per year in new clean-energy investments over the next decade. This government-induced spending will come primarily from the private sector, and the investments would create jobs and help reduce oil dependence.  And by creating the conditions for a strong economic recovery, such as creating more  finance for energy retrofits and energy-saving projects and establishing loans for manufacturing low-carbon products, we can give the United States the advantage in the clean energy race. Investing in a clean-energy economy is the clear path toward re-establishing our economic stability and strengthening our national security.

Peak Oil Solvency

Hydrogen will lead to positive economic performance

Köhler et al 08
(Jonathan Köhler is a professor and  senior researcher at University of Cambridge in Macroeconomics of Climate and Energy policy; Martin Wietschel is a professor and deputy head of Competence Center Energy Technology and Ebergy Systems at Fraunhofer Institute for Systems and Innovation Research ISI, Lorraine Whitmarsh is a professor and researcher on environment, social Psychology, a partner coordinator for Tyndall Center for Climate Change Research and a member of Climate Change Commission for Wale; Dogan Keles is a researcher on energy system analysis, modeling of power, fuel prices and a professor at the 
Institute for industrial Production; and Wolfgang Schade is a senior analyst and project leader in the field of transport system research, transport economics, assessment of transport, energy, climate, and technology policies, “Infrastructure investment for a transition to Hydrogen road vehicles”, http://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=5439664, November 2008, DOA: 6-25-12)

 Secondly, the overall impact on the economy is positive: growth and employment increase, because of the increased investment compared to a business-as-usual case. Eventually, there will be large scale investment in infrastructure. This is in contrast to the common perception that environmental technologies are expensive and will therefore divert economic resources away from more 'productive' uses. This, however is quite a general result in the literature on macroeconomic analysis of environmental policies in a world which is not at an ideal economic optimum. In real-world economies with significant unemployment and periods of low demand and economic growth, a policy-driven increase in demand can improve economic performance.  
The government will shape the market for hydrogen- their policies are key for developing market products

Hisschemoller 06

(Matthijs Hisschemoller is a scientist in the Institute for Environmental Studies at Vrije Universiteit at Amsterdam; Ries Bode; Marleen van de Kerkhof; http://dspace.ubvu.vu.nl/bitstream/1871/31940/1/187857.pdf, February 10, 2006, Energy Policy 34, “What governs the transition to a sustainable hydrogen economy? Articulating the relationship between technologies and political Institutions”, DOA: 6-25-12)

The idea that viable technologies conquer the market by virtue of their advantages for individual consumers and society at large, seems naı¨ve to all who work in the ﬁeld of the adoption of innovations. Technologists, economists and policy scientists are only too familiar with the notion that even the best technologies may fail if the necessary socio-economic conditions are not in place (Berkhout et al., 2003). Market conditions for innovations are thereby largely shaped by government policies. One of the basic contributions governments could make is the creation of niche markets, where innovations can fully develop into marketable products.

Peak Oil Solvency

Government action key to success of hydrogen and revitalize the economy
Clark II and Rifkin 05(Woodrow W. Clark II Green Hydrogen Scientific Advisory Committee, Clark Communications Jeremy Rifkin August 30 2005.

 There are eight critical opportunities that need to be optimized in making the transition from a fossil-fuel-powered economy to a green-hydrogen-powered economy. First, innovations and advanced technologies emerge historically when government helps clear the way for the introduction of mass markets. Edison, for example, was only able to establish a commercial electricity company when the costs could first be “supported” by local governments and then be made available at reasonable prices to the mass market. Since the end of the WWII, the industrialized nations have all used government research and development monies to support the commercialization of everything from diesel fuels to the Internet. In fact, American government officials traditionally justify the funding of national labs, NASA and even the US Department of Defense, based on the “dual use” or “transfer of technologies.”
 Government incentives, tax breaks, and even procurement are critical to the commercialization of new technologies. Government assists in the introduction of new technologies in still another way: regulations and standards. Today, the advancements of technology to speed communications and to slow global warming are all linked to government regulations and oversight (Cros, 2001; Del Chiaro and Heavner, 2003). California has often helped to lead the way in this regard with its emissions controls, environmental laws, and atmospheric regulations. “Renewable energy is not only good for our economic security and the environment, it creates new jobs,” Kammen (2004) noted and then states “At a time when rising gas prices have raised our annual gas bill to US$240 billion, investing in new clean energy technologies would both reduce our trade deficit and re-establish the US as a leader in energy technology, the largest global industry today.” The hydrogen economy is no different (Clark and Bradshaw, 2004).
Appropriate government regulations can ease the way for public/private partnerships. Together, the government and commercial sector can work collaboratively to create new industries and jobs, as evidenced by the zero emission vehicle (ZEV) regulations in California begun in the early 1990s with a focus on electric battery-powered vehicles. California's progressive regulatory regime has stimulated the market for clean running automobiles as well as new advanced technologies for the vehicles themselves and the infrastructure that serves them (Kawahara, 2002).
Peak Oil Impacts
Peak Oil will make the great depression look like a dress rehearsal

Roberts, Winner of New York Public Library Helen Bernstein Book Award for Excellence in Journalism, 2004 

Roberts 4 (Paul Roberts, 2004, published an in-depth article on peak oil for National Geographic June 2008, “The End of Oil,” pg 13)

The last three times oil production dropped off a cliff - the Arab oil embargo of 1974, the Iranian revolution in 1979, and the 1991 Persian Gulf War- the resulting price spikes pushed the world into recession. And these disruptions were temporary. Presumably, the effects of a long-term permanent disruption would be far more gruesome. As prices rose, consumers would quickly shift to other fuels, such as natural gas or coal, but soon enough, those supplies would also tighten and their prices would rise. An inflationary ripple effect would set in. As energy became more expensive, so would such energy-dependent activities as manufacturing and transportation. Commercial activity would slow, and segments of the global economy especially dependent on rapid growth-which is to say, pretty much everything these days - would tip into recession. The cost of goods and services would rise, ultimately depressing economic demand and throwing the entire economy into an enduring depression that would make 1929 look like a dress rehearsal and could touch off a desperate and probably violent contest for whatever oil supplies remained.  

The decline that occurs after the peak will be the most serious crisis to face an industrial society. 

(Paul Roberts, 2004, Winner of New York Public Library Helen Bernstein Book Award for Excellence in Journalism, published an in-depth article on peak oil for National Geographic June 2008, “The End of Oil,” p. 46)
Worse, although the term "peak" suggests a neat curve with production rising slowly to the halfway point, then tapering off gradually to zero, in the real world, the landing will not be soft. As we approach the peak in production soaring prices- seventy, eighty, even a hundred dollars a barrel- will encourage oil companies and oil states to scour the planet for oil. For a time, they will succeed, finding enough in keep production flat, stretching out the peak into a kind of plateau and perhaps temporarily easing fears. But in truth, this manic, postpeak production will simply deplete remaining reserves all the more quickly, thereby ensuring that the eventual decline is far steeper and far more sudden. As one U.S. geologist put it, "the edge of a plateau looks a lot like a cliff." In short, oil depletion is arguably the most serious crisis ever to face industrial society. And yet, according to Cohn Campbell, a former Amoco oil geologist and currently the eminence grise of the so-called oil pessimists, "governments remain pathetically ill informed and unprepared.° official line of the big importing nations, the big exporting For years, the countries, and the big international oil companies with few exceptions, has resembled that of an annoyed parent dealing with an overly curious child. 

Shale/Tar Sands Don’t Solve

Tar sands are expensive and not productive- little recoverable oil is left in the tar sands

Alexander 11
(Samuel Alexander is a co-director of the Simplicity Institute and a lecturer at the university of Melbourne for the Office for Environmental Programs; “Peak oil, Energy Descent, and the Fate of Consumerism”, http://simplicityinstitute.org/wp-content/uploads/2011/04/Peak-Oil-Energy-Descent-and-the-Fate-of-Consumerism-Report-11b.pdf, April 2011, DOA: 6-26-12)
Secondly, even if the reserves are there, it is not just about reserves, but about getting timely supply of those reserves. 29 It is often noted that there are vast oil resources in the tar sands of Canada and Venezuela, and this is true. But the productive process of refining the tar sands oil is slow, meaning that even though there is much recoverable oil left in the tar sands, bringing it to the market in a timely fashion in order to meet the decline in currently existing supplies is at best a form of mitigation, not a solution, to the inevitable decline in oil supplies. 30 Furthermore, since the tar sands are an expensive way to produce oil –as are other non conventional oils – it is only ‘economic’ to produce them when oil prices are high. Since oil prices have been quite volatile over recent years – and in an age when carbon taxes threaten to change the profit margins of oil, especially carbon intensive oil from the tar sands – this puts questions into the minds of investors who have proven hesitant to commit many billions of dollars into developing the tar sands in an era when the price of oil seems so uncertain. For example, when oil dropped to under $40 a barrel after the economic crash of late 2008, many development projects were deferred indefinitely or cancelled, and this has delayed some production of oil from the tar sands and other resources.31The temporary moratorium on any drilling in the Gulf of Mexico after the disastrous spill of April 2010  may  also  interfere with future supply.32
Oil shale is expensive and resource-consuming- High capital investment, lots of water and time is necessary

David Gardiner and Associates, DGA, May 2012

(The David Gardiner and Associates, DGA, is an advisor to organizations such as Ceres to seek a sustainable future and specializes in advising them about the climate and energy; “Investor Risks from Oil Shale Development” , May 2012, http://www.circleofblue.org/waternews/wp-content/uploads/2012/05/Ceres_OilShalefactSheet_052912.pdf, DOA: 6-26-12)

The economic competitiveness of oil shale is contingent on several market factors, including high up-front expenditures and long payback horizons. As the Task Force on Strategic Unconventional Fuels noted, production of oil shale is “characterized by high capital investment, high operating costs, and long periods of time between expenditure of capital and the realization of production revenues and return on investment.” Further, the significant uncertainties about the size of capital and operating costs for a first-generation commercial facility (likely in the billions of dollars), combined with oil price volatility and other uncertainties, “pose investment risks that make oil shale investment less attractive than other potential uses of capital.” 19As noted earlier, sporadic attempts to commercialize oil shale have repeatedly failed once oil prices fell again. 20 To get a sense of the payback horizons, consider that the Congressional Budget Office explained in

February 2012 that it “does not expect that the federal government would receive any significant royalty payments until after 2022” from commercial oil shale development, 21 while the Energy Information Administration’s 2011 Annual Energy Outlook projects that oil shale production under the Reference (i.e.,business-as-usual) case will first come online in the Rocky Mountain region in 2029. 22 Oil shale development may be constrained by the technology’s need for large amounts of water. This is a particular concern for oil shale production in water-stressed states such as Colorado and Utah. Estimates vary widely, but water needs for oil shale may be anywhere from 2 to 4 barrels of water for every barrel of product produced via surface retorting and anywhere from 1 to 12 barrels of water per barrel of product produced via in situ methods. 23 The U.S. Government Accountability Office has suggested that the size of the oil shale industry in Colorado and Utah may be limited by water availability. 24 The general scarcity of water in regions where the deposits are located can also lead to significant public opposition to oil shale development plans, potentially leading to delays or other hurdles. 25 Rising populations in the region have led to increasing water demand for electric power, recreational use, and ecosystem restoration, while extended droughts have reduced river lows, suggesting that “[s]ignificant water withdrawals to supply an oil shale industry may conflict with other uses downstream and exacerbate current water supply problems.” 26 

Shale/Tar Sands Don’t Solve

Using Oil Shale is worse that Status quo- emissions are greater than petroleum fuels  

David Gardiner and Associates, DGA, May 2012

(The David Gardiner and Associates, DGA, is an advisor to organizations such as Ceres to seek a sustainable future and specializes in advising them about the climate and energy; “Investor Risks from Oil Shale Development” , May 2012, http://www.circleofblue.org/waternews/wp-content/uploads/2012/05/Ceres_OilShalefactSheet_052912.pdf, DOA: 6-26-12)

Current and future regulations may pose serious risks to oil shale. Lifecycle carbon emissions for fuels derived from oil shale are likely to be 25 to 75 percent greater than for conventional petroleum fuels, depending on the process used. 15 Assuming the estimates of elevated CO2 emissions for oil shale are reffirmed and verified, then development of these fuels could face risks from regulations such as: d lifecycle emissions requirements (e.g., Section 526 of the Energy Independence and Security Act of 2007, which prohibits federal agencies from procuring “alternative or synthetic fuel” unless its lifecycle greenhouse gas emissions are less than or equal to conventional fuels); 16 d clean fuel standards and low carbon fuel standards that aim to regulate and reduce the lifecycle carbon intensity of transportation fuels (e.g., the LCFS adopted by California in 2009, though it is currently being challenged in court); 17 and d legislation that puts a price on carbon, which, while unlikely in the near term, remains a possibility in the longer term. 

Energy Dependence High Now
U.S. energy dependence is high now
Energy Experts Blog 11 Can Electric Vehicles Change the Game? 02/2011http://energy.nationaljournal.com/2011/02/can-electric-vehicles-change-t.php
We face numerous energy policy challenges as a nation, but perhaps none looms larger right now than energy security. The recent and ongoing instability in the Middle East is yet another reminder that the United States remains heavily dependent on foreign nations--not all of them friendly--to meet much of our energy needs. In my view, energy security, along with the move towards cleaner energy, is the number one policy challenge facing the United States.

Can we "kick the oil habit?" That's been a popular topic in Washington, as well as an elusive goal, for many years. In reality, oil will continue to have an important place in our energy mix. But we do need to dramatically expand efforts to harness our domestic energy resources. The transformation of the nation's transportation fleet to one fueled in large part by domestically-produced electricity can gradually help wean the United States from its dependence on foreign energy sources.
A third of the CO2 emissions come from transportation. 

J.N. Armor 2007
J.N. Armor “Addressing the CO2 Dilemma” 26 January 2007 http://www.springerlink.com/content/f0j01777884010q2/fulltext.pdf
With CO2, there exists a dilemma: the most convenient and cost effective fuels for the production of energy are hydrocarbons, but with the combustion of these hydrocarbon fuels comes the production of CO2 as an undesirable co-product. The increasing levels of CO2 in our atmosphere arises from the fact that the world still, largely relies on using fossil fuels for meeting its energy and transportation needs, and this will continue for at least the next 20–50 years. Today, almost one third [5] of global CO2 emissions comes from power plants around the world. Transportation vehicles also account for almost another third of CO2 emission levels  (29% in the US). CO2 is a colorless, odorless, and nearly worthless gas and unlike NOx and SO2, CO2 has no clearly deﬁnable connection to world health problems or the environment. Thus, developing nations and even large, independent nations feel little real pressure to respond to CO2 control initiatives (CO2 taxes, sequestration, etc.). Given the huge volumes of CO2, its dilution when vented to the atmosphere, and the absence of any clear evidence of pollution, CO2 emissions will be much harder to control. 

Oil production cannot meet current demands and the costs are growing 

Roberts, Winner of New York Public Library Helen Bernstein Book Award for Excellence in Journalism, 2004
 (Paul Roberts, 2004, published an in-depth article on peak oil for National Geographic June 2008, “The End of Oil,” pg 7)

Yet while the future energy demand seems certain, no one is clear where all this energy will come from. Consider oil. Quite aside from questions of how much is left (we'll get to that matter very shortly), there is simply the matter of finding and producing enough oil, and moving it via pipeline and supertanker to the places it needs to go. The sheer scale of the task is mind-boggling: when we say that by 2035 oil demand will be 140 million barrels a day, what we mean is that by then oil companies and oil states will need to discover, produce, refine, and bring to market 140 million new barrels of oil every twenty-four hours, day after day, year after year, without fail. Simply building that much new production capacity (to say nothing of maintaining it or defending it) will mean spending perhaps a trillion dollars in additional capital and will require oil companies to venture into places, like the Arctic, that are extremely expensive to exploit. Repeat the exercise for gas and coal, and you begin to understand why even optimistic energy experts go gray in the face when you ask them what we will use to fill up our tanks thirty years from now. 
Energy Dependence High Now

The current type of “green” vehicles will not be enough

C. E. (Sandy) Thomas, H2Gen Innovations, Inc. 2009 http://cleancaroptions.com/C.E._Thomas_Battery_vs_Fuel_Cell_EVs_Paper_for_Distribution.pdf
We conclude from our detailed simulations that all-electric vehicles in combination with biofuels, Hybrid Electric Vehicles  and Plug-in Hybrid Electric Vehicles will vehicle) most likely be required to meet our energy security and climate change reduction goals [2,3]. As shown in Figure 2, hybrid electric vehicles (HEV’s) and plug-in hybrid electric vehicles (PHEV’s) both reduce GHG emissions, but these vehicles that still use internal combustion engines will not be adequate to cut GHGs to 80% below 1990 levels, the goal set by the climate change community, even if biofuels such as cellulosic ethanol are used in place of gasoline to power the internal combustion engines on the PHEVs. Only by gradually adding hydrogen-powered Fuel Cell Electric Vehicles or battery EVs to the mix over the century can we substantially curb GHG emissions. Similarly, Figure 3 shows that Hybrid Electric Vehicles and PHEV’s powered by biofuels will be unlikely to reduce oil consumption in the US to levels that would allow attention than climate change or oil dependence, the costs of air pollution will increase with any of the scenarios that still include the internal combustion engine as shown in Figure 4.
Peak Coming

Oil production cannot meet current demands and the costs are growing 

Roberts, 2004 

(Paul Roberts, 2004, Winner of New York Public Library Helen Bernstein Book Award for Excellence in Journalism, published an in-depth article on peak oil for National Geographic June 2008, “The End of Oil,” pg 7)

Yet while the future energy demand seems certain, no one is clear where all this energy will come from. Consider oil. Quite aside from questions of how much is left (we'll get to that matter very shortly), there is simply the matter of finding and producing enough oil, and moving it via pipeline and supertanker to the places it needs to go. The sheer scale of the task is mind-boggling: when we say that by 2035 oil demand will be 140 million barrels a day, what we mean is that by then oil companies and oil states will need to discover, produce, refine, and bring to market 140 million new barrels of oil every twenty-four hours, day after day, year after year, without fail. Simply building that much new production capacity (to say nothing of maintaining it or defending it) will mean spending perhaps a trillion dollars in additional capital and will require oil companies to venture into places, like the Arctic, that are extremely expensive to exploit. Repeat the exercise for gas and coal, and you begin to understand why even optimistic energy experts go gray in the face when you ask them what we will use to fill up our tanks thirty years from now. 
Oil is running out—easily reached reserves are already being depleted. 

(Paul Roberts, 2004, Winner of New York Public Library Helen Bernstein Book Award for Excellence in Journalism, published an in-depth article on peak oil for National Geographic June 2008, “The End of Oil,” p. 59)
Declining field size is one reason that many of the large oil companies have recently been missing their growth targets and are struggling to 'replenish" reserves - that is, to discover a new barrel of oil for each one they produce. Adds analyst Fadel Gheit, "The low hanging fruit has already been picked. There is more fruit, but it's harder to pick." The story is the same whether we're talking about oil companies or entire oil provinces. Despite billions of dollars in investment by the industry, production in oil fields in Alaska, the Western Basin of Canada, and Britain's North Sea - once-prolific regions that provided the oil economy with a bulwark against OPEC - is today in steep decline. 

The need for an alternate energy is strong due to decreasing oil production. 

Roberts, 2004 

(Paul Roberts, 2004, Winner of New York Public Library Helen Bernstein Book Award for Excellence in Journalism, published an in-depth article on peak oil for National Geographic June 2008, “The End of Oil,” pg 13)

The last three times oil production dropped off a cliff - the Arab oil embargo of 1974, the Iranian revolution in 1979, and the 1991 Persian Gulf War- the resulting price spikes pushed the world into recession. And these disruptions were temporary. Presumably, the effects of a long-term permanent disruption would be far more gruesome. As prices rose, consumers would quickly shift to other fuels, such as natural gas or coal, but soon enough, those supplies would also tighten and their prices would rise. An inflationary ripple effect would set in. As energy became more expensive, so would such energy-dependent activities as manufacturing and transportation. Commercial activity would slow, and segments of the global economy especially dependent on rapid growth-which is to say, pretty much everything these days - would tip into recession. The cost of goods and services would rise, ultimately depressing economic demand and throwing the entire economy into an enduring depression that would make 1929 look like a dress rehearsal and could touch off a desperate and probably violent contest for whatever oil supplies remained.  
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Oil Demand will exceed the oil supply by 2015- U.S. military reports

Alexander 11
(Samuel Alexander is a co-director of the Simplicity Institute and a lecturer at the university of Melbourne for the Office for Environmental Programs; “Peak oil, Energy Descent, and the Fate of Consumerism”, http://simplicityinstitute.org/wp-content/uploads/2011/04/Peak-Oil-Energy-Descent-and-the-Fate-of-Consumerism-Report-11b.pdf, April 2011, DOA: 6-26-12)
Western style consumer lifestyles are highly resource and energy intensive. This paper examines the energy intensity of these consumer lifestyles and considers whether such lifestyle could be sustained in a future with declining energy supplies and much higher energy prices. The rise of consumer societies since the industrial revolution has only been possible due to the abundant supply of cheap fossil fuels – most notably, oil– and the persistence of consumer societies depend upon continued supply, for reasons that will be explained. But recently there has been growing concern that the world is reaching, or has already reached, its peak in oil production, despite demand for oil still expected to grow considerably. Put more directly, many analysts believe that demand for oil is very soon expected to outstrip supply, with a recent study by the  US military reporting that, globally, spare productive capacity could entirely dry up by 2012 and by 2015 demand for oil could outstrip supply by almost  10 million barrels per day. What this means – even allowing for some uncertainty in timing and extent –is that the world is soon to face  a situation where economic and geopolitical competition  escalates  over access  to  increasingly  scarce  oil  supplies.  One  consequence  of  this  (a consequence already  playing  out)  is  that  oil  will  get  more  expensive.  Since  oil  is  the  ultimate foundation  of  industrial  economies,  when  it  gets  more  expensive,  all  commodities  get more  expensive,  and  this  dynamic  will  have  pervasive  implications  on  the  globalised economy and the high consumption lifestyles that fully depend on that economy.

The world consumes lots of oil currently- 89 million barrels every day

Alexander 11
(Samuel Alexander is a co-director of the Simplicity Institute and a lecturer at the university of Melbourne for the Office for Environmental Programs; “Peak oil, Energy Descent, and the Fate of Consumerism”, http://simplicityinstitute.org/wp-content/uploads/2011/04/Peak-Oil-Energy-Descent-and-the-Fate-of-Consumerism-Report-11b.pdf, April 2011, DOA: 6-26-12)
We could begin by noting, rather bluntly, that the world currently consumes around 89 million barrels of oil per day.10 This mind boggling figure, which aggregates conventional and non conventional oil, becomes all the more astonishing when we bear in mind the incredible energy density of oil. David Hughes, one of' Canada’s premier energy analysts, has recently done the math.11 He concludes that there is approximately six gigajoules (six billion joules) in one barrel of' oil, or about' 1,700' kilowatt' hours. Multiply that by today’s oil consumption of 89 million barrels per day and this represents the consumption throughout equivalent of about 14,000 years of' fossilized sunshine every day.12 These figures may not mean very much to those readers unfamiliar to thinking in terms of energy, so it can be helpful to convert them into terms of human labour, which can prove more comprehensible. Hughes has done this calculation also,13 and concludes that a healthy human being peddling quickly on a bicycle can produce enough energy to light a 100 watt bulb (or 360,000 joules an hour). If this person works eight hours a day, five days a week, Hughes calculates that it would take roughly 8.6 years of human labour to produce the energy stored in one barrel of oil. Let us pause for a moment and reflect on this astounding conclusion. One barrel of oil is the equivalent of 8.6 years of human labour, and the world today consumers 89 million barrels of oil, everyday.
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Leading scientists claim that peak oil would come no later than 2020
Rifkin 02

(Jeremy Rifkin is an environmental activist and an economist, the founder of the Beyond Beef Campaign, a campaign consisting of 6 groups, including Green Peace;  The Hydrogen Economy: The Creation of the Word-Wide Energy Web and the Redistribution of Power on Earth, Penguin Putnam Inc, 2002, pg 14) 

Amid the apparent complacency, however, a number of the world’s leading geologists and oil consultants are publishing the results of new studies that tell a much different story. Their calculations suggest that global production of cheap crude oil- the lifeblood of the global economy – could peak before the year 2010, but no later than 2020.  (“Peak” is believed to occur hen about half of the estimated ultimately recoverable reserves [EUR] of oil in the world have been produced.) While these new highly controversial studies have been published in the world’s leading scientific journals, including Science and Scientific American, and have sparked a lively debate within the field petroleum geology and in the corporate boardrooms of some of the world’s leading energy companies, they have yet to be reported widely in the media.  Our politicians and policy makers are largely unaware of the new data, and our economists and business leaders remain equally uninformed.  Yet, if these studies prove to be accurate, we are fast approaching one of the great historical crossroads for human civilization, with far-reaching impacts whose extent we can only begin to grasp.  
US Tech Comp Low Now
U.S. facing deep and significant challenges- nation may fall behind in technological areas of excellence

Hanlon 11
(Michael O' Hanlon is the senior fellow at Brookings Institution specializing in defense policy;  “The National Security Industrial Base:  A Crucial Asset of the United States, Whose Future May Be in Jeopardy”, February 2011, http://www.brookings.edu/~/media/research/files/papers/2011/2/defense%20ohanlon/02_defense_ohanlon.pdf, DOA: 6-25-12)

When one takes a look at the big picture, moving beyond a focus on the implications of a program buy or cut for a single firm or individual congressional district, it becomes clear that the underlying strength, health, flexibility, and dominance of a prized national security asset for the country is facing deep and significant challenges, arguably more so than perhaps ever before in its post-World War II history.   The significance of this runs counter to how issues in security are often framed. We are accustomed in the American public debate to praising men and women in uniform and yet we often ignore or even pillory those who equip and support them—the scientists, engineers, industrialists, investors, and workers who make the equipment that has allowed the United States to dominate most forms of warfare for the last few decades.  To be sure, there have been abuses in the defense corporate sector, as well as an absence of adequate regulation for many of the overseas operations of contractors.  But the fact remains that American troops have been successful in the field wielding the weapons of war manufactured for them primarily by U.S. firms. And an additional reality looms—many of these firms, and thus many technology areas of excellence for the nation, could soon be in serious trouble.
Fossil Fuel Dependence Bad
Petroleum consumption is threat to energy security – CO2
NYSERDA, New York State Energy Research and Development Authority, March 5, 2012
(Nyserda, “Alternate Fuel Vehicle Program”, http://www.nyserda.ny.gov/en/Page-Sections/Research-and-Development/Alternative-Fuel-Vehicles.aspx, DOA: 6-21-12)

Transportation accounts for 67% of the oil consumed in the United States, with this number projected to reach 72% by 2020. Petroleum's inherently finite and frequently unstable nature makes this reliance a threat to our energy security, bringing with it far-reaching economic and political implications. In cities or other areas of heavy traffic, localized vehicular air pollution can increase health problems including cancer, heart disease, asthma, and emphysema. To address these issues, NYSERDA's AFV program uses federal and state funding for the implementation of AFV projects and their associated infrastructure within New York State. The use of domestically-produced alternative fuels such as natural gas, propane, electricity and bio-fuels can curb harmful emissions and help reduce our dependence on imported petroleum. Past projects have introduced hundreds of light, medium and heavy duty AFVs and hybrid electric vehicles to public and private fleets that will collectively displace millions of gallons of petroleum.

Current imports of oil could lead to disaster in America

Lefton and Weiss 10

Rebecca Lefton and Daniel J. Weiss January 2010
http://www.americanprogress.org/issues/2010/01/pdf/unstable_oil.pdf

A recent report on the November 2009 U.S. trade deficit found that rising oil imports widened our deficit, increasing the gap between our imports and exports. This is but one example that our economic recovery and long-term growth is inexorably linked to our reliance on foreign oil. The United States is spending approximately $1 billion a day overseas on oil instead of investing the funds at home, where our economy sorely needs it. Burning oil that exacerbates global warming also poses serious threats to our national security and the world’s security. For these reasons we need to kick the oil addiction by investing in clean-energy reform to reduce oil demand, while taking steps to curb global warming.  In 2008 the United States imported oil from 10 countries currently on the State Department’s Travel Warning List, which lists countries that have “long-term, protracted conditions that make a country dangerous or unstable.” These nations include Algeria, Chad, Colombia, the Democratic Republic of the Congo, Iraq, Mauritania, Nigeria, Pakistan, Saudi Arabia, and Syria. Our reliance on oil from these countries could have serious implications for our national security, economy, and environment.  

Fossil Fuel Dependence Bad
At the current rate the oil debt will cripple the American economy with debt

Lefton and Weiss 10

Rebecca Lefton and Daniel J. Weiss January 2010

http://www.americanprogress.org/issues/2010/01/pdf/unstable_oil.pdf

The United States imported 4 million barrels of oil a day—or 1.5 billion barrels total— from “dangerous or unstable” countries in 2008 at a cost of about $150 billion. This estimate excludes Venezuela, which is not on the State Department’s “dangerous or unstable” list but has maintained a distinctly anti-American foreign and energy policy. Venezuela is one of the top five oil exporters to the United States, and we imported 435 million barrels  of oil from them in 2008.  As a major contributor to the global demand for oil the United States is paying to finance and sustain unfriendly regimes. Our demand drives up oil prices on the global market, which oftentimes benefits oil-producing nations that don’t sell to us. The Center for  American Progress finds in “Securing America’s Future: Enhancing Our National Security  by Reducing oil Dependence and Environmental Damage,” that “because of this, anti- Western nations such as Iran—with whom the United States by law cannot trade or buy  oil—benefit regardless of who the end buyer of the fuel is.” Further, the regimes and elites that economically benefit from rich energy resources rarely share oil revenues with their people, who worsen economic disparity in the countries and at times creates resource-driven tension and crises. The State Department cites oil-related violence in particular as a danger in Nigeria, where more than 54 national oil workers or businesspeople have been kidnapped at oil-related facilities and other infrastructure since January 2008. Attacks by insurgents on the U.S. military and civilians continue to be a danger in Iraq.  Our oil dependence will also be increasingly harder and more dangerous to satisfy. In 2008 the United States consumed 23 percent of the world’s petroleum, 57 percent of which was imported. Yet the United States holds less than 2 percent of the world’s oil reserves.  Roughly 40 percent of our imports came from Canada, Mexico, and Saudi Arabia, but we can’t continue relying on these allies. The majority of Canada’s oil lies in tar sands, a very dirty fuel, and Mexico’s main oil fields are projected dry up within a decade. Without reducing our dependence on oil we’ll be forced to increasingly look to more antagonistic and volatile countries that pose direct threats to our national security. 
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Oil burning is increasing climate change and the only chance to reduce it is to switch to alternate energy

Lefton and Weiss 10

Rebecca Lefton and Daniel J. Weiss January 2010

http://www.americanprogress.org/issues/2010/01/pdf/unstable_oil.pdf

Meanwhile, America’s voracious oil appetite continues to contribute to another growing national security concern: climate change. Burning oil is one of the largest sources of greenhouse gas emissions and therefore a major driver of climate change, which if left  unchecked could have very serious security global implications. Burning oil imported from “dangerous or unstable” countries alone released 640.7 million metric tons of carbon dioxide into the atmosphere, which is the same as keeping more than 122.5 million passenger vehicles on the road. Recent studies found that the gravest consequences of climate change could threaten to  destabilize governments, intensify terrorist actions, and displace hundreds of millions of people due to increasingly frequent and severe natural disasters, higher incidences of  diseases such as malaria, rising sea levels, and food and water shortages.  A 2007 analysis by the Center for American Progress concludes that the geopolitical implications of climate change could include wide-spanning social, political, and environmental consequences such as “destabilizing levels of internal migration” in developing countries and more immigration into the United States. The U.S. military will face increasing pressure to deal with these crises, which will further put our military at risk and require already strapped resources to be sent abroad.  Global warming-induced natural disasters will create emergencies that demand military aid, such as Hurricane Katrina at home and the 2004 Indian Ocean tsunami abroad. The world’s poor will be put in the most risk, as richer countries are more able to adapt to climate change. Developed countries will be responsible for aid efforts as well as responding to crises from climate-induced mass migration. Military and intelligence experts alike recognize that global warming poses serious environmental, social, political, and military risks that we must address in the interest of our own defense. The Pentagon is including climate change as a security threat in its 2010 Quadrennial Defense Review, a congressionally mandated report that updates Pentagon priorities every four years. The State Department will also incorporate climate change as  a national security threat in its Quadrennial Diplomacy and Development Review. And in September the CIA created the Center on Climate Change and National Security to provide guidance to policymakers surrounding the national security impact of global warming.  Leading Iraq and Afghanistan military veterans also advocate climate and clean-energy policies because they understand that such reform is essential to make us safer. Jonathan Powers, an Iraq war veteran and chief operating officer for the Truman National Security Project, said “We recognize that climate change is already affecting destabilized states tha  have fragile governments. That’s why hundreds of veterans in nearly all 50 states are standing up with Operation Free—because they know that in those fragile states, against those extremist groups, it is our military that is going to have to act.” The CNA Corporation’s Military Advisory Board determined in 2007 that “Climate change can act as a threat multiplier for instability in some of the most volatile regions of the world, and it presents significant national security challenges for the United States.” In  an update of its 2007 report last year CNA found that climate change, energy dependence,  and national security are interlinked challenges.  The report, “Powering America’s Defense: Energy and the Risks to National Security,” reiterates the finding that fossil fuel dependence is unequivocally compromising our national security. The board concludes, “Overdependence on imported oil—by the U.S. and other nations—tethers America to unstable and hostile regimes, subverts foreign policy goals,  and requires the U.S. to stretch its military presence across the globe.”  CNA advises, “Given the national security threats of America’s current energy posture, a major shift in energy policy and practice is required.”    

Foreign oil dependency poses a terrorist threat to the U.S.

Gavrilovic 2008

Maria Gavrilovic, writer for CBS News “Obama Says Dependency on Foreign Oil Poses Terrorist Threat to U.S.” July 11, 2008
http://www.cbsnews.com/8301-502443_162-4253821-502443.html From The Road

 Barack Obama used a little bit of fear today to get his point across of the dangers of U.S. dependency on foreign oil.
 "The price of a barrel of oil is now one of the most dangerous weapons in the world," he said at a town hall meeting on energy security.
 As the price of crude oil crept to $144.17 a barrel today, Obama said hostile nations could use oil profits to fund terrorism.
 "The nearly $700 million a day we send to unstable or hostile nations also funds both sides of the war on terror, paying for everything from the madrassas that plant the seeds of terror in young minds to the bombs that go off in Baghdad and Kabul," Obama said. "Our oil addiction even presents a target for Osama bin Laden, who has told al Qaeda, "focus your operations on oil, since this will cause [the Americans] to die off on their own."
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Reducing oil dependence will put many companies in the red.

Lefton and Weiss 10

Rebecca Lefton and Daniel J. Weiss January 2010

http://www.americanprogress.org/issues/2010/01/pdf/unstable_oil.pdf

Many major oil companies and their trade association, the American Petroleum Institute, are some of the most vocal opponents of increasing American energy independence  and reducing global warming pollution. This is likely because they profit by buying oil  from “dangerous or unstable” states. This includes importing oil from Syria, Saudi Arabia,  Nigeria, Mauritania, Iraq, Congo, Colombia, Chad, and Algeria.  In 2008 Chevron made a profit of $23.9 billion while nearly half of its imports—138 million barrels of oil—came from these countries. ExxonMobil made $45.2 billion while getting 43 percent of its oil—205.6 million barrels—from these countries. About one-third of BP’s imports—110.6 million barrels—were from these countries in 2008, when the company’s profits were $25.6 billion.  Approximately 25 percent of ConocoPhillips’ imports were from “dangerous or unstable” countries—116.7 million barrels—in 2008, contributing to its $52.7 billion profit. And Shell raked in $31.4 billion that year, also importing one-quarter of its oil—61.8 million barrels—from these countries. (Note: Shell includes Shell Chemical LP, Shell Chemical Yabucoa Inc, Shell US Trading Co, Shell Oil Co, and Shell Oil Co Deer Park).  With that kind of money it’s no wonder Big Oil is doing everything in its power to maintain the status quo. The companies are spending record amounts on lobbying to stop clean-energy and climate legislation. The American Petroleum Institute spent $75.2 million for public relations and advertising in 2008 and in the third quarter of 2009 the oil and gas industry outspent all other sectors lobbying on climate change, with Exxon Mobil leading the pack spending $7.2 million. Oil companies are also the main source of funding for API’s front group, Energy Citizens, which makes false claims that climate change legislation will be a national energy tax and job killer. In reality, passing clean-energy and pollution reduction legislation will be affordable and even save consumers money while creating a net of 1.7 million jobs.   

Foreign oil dependency is the root cause of America’s economic strife.

Fitzsimmons 2010

Michael Fitzsimmons, contributor to Seeking Alpha “Foreign Oil Dependency: The Root Cause of America's Economic Pain” November 28, 2010 http://seekingalpha.com/article/238920-foreign-oil-dependency-the-root-cause-of-america-s-economic-pain 
The U.S. Commerce Department reported September 2010's trade deficit to be $44 billion dollars. During that month, crude oil averaged around $75/barrel and the U.S. imported about 12,000,000 barrels/day. This means the September 2010 monthly bill for oil imports was roughly $27 billion dollars.
 The point is this: out of a $44 billion dollar monthly trade deficit, $27 billion of that was for one commodity alone. Unfortunately for the U.S., it happens to be the most strategic commodity of all: OIL. Put another way, imported oil made up 62% of the U.S. monthly trade deficit. This is not an aberration - it goes on month after month, year after year. And as the price of oil goes up, so too does this problem. It is quite simply draining away the wealth of America. We are burning it up in our cars and trucks.

Oil dependency is catastrophic to the environment.
Peakoil.com 2010

www.peakoil.com “Seven Dangerous Side Effects of the U.S. Dependency on Foreign Oil” August 8, 2010 http://peakoil.com/production/seven-dangerous-side-effects-of-the-u-s-dependency-on-foreign-oil/ 

It’s harmful to the environment. Oil spills, global warming, carbon emissions, greenhouse gases—these are just a few of the hazards connected to our dependency on oil. Fossil fuels are dirty, nasty, icky substances, and the nature and scale of the international oil extraction effort guarantees that there will be accidents. Tankers leak, as was the case of the Exxon Valdez, and BP-style explosions happen. As serious as all of these accidents are, they could be minor compared to the potential impact from what is not an accident—the burning of fossil fuels.
 The total global emissions grew at 1.1 percent during the 1990s, but grew at the alarming rate of 3.3 percent between 2000 and 2004. This rapid increase in growth can be attributed in large part to the accelerating industrialization and economic growth in the developing world, China and India particularly.
 Whether you believe in global warming or not, one thing is indisputable: Global atmospheric concentrations of carbon dioxide have been increasing for over a century, and they will continue to increase as more fossil fuels are burned.
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Oil dependency destroys the economy and provides income for terrorists. 

Peakoil.com 2010

www.peakoil.com “Seven Dangerous Side Effects of the U.S. Dependency on Foreign Oil” August 8, 2010 http://peakoil.com/production/seven-dangerous-side-effects-of-the-u-s-dependency-on-foreign-oil/ 

It causes ongoing damage to the American economy (and weakens our power in the world). Oil dependence is slowly eating away at the true source of American power (our economy) as each year the U.S. exports more and more of its wealth in exchange for oil. U.S. trade deficits have created a situation that forces reliance on overseas capital to support the economy. Much of that capital comes from the petroleum exporting countries that, in turn, get it from oil consumption by American businesses and consumers.
 Today the American economy is based less on producing either goods or services and more on consumption. This drives what is known as the “petrodollar” system. It begins with the purchase of oil by the U.S. consumer, which sends massive dollar-denominated cash flows to oil exporting countries. In addition, U.S. consumers buy imported goods resulting in flows of dollars to those countries. In turn, the manufacturing nations must purchase oil, which they accomplish with the dollars they obtained from selling products in the U.S. market. At this point, the oil exporters are awash in dollars, which they must either spend or invest.
 The consequence is that, to a large extent, governments in the Middle East are funded by American consumers. The same money you use to fill your gas tank is ultimately funding things like terrorist groups and the Iranian nuclear program, but, perhaps more importantly, it is being used to buy assets in the United States. At the end of 2008, foreigners owned $3.5 trillion more in assets in the U.S. than Americans owned abroad, and the bulk of that difference can be explained by the oil trade deficit. The petroleum trade deficit is a wealth transfer. In 2008 alone, Americans purchased $453 billion of foreign oil (which accounted for more than 65 percent of the total trade deficit).
 The oil we purchase quite literally goes up in smoke. When all is settled, Americans have swapped our equity for short-term consumption while the oil exporters have swapped their oil for long-term financial assets. I don’t think there is any question as to who is getting the better end of the deal.

The U.S.’s foreign oil dependency will breed conflict with other nations. 
Peakoil.com 2010

www.peakoil.com “Seven Dangerous Side Effects of the U.S. Dependency on Foreign Oil” August 8, 2010 http://peakoil.com/production/seven-dangerous-side-effects-of-the-u-s-dependency-on-foreign-oil/ 

It creates strained foreign relations and sets the stage for an unstable future. The entire U.S.-Middle East foreign policy has been structured around the obvious importance of the region for the world’s oil supply. Policy makers don’t like to discuss it openly, but oil is always the elephant in the room when it comes to U.S. foreign relations—even with nations outside the Middle East.
 One of the great questions in the context of geopolitical struggle for oil is whether the great oil consuming nations—which will soon include the U.S., China, Russia—will view one another as allies, competitors, or some combination of both. The U.S. has love-hate relationships with both countries. There is historic rivalry between the U.S. and Russia leading back generations. The relationship with China is murky at best.
 Events are already in motion that could set the stage for a U.S.-Chinese confrontation. Oil consumption continues to grow modestly in the U.S., but in China it is exploding. On a global scale, oil consumption will certainly continue to grow into the foreseeable future, yet there are considerable questions as to whether global production can be increased much beyond current levels if at all. With both the U.S. and China needing oil, competition is inevitable. Responsibility lies with both sides to take actions to avoid the long progression toward a conflict. A Sino-American energy war is far too likely if both countries continue on their present courses without developing substantial alternative energy sources.
 It gets us into wars. Oil has been at the center of many (indeed most) major military conflicts in the world, particularly those involving the West. From providing the impetus for Hitler’s invasion of the Soviet Union and Japan’s attack on Pearl Harbor in World War II to Saddam Hussein’s invasion of Kuwait, the resulting Gulf War, and, most would admit, the U.S. return to Iraq in 2003, oil has bred a century of conflict.
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All forms of fossil fuel energy are bad for the environment and global economy  

Roberts, Winner of New York Public Library Helen Bernstein Book Award for Excellence in Journalism 2004

(Paul Roberts, 2004, published an in-depth article on peak oil for National Geographic June 2008, “The End of Oil,” pg 5)  
As my research took me to places like Houston, Saudi Arabia, Azerbaijan, and other outposts of the oil empire, the more I realized the story that needed telling wasn't simply about oil, but about all energy. Oil may be the brightest star in the energy firmament, the glamorous, storied shaper of twentieth-century politics and economics, and the owner of 40 percent of the world energy market. Yet oil is only one of a triad of geological siblings known as hydrocarbons that have dominated the global energy economy for centuries and whose histories and destinies are hopelessly intertwined with our own. Twenty-six percent of our energy still comes from coal, a cheap, abundant mineral used to power industrial processes and generate most of the world's electricity. Twenty-four percent comes from natural gas, a versatile energy source that will soon surpass coal as the preferred fuel for heating and power generation - and quite possibly become the "bridge fuel" to some future energy system. And yet, although coal and gas are, in a sense, alternatives to oil, both impose many of the same environmental, political, and financial costs. Coal is fatally dirty. Gas is extremely hard to transport and comes with its own thicket of geopolitical snarls; a global energy economy based on either would be just as problematic as the one we have, if not more so. In other words, when I began to ask about the end of oil, I was really asking about a transformation of the entire hydrocarbon economy and the end, perhaps, of a story that is almost as old as civilization. 

Hydrogen Key to Solve Energy Independence

*Hydrogen is the only energy suitable for the long term

Zerta et al 08(Martin Zerta winner of Vaillant award for fuel cell research, Munich College, researcher atLudwig-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,” (2008) ScienceDirect

Hydrogen is an energy carrier, not an energy source, and thus requires primary energy for its production.
 Hydrogen can be produced from almost any primary energy at high efficiency and can be used for efficient power generation in e.g. fuel cells. Moreover, hydrogen offers a crosscut from electricity to transportation fuels and energy storage, which is of special importance for a future dominated by renewable energies. Hence, it allows for a higher penetration of intermittent renewable energies into the energy system, at the same time relieving the transport sector from today's strong dependency on oil and its associated greenhouse gas emissions. This cannot be provided by biofuels as these can only be produced from specific, limited sources. For the transition from a fuel dominated energy economy to an electricity based one, we need the ability to produce fuel from electricity, not only electricity from fuel as is prevalent today.
 5.1. Transport sector
 Today, hydrogen use is mainly seen in the transportation sector, where battery electric vehicles are not expected to fulfil all the users’ expectations in the foreseeable future.1 Well-to-wheel analyses show that hydrogen as a transportation fuel is superior to its practical alternatives with respect to efficiency and emissions [10] and [11]. The yield per land used is significantly higher than with biofuels (see Fig. 3). Remarkably, with wind some 99% of the land area can still be used for other purposes. In case of PV, 1/3rd of the area is occupied by panels only.
 All major automakers are committed to hydrogen as the fuel of the future. The largest barriers for introduction are the high cost of fuel cell technologies and the need for a completely new fuel production and supply infrastructure. Market entry and large-scale use of hydrogen in transportation is anticipated between 2010 and 2015.
 5.2. Stationary sector
 Hydrogen for production of stationary power is mainly anticipated where direct use of renewable electricity is impossible (e.g. due to demand and supply mismatch), and where more efficient storage (such as hydropower reservoirs) is not available. This could apply to remote areas or property as well as islands without grid connection. Using hydrogen as an intermediate storage medium for stationary electricity is rather inefficient compared to alternative storage media. This is different in the transportation sector where basically no practically acceptable alternative exists. Thus, in an integrated network, hydrogen still facilitates effective and energy-efficient load management: transportation fuel is—beside other production pathways—produced at times when abundant electricity is available in the grid; and electrolyser load is dropped-off if stationary power supply is needed to cover the electricity demand from industry and households.
 6. Conclusions
 It is beyond doubt that the future energy landscape will be fundamentally different from todays. Most likely, the transformation process will proceed rather fast. Current developments in the conventional energy market—especially the disruptions in oil and natural gas supplies—could be a first signal that this change may have started already and is still gaining momentum.
 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.
Hydrogen Key to Solve Energy Independence

Hydrogen is needed to for the efficiency of other renewable energy

Lokey 06 (Elizabeth Lokey, Ph.D. Student in Environmental Studies, The University of Colorado, A Critical Review of the Energy Policy Act of 2005 March 23 2006) 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].

A Hydrogen economy can be reached by 2038

CASFHPU 04 (National Research Council,Committee on Alternatives and Strategies for Future Hydrogen Production and Use, National Academy of Engineering ,"The Hydrogen Economy: Opportunities, Costs, Barriers, and R&D Needs, National Academy of Engineering (NAE) Board on Energy and Environmental Systems (BEES), 2004 (17)

Assuming an optimistic scenario for FCVs and numbers of vehicles entering the marketplace similar to those of GHEVs, FCVs could reach 1 percent of U.S. sales by 2015, and then increase by 1 percentage point per year until 2024 and by 5 percentage points per year thereafter until they dominate the market. (It should be noted that the DOE multi-year program plan for hydrogen RD&D [DOE, 2003b] designates 2015 as the year for a “commercialization decision.”) Figure 3-1 shows the detailed projection for this scenario. The projection takes into account reasonable transitions for the buildup of GHEV and FCV manufacturing and the associated phaseout of conventional and GHEV manufacturing (see Chapter 6).Thus, by 2020, the total number of FCVs on the road would be fewer than or equal to 4 million units if the optimistic GHEV penetration scenario was matched. Four million vehicles could not justify a national fuel infrastructure change, although regional infrastructure needs might be high as a result of clustered demand growth; that is, in most locations, marketplace demand would not be the main element in a fuel change by 2020.The committee’s market trajectory for hydrogen fuel cell vehicles reflects what is possible and shows initial market penetration in 2015, growing to 12 percent of new light-duty vehicles sold in 2020 and 40 percent in 2030. Although not directly comparable, there are several other studies that can be compared with the committee’s vision of what might happen. For instance, Argonne National Laboratory (Santini et al., 2003) made a market penetration analysis of FCVs that shows 1 percent market share in 2011, growing to 26 percent in 2020, 52 percent in 2025, and reaching 100 percent in 2038. A report of the Pew Center on Global Climate Change (Mintzer et al., 2003) posits similarly high initial market penetration, but slower increases over time—reaching 2.5 percent penetration in 2015 and 5 percent in 2020, and steadily inching upward to 20 percent annual sales in 2035. The 2003 DOE program (DOE, 2003b) assumes initial penetration in 2018, increasing to 27 percent in 2020 and to 78 percent in 2030.

Hydrogen Key to Solve Energy Independence

Hydrogen transportation will be most influential hydrogen technology, stimulating other hydrogen uses

Nowotny and Veziroglu 2011

(Janusz Nowotny, a professor with a Ph.D in solid state chemistry, at Institute of Physical Chemistry, Polish Academy of Sciences, and an award-winning researcher on solar hydrogen production, T. Nejat Veziroglu, Ph.D for Heat Transfer at University of London, Director of Clean Energy Research Institute, President of International Association for Hydrogen Energy, International Journal of Hydrogen Energy, Volume 36, Issue 20, October 2011)

The first and the most far-reaching effect of hydrogen technologies on civilization will be in transportation [1]. This will be accompanied by the emergence of new ancillary industries that involve hydrogen production, storage and utilization. While all these hydrogen technologies are important, the effect of hydrogen on the environment must first be considered in terms of its generation. 

Hydrogen reduces fossil fuel dependency

Fuel Cell Market No Date (researching company based on the development of fuel cells no date) http://www.fuelcellmarkets.com/fuel_cell_markets/5,1,1,663.html 
High Efficiency – Like generators and other engines, fuel cells are energy conversion devices – they convert stored energy within a fuel into usable energy. A fuel cell uses an electrochemical reaction to extract energy directly in the form of heat and electricity, both of which can be utilised at the point of generation. Internal combustion engines extract the stored energy via a controlled explosive reaction which is used to drive a dynamo which in turn is used to generate electricity. Because fuel cells convert the fuel to energy in one step with out the need for multiple steps, they are able to achieve much higher conversion efficiencies. For example, PEM & SOFC have electrical efficiencies up to 60% and MCFC can achieve combined electrical and thermal efficiencies of over 90% when used for CHP. Fuel Cell vehicles can be up to 2-3 times more efficient than current gasoline vehicles and can achieve the equivalant of 60-70 miles to the gallon. According to the National Academies of Science and the NHA's Energy Evolution Study, fuel cell vehicles can reduce light duty demand for gasoline to almost nothing by 2050 and reduce CO2 emissions by 80%. Reliability & Maintenance – The only moving parts in fuel cells are involved with water, heat and air management (pumps, blowers, compressors). When compared to internal combustion engines, there are considerably less moving parts and these require less maintenance (no oil changes every 150 hours). Less maintenance means less site visits or trips to the garage and reduced operating costs. Fuel cells can be monitored remotely and any problems dealt with quickly.
 Low Emissions – Using hydrogen, PEM fuel cells only emit water at the point of use. Even when using hydrocarbon fuels, fuel cells emit considerably less emissions than other combustion based technologies, this is for two reasons. Firstly their higher efficiency means they require less fuel to generate the same energy and secondly because there is no combustion, there are negligible NOx or SOx emissions and no particulate emissions.
 Very Low Noise and Vibrations – Few moving parts means all you will ever hear of a fuel cell is either a compressor, blower or pump (think of the fan in a desktop computer). This also means that the fuel cell doesn’t vibrate at any noticeable rate (an order of magnitude less than a combustion engine).
 Fuel Flexibility Fuel Flexibility – Different types of fuel cells can operate on a range of different fuels. PEM, Phosphoric Acid and Alkaline fuel cells require pure hydrogen (High Temperature PEM fuel cells require les pure hydrogen), Direct Methanol Fuel Cells require methanol and Solid Oxide & Molten Carbonate fuel cells can operate on a range of hydrocarbons (natural gas, propane, methane, syngas). Hydrogen can be produced via electrolysis or reforming of hydrocarbons.
 Distributed Generation & Combined Heat and Power – Fuel cells offer the ability to generate electricity and heat at the point of use. Traditional electrical infrastructure means that large amounts of electricity are generated at central locations where the resulting heat is not usually used effectively. A coal-fired power station can be as low as 30% efficient (effectively, for every 3 lumps of coal you put in, your only getting the energy from one of them) and most of the waste is lost via heat (cooling towers). There are also losses in transmission which range from 7% in the UK to 11% in the USA. This electricity is then used to generate heat in the home (electric boilers, heaters, hobs and kettles) which is extremely inefficient. By generating the electricity at the point of use the heat that is produced can by used to heat buildings from as small as houses to as large as skyscrapers. MCFC technology can also be used to generate fuel (hydrogen) as well as power, heat and cooling (quad-generation) to providing decentralised hydrogen production for fuelling hydrogen vehicles. In CHP applications fuel cell can achieve 80-90% efficiency. In doestic applications fuel cell can reduced overall energy demand by 30%.
Hydrogen Key to Solve Energy Independence

Hydrogen can completely replace oil

CASFHPU 04 (National Research Council,Committee on Alternatives and Strategies for Future Hydrogen Production and Use, National Academy of Engineering ,The Hydrogen Economy: Opportunities, Costs, Barriers, and R&D Needs, National Academy of Engineering (NAE) Board on Energy and Environmental Systems (BEES), 2004 (17)

If large quantities of hydrogen can be produced at competitive costs and without undue carbon release, the use of hydrogen would offer marked advantages in the competition with other secondary fuels. First, hydrogen is likely to burn more cleanly in combustion engines. Second, hydrogen is better matched to fuel cell use than competing fuels are; and the fuel cell could become the disruptive technology that will transform the energy system and enable hydrogen to displace petroleum and carbon-releasing fuel cycles. If cost-effective and durable fuel cell vehicles can be developed, they could prove attractive to manufacturers, marketers, and consumers insofar as they can achieve the following:
    Replace mechanical/hydraulic subsystems with electric energy delivered by wire, potentially improving efficiency and opening up the design envelope;
    Reduce manufacturing costs as manufacturers are able to use fewer vehicle platforms; and
    Enable the vehicle to offer mobile, high-power electricity, which could provide accessories and on-vehicle services more effectively than could alternatives. 

Hydrogen technology needs to be increasingly produced- will create chain reaction for hydrogen production

Nowotny and Veziroglu 2011

(Janusz Nowotny, a professor with a Ph.D in solid state chemistry, at Institute of Physical Chemistry, Polish Academy of Sciences, and an award-winning researcher on solar hydrogen production, T. Nejat Veziroglu, Ph.D for Heat Transfer at University of London, Director of Clean Energy Research Institute, President of International Association for Hydrogen Energy, International Journal of Hydrogen Energy, Volume 36, Issue 20, October 2011)

The steam reforming technology can be viewed as already entrenched. Therefore, there is an urgent need to increase the proportion of hydrogen produced from renewable sources. One should expect that this level of demand will fuel the research and development into alternative methods of hydrogen production. Likewise, increasing recognition of the environmental consequences of greenhouse gas emissions can be expected to drive the development of the production of hydrogen by using renewable energy sources.

*Hydrogen can remove CO2 emissions completely.
Edwards, Oxford University 2008

Professor Peter P. Edwards, Head of Inorganic Chemistry at the University of Oxford “Hydrogen and fuel cells: towards a sustainable energy future” http://bis.gov.uk/assets/foresight/docs/energy/hydrogen-and-fuel-cells-towards-a-sustainable-future.pdf 2008
The development of hydrogen-storage and fuel-cell technologies is set to play a central role is addressing growing concerns over carbon emissions and climate change as well as the future availability and security of energy supply. A recent study commissioned by the Department of Trade and Industry found that hydrogen energy offers the prospect of meeting key UK policy goals for a sustainable energy future (E4tech, Element Energy, Eoin Lees Energy 2004). Together, hydrogen and fuel cells have the capability of producing a green revolution in transportation by removing CO2 emissions completely. Across the full range of energy use, these technologies provide a major opportunity to shift our carbon-based global energy economy ultimately to a clean, renewable and sustainable economy based on hydrogen.
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Hydrogen is a non-polluting fuel.
Evenson 2006

Professor William E. Evenson, PhD. in physics and astronomy at Brigham Young University “The Potential for a Hydrogen Energy Economy” http://iupap.org/wg/energy/annex-1d.pdf#page=3 2006

So why turn to hydrogen? Hydrogen carries high energy per unit mass (one kg of hydrogen has approximately the energy content of one gallon of gasoline – about 2.7 kg), potentially facilitating energy portability. In addition, pure hydrogen is a non‐polluting fuel, producing only water vapor at its point of use, so that pollutants will not be dispersed throughout a hydrogen energy economy but will primarily be localized where hydrogen and other elements of the energy system are produced.
 Currently, two‐thirds of US oil consumption goes toward transportation energy needs, so the potential for hydrogen energy to affect US energy applications from economic and national security standpoints is driven primarily by the possibility of developing practical transportation solutions. Hydrogen‐powered vehicles will use a hydrogen fuel cell or hydrogen combustion engine. Hydrogen storage must be developed to be much more efficient, and vehicle power systems must be reduced seriously in cost before hydrogen can move into transportation in a significant way. Further challenges come in the areas of safety, distribution infrastructure (e.g. refueling stations), and environmental pollution control in production of hydrogen and other elements of a hydrogen energy system.

**Warming Extensions**

Warming Solvency

Hydrogen economy will end global dependence on oil and lower global warming effects

Rifkin 02

(Jeremy Rifkin is an environmental activist and an economist, the founder of the Beyond Beef Campaign, a campaign consisting of 6 groups, including Green Peace;  The Hydrogen Economy: The Creation of the Word-Wide Energy Web and the Redistribution of Power on Earth, Penguin Putnam Inc, 2002, pg 10) 

The switch to a hydrogen economy can end the world’s reliance on imported oil and can help diffuse the dangerous geopolitical game being played out between Muslim militants (in the Middle East and elsewhere) and Western powers.  Equally important, weaning the world away from a fossil-fuel energy regime will limit CO2 emissions to only twice their preindustrial level and mitigate the effects of global warming on the Earth’s already beleaguered biosphere. A decentralized, hydrogen-energy regime offers the hope, at least, of connecting the unconnected and empowering the powerless.  When that happens, we could entertain the very real possibility of “reglobalization”, this time from the bottom up, and with everyone participating in the process.   

Hydrogen will establish more sustainable green societies – new kinds of societies will develop

Rifkin 02

(Jeremy Rifkin is an environmental activist and an economist, the founder of the Beyond Beef Campaign, a campaign consisting of 6 groups, including Green Peace;  The Hydrogen Economy: The Creation of the Word-Wide Energy Web and the Redistribution of Power on Earth, Penguin Putnam Inc, 2002, pg 11) 

The fossil-fuel era brought with it new ways of organizing society, including industrial enterprise, nation-state governance, dense urban settlement, and a bourgeois lifestyle.  Because it is so different from the various forms of hydrocarbon energy, hydrogen will give rise to a wholly new type of energy infrastructure as well as to radically different economic institutions and new patterns of human settlement, just as coal and the steam engine and, later, oil and the internal combustion engine did in the past.  When every human being on Earth can be the producer of his or her energy, the very nature of commercial life radically changes.  Economic activity becomes far more widely diffused.  The disaggregation of commerce, in turn, allows for a disaggregation of human settlement.  The centralized of power and economies of scale that so characterized the fossil-fuel era inevitably led to a concentration of human population in mega-cities that used up vast amounts of energy and were ultimately unsustainable.  The creation of decentralized hydrogen energy webs connecting end users would make possible the establishment of human settlements that are more widely dispersed and more sustainable in relationship to local and regional environmental resources.
Changing the US to alternative energies will spur China to make more responsible choices about its economic energy base. 
Roberts, 2004 

(Paul Roberts, 2004, Winner of New York Public Library Helen Bernstein Book Award for Excellence in Journalism, published an in-depth article on peak oil for National Geographic June 2008, “The End of Oil,” pg 325-26)
Similarly, the United States would finally have the moral credibility to win promises of cooperation from India and China. As James MacKenzie, the former White House energy analyst who now works on climate issues for the Washington-based World Resources Institute, told me, Chinese climate researchers and policymakers know precisely what China must do to begin to deal with emissions but have thus far been able to use U.S. intransigence as an excuse for their own inaction. "Whenever you bring up the question of what the Chinese should be doing about climate, they just smile. They ask, 'Why should we in China listen to the United States and take all these steps to protect the climate, when the United States won't take the same steps itself?" With a nudge from the United States, argues Chris Flavin, the renewables optimist at World Watch Institute, China could move away from its "destiny" as a dirty coal energy economy. Indeed, given China's urgent air quality problems, a growing middle class that will demand environmental quality, and a strategic desire to become a high -tech economy, Flavin says, Beijing is essentially already under great domestic pressure to look beyond coal and is already turning toward alternatives - gas, which is in short supply, but also renewables, especially wind, a resource China has in abundance. Once China's growing expertise in technology and manufacturing and its cheap labor costs are factored in, Flavin says, it has the basis for a large-scale wind industry - something the right push from the West could set in motion. “As China moves forward” asks Flavin, "is it really likely to do something that no other country has ever done: run a modern, high-tech, postindustrial economy on a hundred-year-old energy source?” 
Warming Solvency

China is already looking into fuel cell technology.

Barry D. Solomon and Abhijit Banerjee 2006
Barry D. Solomon, Department of Social Sciences, Michigan Technological University, and Abhijit Banerjee, Center for Energy and Environmental Policy, University of Delaware, “A global survey of hydrogen energy research, development and policy” Energy Policy, Volume 34, Issue 11, July 2006. http://www.sciencedirect.com/science/article/pii/S0301421504002472
China has become one of the largest potential markets for hydrogen fuel cell use in the last few years, primarily for its transport sector. As of 2002 China held 25% of the world's 164 patents related to fuel cells (Anonymous, 2002). Fuel-cell development in China is largely motivated by the nation's need to reduce air pollution emissions from automobiles, busses, and gasoline-fueled bicycles and scooters, especially in time for the 2008 Summer Olympic Games in Beijing. Similar initiatives are being developed in Taiwan (Tso and Chang, 2003). Additional motivators include the need to reduce foreign oil imports and to cut greenhouse gas emissions.  Sales of electric bicycles and scooters in China have grown dramatically in the last 10 years, now totaling over 1 million a year. Demand growth has been facilitated by bans on gasoline-fueled bicycles and scooters in Beijing and Shanghai, among other large cities. Palcan Fuel Cells of Canada has a joint venture with Shanghai Mingliang Plastic Co. to manufacture up to 20,000 PEM fuel cell stacks each year, which Palcan claims will be sold well below the market price starting in 2005. The fuel cell scooters will be powered by a 2 kW fuel cell and be able to travel more than 60 miles on one hydrogen canister (Little, 2004). A Taiwan Fuel Cell Partnership has been created and is promoting fuel-cell scooters in the same time frame on the island (Tso and Chang, 2003). If this development program succeeds, applications in motor vehicles and busses will soon follow. The Dalian Institute of Chemical Physics, an affiliate of the Chinese Academy of Sciences which has been conducting fuel cell R&D for over 30 years, is investing $12 million US in 2002–04 toward the development of 75 and 150 kW PEM fuel cells that could be used in the larger vehicle market (Cropper, 2002a). In the meantime, China is using $32.4 million in funds from the GEF, United Nations Development Programme (UNDP) and the Chinese Government to purchase and pilot test six fuel-cell busses over 4 years in Shanghai and Beijing. While most of the hydrogen in these programs is expected to be derived from steam reforming of natural gas, a hog farm in South China may use methane gas to run its fuel-cell power unit at a site built by UTC Fuel Cells. In addition, the South-North Institute for Sustainable Development, a non-profit NGO based in Beijing, is working to promote renewable-energy-based hydrogen FCVs in Shanghai and elsewhere (Cropper, 2002a). 

China has a lead in clean energy tech while the US lags behind. 

Gary Thomas 6/8/12

Gary Thomas “China Leads in Clean Energy Technology Manufacturing Market” June 8, 2012 Solar Power International http://www.azocleantech.com/news.aspx?newsID=16789
A new World Wildlife Fund commissioned report finds that China has maintained its lead in manufacturing clean energy technology. The report was published in the Clean Economy, Living Planet, which was launched during the AWEA Windpower conference.  Roland Berger Strategy Consultants prepared the report along with De Lage Landen and Rabobank.  The report is based on the sales of wind turbines and solar panels and other clean energy technology products manufactured in 2011. Based on total sales value, China leads, with the US in second place and Germany in third. But in terms of size of economy, US lags behind other countries. In 2011, the worldwide sales increased to nearly €200 billion.  Policy uncertainty, under-investment and not making use of growth opportunities is affecting US ranking. The US manufacturing sales of total clean technology increased 28% from 2008-2010 and went down to 17% from 2010 to 2011. The production of solar PVs in the US has increased by 16% and it maintains a leading 61% share in bioethanol. In clean technology, Taiwan grew at 36% in 2010-11, followed by China, India, South Korea and the United States. The US lags behind China, Germany and Denmark in the market for wind technology.  The clean tech sector is forecast to be comparable with the oil and gas equipment market and is expected to be around €240 and €290 billion. 
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India is a global leader in hydrogen fuel cell tech. 

Barry D. Solomon and Abhijit Banerjee 2006
Barry D. Solomon, Department of Social Sciences, Michigan Technological University, and Abhijit Banerjee, Center for Energy and Environmental Policy, University of Delaware, “A global survey of hydrogen energy research, development and policy” Energy Policy, Volume 34, Issue 11, July 2006. http://www.sciencedirect.com/science/article/pii/S0301421504002472
India has been a leader in the field of renewable energy in the developing world with a full fledged Ministry of Non-Conventional Energy Sources (MNES) for over a decade and research experience going back more than two decades. The entry of hydrogen into the renewable energy scene in India has been fairly recent, however, and so far mostly limited to R&D and a few demonstration projects. Increasing interest in commercial uses of hydrogen for distributed generation and automotive fuel in the foreseeable future is likely given India's vast rural population where extension of the electricity grid is uneconomical, and the high dependence on expensive imported petroleum for automotive fuel.  The MNES, with an annual operating budget exceeding US $ 100 million, has been extensively supporting hydrogen and fuel-cell research at many of India's top universities and public research laboratories (MNES, 2003). Using such support, different types of fuel cells of varying capacities have been developed and operated by Bharat Heavy Electricals Ltd., the Tata Energy Research Institute, the Central Electrochemical Research Institute, the Indian Institute of Science, the Indian Institute of Technology, Chennai, the Indian Institute of Chemical Technology, among others (Cropper, 2002b). Researchers have also been successful in the biological production of hydrogen from organic effluents and a large-scale bioreactor of 12.5 m3 capacity is being developed in Chennai (ATIP, 1998). Efforts are also underway to utilize significant amounts of hydrogen produced as a by-product in many industries such as the chlor-alkali industry, which currently has no applications (TERI, 1999). 

We need to drastically change our energy sources to halt climate change, which includes slowing the influx of imported OPEC oil. 
Roberts, 2004 

(Paul Roberts, 2004, Winner of New York Public Library Helen Bernstein Book Award for Excellence in Journalism, published an in-depth article on peak oil for National Geographic June 2008, “The End of Oil,” pg 118)
Climate change is the latest and possibly greatest confirmation that our great mastery of energy maybe more accurately described as a series of accounting errors. Though cheap, plentiful fossil fuels have clearly been key to our industrial success and continued economic vitality, we are discovering that our rosy picture of energy as the Key to Prosperity has omitted a number of serious costs, from geopolitical instability and nil price volatility to, now, rising global temperatures due to centuries of carbon dioxide emissions. Just what climate change will end up costing us is unclear, but the early numbers hardly give cause for cheer. Estimates for the cumulative economic impact of rising sea levels, more frequent hurricanes and droughts, higher rates of infectious diseases, and other climate-related calamities range up to tens of trillions of dollars over the course of this century. Nor are the costs of halting climate change any less frightening. Because go percent of man-made CO​​​​2 comes from the burning of gas, oil, and especially coal, and because gas, oil, and coal provide more than 85 percent of the world's energy, we cannot "fix" our climate problem without making substantial changes to our energy economy - changes that go beyond privatizing OPEC or finding ways to drill through the Siberian ice. According to one analysis, making all the changes to our energy economy that would be necessary to slow CO2 emissions could cost the United States alone a full percentage point of its GNP every year for the next century. As a consequence, Russia is not the only country to voice serious misgivings about climate policy, or to question whether the climate change is even worth stopping. 

Warming Solvency

The car industry is key to the spread of hydrogen fuel support
Sperling and Gordon 2009 

(Daniel Sperling is an expert on transportation technology, environmental impacts by transportation, the energy needs of transportation, and policies of transportation. He is a professor of Civil Engineering and Environmental Science and Policy and the founding director of the Institute of Transporation Studies at Unviversity of CA and the director of the UC Davies Energy Efficiency Center.  Deborah Gordon is a biologist at Stanford University.  Two Billion Cars.  Oxford: Oxford University Press, 2009.  Pg. 107)

At the moment, though, hydrogen’s prospects are precarious.  Beyond a few car companies and a scattering of entrepreneurs, academics, and environmental advocates, support for hydrogen remains narrow.  The automotive industry is key.  Wedded to gasoline combustion engines, it has never embraced an alternative fuel or alternative propulsion technology before.  If at least a few automakers remain enthralled with fuel cells and continue committing large resources to commercializing fuel cells, success is more likely.  But their perseverance is limited.  Other public and private actors will have to join in to commercialize hydrogen.  

A hydrogen economy will stop warming and eliminate world poverty

Rifkin 02 (Jeremy Rifkin Advisor of the EU, Author of "The Hydrogen Economy: The Creation of the World Wide Energy Web and the Redistribution of Power on Earth" A Hydrogen EconomyThe Power to Change the World September 2, 2002 in the Los Angeles Times) http://articles.latimes.com/2002/sep/02/opinion/oe-rifkin2 

The hydrogen economy would make possible a vast redistribution of power. Today's centralized, top-down flow of energy, controlled by global oil companies and utilities, would become obsolete. In the new era, every human being could become the producer as well as the consumer of his or her own energy--so-called "distributed generation."
 When millions of users connect their fuel cells by hooking into existing power grids, using the same design principles and smart technologies that made possible the Web, they can begin to share energy peer-to-peer--creating a new, decentralized form of energy use.
 In the hydrogen fuel cell era, even the automobile itself would be a "power station on wheels" with a generating capacity of 20 kilowatts. Since the average car is parked most of the time, it could be plugged in, during nonuse hours, to the home, office or the main interactive electricity network, providing premium electricity back to the grid.
 When the end users also become the producers of their energy, the only role remaining for existing power plants is to become "virtual power plants" that can manufacture and market fuel cells, bundle energy services and coordinate the flow of energy over the existing power grids.
 Hydrogen would dramatically cut down on carbon dioxide emissions and mitigate the effects of global warming. And because hydrogen is so plentiful and exists everywhere, every human being, once we all become masters of the technology, could be "empowered," resulting in the first truly democratic energy regime in history.
 Nowhere would hydrogen energy be more important than in the developing world.
 Incredibly, 65% of the human population has never made a single telephone call, and one-third has no access to electricity or any other form of commercial energy.
 Lack of access to energy, especially electricity, is a key factor in perpetuating poverty around the world.
 Conversely, access to energy means more economic opportunity. In South Africa, for example, for every 100 households electrified, 10 to 20 new businesses are created.
 Electricity frees human labor from day-to-day survival tasks. In resource-poor countries, simply finding enough firewood or dung to warm a house or cook meals can take hours out of each day.
 Electricity provides power to run farm equipment, operate small factories and craft shops and light homes, schools and businesses.
 As the price of hydrogen fuel cells and accompanying appliances plummets with new innovations and economies of scale, cells will become more available, as was the case with transistor radios, computers and cellular phones. The goal ought to be to provide stationary fuel cells for every neighborhood and village in the developing world.
 The road to global security lies in lessening our dependence on Middle East oil and making sure that all people on Earth have access to the energy they need to sustain life. The hydrogen economy is a promissory note for a safer world.

Warming Solvency

Hydrogen needs to be continually pushed for in order for success against global warming
Sperling and Gordon 2009 

(Daniel Sperling is an expert on transportation technology, environmental impacts by transportation, the energy needs of transportation, and policies of transportation. He is a professor of Civil Engineering and Environmental Science and Policy and the founding director of the Institute of Transporation Studies at Unviversity of CA and the director of the UC Davies Energy Efficiency Center.  Deborah Gordon is a biologist at Stanford University.  Two Billion Cars.  Oxford: Oxford University Press, 2009.  Pg. 107)

The real reason that the hydrogen dream hasn’t materialized is twofold: politicians and the media have short attention spans and seem unable to embrace both short- and long-term strategies.  And industry and consumers similarly are out of touch with far-off markets.  Long-term strategies too often fall off the table.  Hydrogen is a long-term strategy.  It won’t have a significant impact on energy use and greenhouse gases until at least 2025, and only if garners sustained policy support.  But is that a reason to drop the ball? An energy strategy must have both short- and long-term components --- and hydrogen should be a part of any long-term strategy.  
Climate recovery requires new cheap solutions

Morey et al 2011

(Jessica Morey is a former project director for Clean Energy Group and current program director of Clean Energy States Alliance and has a degree of engineering from Dartmouth College; Lewis Milton is the founder and president of the CEG and CESA; Lindsay Madeira, Valerie Stori are writers for the Clean Energy Group; “Moving Climate Innovation into the 21st Century: Emerging Lessons from Other Sectors and Options for a New Climate Innovation Initiative”, May 2011, http://www.environmentportal.in/files/file/CEG-DFID-Moving-Climate-Innovation-Report-May-2011-final.pdf,  pg 2, DOA: 6-24-12)

Climate recovery will require new, much cheaper technologies that serve the needs of the poor.   A solid scientific consensus predicts that billions of people, particularly the world’s poorest, face threats of flooding, severe storms, drought and shortages of potable water, food insecurity, and increased risks of disease as a result of climate change.  Addressing the impacts of climate change and reducing future climate risks will require new technological solutions for adaptation and mitigation. Adaptation needs span the whole range of sectors from agriculture to infrastructure, water resource management to public health, many of which require cheaper technology solutions. Mitigation technologies that reduce greenhouse gas emission in developing countries will also be crucial as emerging economies grow rapidly in the coming decades. These include low-carbon electricity and transport technologies as well as farming and waste management practices. Specifically, many poor countries aim to scale energy access in the near term. Unfortunately today’s technologies are not sufficient to meet these growing energy needs while reducing emissions as required.

Hydrogen can substitute gasoline and diesel and curb CO2 emissions– has same density as gas

Stolten and Gruben 2010

 (Prof. Dr. Detlef Stolten, a researcher in Chemistry with a PhD in Physical Chemistry from the Technical University of Berlin and is Head of the Electrochemistry Laboratory of Paul Scherrer Institute; Thomas Gruben, associate of Juelich Research Center, “The Potential Role of Hydrogen and Fuel Cells”, https://juwel.fz-juelich.de:8443/dspace/bitstream/2128/4583/1/78_10.pdf,  pg. 62-63, DOA: 6-23-12)

The primary use of hydrogen ought to be in fuel cell vehicles for sake of efficiency and higher revenues for transportation fuels than for heating fuels. First of all, hydrogen vehicles are already at a highly developed level, delivering driving properties like existing vehicles with internal combustion engines, except for price and longevity which are subject to further development until the envisaged market introduction in 2015. Hydrogen fits well into the semi-centralized distribution of existing liquid fuels at gas stations. It poses new challenges to the distribution from its source to the gas stations. For the time being, the following options exist: hydrogen supply via pipelines, on-site natural gas reforming, on-site water electrolysis and – for the market introduction phase – supply of liquid hydrogen.

Warming Solvency

Climate stabilization requires cheap and greenhouse gas-reducing technology

Morey et al 2011

(Jessica Morey is a former project director for Clean Energy Group and current program director of Clean Energy States Alliance and has a degree of engineering from Dartmouth College; Lewis Milton is the founder and president of the CEG and CESA; Lindsay Madeira, Valerie Stori are writers for the Clean Energy Group; “Moving Climate Innovation into the 21st Century: Emerging Lessons from Other Sectors and Options for a New Climate Innovation Initiative”, May 2011, http://www.environmentportal.in/files/file/CEG-DFID-Moving-Climate-Innovation-Report-May-2011-final.pdf,  pg 2, DOA: 6-24-12)

Climate recovery will require new, much cheaper technologies that serve the needs of the poor.   A solid scientific consensus predicts that billions of people, particularly the world’s poorest, face threats of flooding, severe storms, drought and shortages of potable water, food insecurity, and increased risks of disease as a result of climate change.  Addressing the impacts of climate change and reducing future climate risks will require new technological solutions for adaptation and mitigation. Adaptation needs span the whole range of sectors from agriculture to infrastructure, water resource management to public health, many of which require cheaper technology solutions. Mitigation technologies that reduce greenhouse gas emission in developing countries will also be crucial as emerging economies grow rapidly in the coming decades. These include low-carbon electricity and transport technologies as well as farming and waste management practices. Specifically, many poor countries aim to scale energy access in the near term. Unfortunately today’s technologies are not sufficient to meet these growing energy needs while reducing emissions as required.

Clean energy hydrogen will improve energy security, only natural gas could hurt it

CASFHPU 04 (National Research Council,Committee on Alternatives and Strategies for Future Hydrogen Production and Use, National Academy of Engineering ,"The Hydrogen Economy: Opportunities, Costs, Barriers, and R&D Needs, National Academy of Engineering (NAE) Board on Energy and Environmental Systems (BEES), 2004 (48)

A second important goal of the hydrogen program is to improve energy security by substituting secure domestic resources for imported energy resources, particularly those that may be traded in unstable international markets. In motor vehicles, the use of hydrogen reduces the use of gasoline and therefore could reduce the imports of crude oil or petroleum products. However, if natural gas is the feedstock used to produce hydrogen, this substitution will increase the importation of natural gas, a commodity that may be subject to international market instability just as in the petroleum markets. On the other hand, if coal, biomass, wind, or solar energy are used to produce hydrogen, energy security could be improved. The committee developed estimates of the amount of natural gas that would be needed for technologies using natural gas to produce hydrogen; those data are presented in Chapter 6.

Warming Solvency
Hydrogen tech will invigorate solar energy

Casey 5/12(Tina Casey Staff, Writer, TPM, Brookhaven National Lab Solves Hydrogen Fuel Puzzle With Nanotech) http://idealab.talkingpointsmemo.com/2012/05/brookhaven-national-lab-solves-hydrogen-fuel-puzzle-with-nanotech.php 

Until now, the manufacture of hydrogen gas has faced a huge and somewhat ironic obstacle: Though hydrogen gas is produced from a chemical reaction in plain water, one of the cheapest and most abundant substances imaginable, the most efficient catalyst for generating that reaction is platinum - which currently weighs in at a hefty $50,000 per kilogram price tag, and rising.In contrast, nickel costs only $20 per kilogram. Molybdenum, a silvery gray metal, costs $32.If successfully commercialized, the new catalyst could have a powerful impact on the price of hydrogen, leading the way to a new generation of emission-free hydrogen-fueled vehicles as well as hydrogen fuel cells for many other uses.
 Drawing more juice out of nickel and molybdenum was a complex project that Brookhaven describes as “Goldilocks chemistry:”
    “For a catalyst to facilitate an efficient reaction, it must combine high durability, high catalytic activity, and high surface area. The strength of an element’s bond to hydrogen determines its reaction level - too weak, and there’s no activity; too strong, and the initial activity poisons the catalyst.” 
 By itself, nickel is not nearly as efficient a catalyst as platinum. To get to that “just right” point, the team tried infusing a nickel-molybdenum combination with nitrogen.The nitrogen expanded the metals into two-dimensional, lattice-like forms, resulting in nanosheets of nickel-molybdenum-nitride.
 The 2-D nanosheets provide far more surface area for the reaction, boosting the new catalyst’s performance beyond the team’s expectations.
 Though developing the new catalyst was complicated, according to Brookhaven, the production of the nanosheets is a simple process that could easily be ramped up to a commercial level and used for the bulk manufacture of hydrogen.
 Similar research is also being conducted at a more modest end of the spectrum by Daniel Nocera of Harvard University (formerly of MIT). Nocera has also been deploying a nickel-molybdenum compound  combined with another relatively cheap material, zinc, to create a low cost catalyst for producing hydrogen gas.
 Nocera’s signature  device, which he calls an “artificial leaf,” is designed as a cheap source of clean, renewable energy for households in the developing world.
 It consists of the catalyst and a pocket-sized solar cell that can be dropped in a jar of water placed in the sun. The solar cell provides electricity to power the reaction and produce hydrogen, which can be stored for use at night.

Hydrogen produced from renewable energy has 0 emission
Nowotny and Veziroglu 2011

(Janusz Nowotny, a professor with a Ph.D in solid state chemistry, at Institute of Physical Chemistry, Polish Academy of Sciences, and an award-winning researcher on solar hydrogen production, T. Nejat Veziroglu, Ph.D for Heat Transfer at University of London, Director of Clean Energy Research Institute, President of International Association for Hydrogen Energy, International Journal of Hydrogen Energy, Volume 36, Issue 20, October 2011)

However, the introduction of hydrogen as fuel will have a beneficial effect on the environment only, if hydrogen is 

generated using renewable energy. The hydrogen fuel available on the market at present is mainly generated using steam reforming of natural gas. Its generation leads to the emission of greenhouse gases at the same level as in the combustion of fossil fuels. On the other hand, hydrogen obtained from renewable energy, such as solar-hydrogen, is environmentally friendly, because its generation and combustion do not lead to carbon emission. The effect of hydrogen generation and utilization on carbon emission, compared with the emission level by using fossil fuels, is shown schematically in Fig. 5. As seen, the implementation of hydrogen economy involves several stages. Consequently, the introduction of hydrogen economy must be accompanied by the development of hydrogen generation technologies, which are environmentally friendly.

Warming Solvency

Hydrogen can substitute gasoline and diesel and curb CO2 emissions– has same density as gas

Stolten and Gruben 2010

 (Prof. Dr. Detlef Stolten, a researcher in Chemistry with a PhD in Physical Chemistry from the Technical University of Berlin and is Head of the Electrochemistry Laboratory of Paul Scherrer Institute; Thomas Gruben, associate of Juelich Research Center, “The Potential Role of Hydrogen and Fuel Cells”, https://juwel.fz-juelich.de:8443/dspace/bitstream/2128/4583/1/78_10.pdf,  pg. 60, DOA: 6-23-12)

Hydrogen technology comes in in four out of six of the sectors depicted in Figure 3. Via electrolysis of renewable energy and hydrogen storage, hydrogen technology bears a great potential to compensate for the fluctuation of renewable energy. If mass storage is required it can be stored in geologic saline formations. Compressed air storage delivers a physical storage density of 10 MJ/m3 at 100 bars. Hydrogen on the contrary delivers a chemical storage density of 1014 MJ/m3 at the same pressure, real gas properties considered. The physical compression energy is just about 1% and needs not be considered. Fuel cells contribute to energy efficiency and conservation. For passenger cars and urban buses hydrogen is a clean fuel for fuel cells with a reasonable storage density that can substitute gasoline and diesel in mass markets, providing a fuel switch. Finally in CO2 capture and storage, hydrogen also plays a role when pre-combustion capture in IGCC power plants is applied. In summary, hydrogen plays a crucial role in four out of the six important contributing sectors to cut down CO2 emissions.

10% hydrogen would save 20million tons a year of pollution 

CASFHPU 04 (National Research Council,Committee on Alternatives and Strategies for Future Hydrogen Production and Use, National Academy of Engineering ,"The Hydrogen Economy: Opportunities, Costs, Barriers, and R&D Needs, National Academy of Engineering (NAE) Board on Energy and Environmental Systems (BEES), 2004 (31)

Fuel cells offer the potential for very efficient, clean, and quiet distributed power generation. Because the power generation process in fuel cell systems is electrochemical, no emissions from combustion are produced from the power generation itself. These benefits have led to significant federal R&D funding over the past 25 years. Nevertheless, fuel cells are currently more than four times more expensive to install than ICE generators and more than twice as expensive to install as microturbine generators, with which they are frequently compared. The high capital costs of fuel cell systems that have been sold or demonstrated to date have been a major barrier for penetration into the DG market. There are four different fuel cell systems, characterized by their electrolytes, that are potentially suitable for stationary power (Lipman and Sperling, 2003; Shipley and Elliot, 2003). Table 3-3 provides current performance parameters for the various fuel cell types; Table 3-4 presents parameters projected for 2020. The Energy Information Administration (EIA, 2003) estimates that electricity generation will increase by 2 percent per year to meet increased electrical demands. In 2020, 1.5 trillion kWh of additional electricity-generation capacity will be needed. If 10 percent of the added generation (150 billion kWh) were from hydrogen, it would require 10 million tons of hydrogen, and 20 million tons per year of CO2 emissions might be avoided, assuming that H2 is produced from sources other than coal or natural gas or, if other fossil fuels are used, that the CO2 is sequestered (DOE, 2003a). Of course, existing DG technologies such as microturbines will continue to improve both economically and in terms of achieving higher efficiency; thus, competing technologies are a continual moving target.
Hydrogen will stop warming by 2050

CASFHPU 04 (National Research Council,Committee on Alternatives and Strategies for Future Hydrogen Production and Use, National Academy of Engineering ,"The Hydrogen Economy: Opportunities, Costs, Barriers, and R&D Needs, National Academy of Engineering (NAE) Board on Energy and Environmental Systems (BEES), 2004 (66)

Distributed generation of hydrogen by electrolysis using photovoltaics or wind turbines when they were available, and using grid-supplied electricity when the wind turbines or photovoltaics were not supplying electricity, could further reduce CO2 emissions by a moderate amount (on the order of 100 million to 150 million metric tons per year by 2045). The reductions in CO2 emissions from the possible future technologies could be somewhat greater than those obtainable using the current technologies, but the differences between the two are not great. However, distributed electrolysis using electricity exclusively from wind turbines could bring CO2 emissions down to zero by 2050 if it were possible to generate all of the hydrogen by this means. The committee shows this particular technology for the possible future state of technology development and shows wind turbines combined with grid-supplied electricity for the current state of development.7
Warming Solvency

Hydrogen will help the environment with less emission and more water

CASFHPU 04 (National Research Council,Committee on Alternatives and Strategies for Future Hydrogen Production and Use, National Academy of Engineering ,"The Hydrogen Economy: Opportunities, Costs, Barriers, and R&D Needs, National Academy of Engineering (NAE) Board on Energy and Environmental Systems (BEES), 2004 (112)

End use of hydrogen in fuel-cell-powered vehicles will result in a much different mix of types of emissions compared with those from today’s gasoline vehicles, and also a much different profile of where in the life cycle (i.e., at resource extraction, production, distribution, and/or end use) the emissions will occur. Today’s gasoline or diesel-powered car is a major source of criteria pollutant emissions in the United States, whereas the hydrogen-powered fuel cell vehicle will not emit any criteria pollutants. The only significant emission will be water in the form of vapor or liquid. Small amounts of hydrogen and nitrogen dioxide may be emitted from combusting the tail gas that passes through the fuel cell unreacted. The widespread use of hydrogen-powered fuel cell vehicles will have a positive impact on air quality in many urban areas of the United States, where cars currently are responsible for large amounts of emissions. However, as noted above, it is during the production phase of the fuel cycle of hydrogen that the potential for the emission of criteria pollutants or greenhouse gas emissions exists. In addition to regulated environmental toxicants, the requirements of a hydrogen energy system with respect to resources such as water and land should be considered. In all of the production processes mentioned in this report, water is used as a source for at least a portion of the hydrogen production—one-third by mass of the hydrogen from biomass gasification comes from water.6 In the hydrocarbon and coal-based processes, a significant portion of the hydrogen comes from water used in the water-gas-shift reaction. In the electrolytic processes, water is split using electricity. In the nuclear processes, water is split using high temperatures. Water is also used as a coolant in many of the processes, and large amounts are needed to grow biomass efficiently. The fuel cell, however, produces water from hydrogen and oxygen. The net balance and also the location of water needs were not reviewed by this committee.

Hydrogen can provide clean safe energy for vehicles- provides zero emissions of pollutants

Grasman 2010

 (Scott E. Grasman, Ph.D from the Univesity of Michigan, a professor for engineering management and systems engineering in Missouri S&T, “Hydrogen Safety”, Des Plaines: American Society of Safety Engineers, 2010, pg. 1)

Hydrogen has the potential to provide clean and secure energy. It can be used to power internal combustion engines or fuel cells. Although hydrogen has long been used in various industrial processes, some myths persist that it is an intrinsically dangerous fuel. This article discusses hydrogen's unique properties and outlines some guidelines for its safe use in many applications.  Hydrogen provides a unique opportunity to reliably generate power with zero on-site emissions of pollutants or greenhouse gases. While winds do not always blow and the sun is not available at night, energy from hydrogen is accessible on demand. Hydrogen is an energy storage medium; since it does not exist in its elemental state on earth, it must be manufactured (potentially with renewable sources) (Goswami, Mirabal, Goen, et al., 2003) and that takes energy.

Hydrogen cars will reduce the U.S.’s use of oil by 1.8 billion barrels. 

Paul Thompson, 2009
Thompson, Paul. Evening Standard [London (UK)] 16 Sep 2009 “Obama's greener cars 'will reduce CO2 by 1 bn tons”

PRESIDENT Barack Obama signaled the end of gas guzzling cars in America with a carrot and stick approach.  Tough new rules for the car industry are aimed at making the US more environmentally friendly by 2016.  Mr Obama said his changes will add about Pounds 600 to the cost of a new car.  But he said drivers will save more than Pounds 2,000 over the life of their car in fuel bills.  All cars and light lorries will have to meet a fuel efficiency target of 35.5 miles per gallon within the next seven years. Carmakers have been told to improve mileage rates from 2012 through existing technology or alternatives, such as hybrid cars powered by hydrogen.  As a result of the new targets White House officials said America will save 1.8 billion barrels of oil from 2012 to 2016.  Carbon dioxide emissions from exhausts will be reduced by a billion tons over the same period.  Speaking yesterday to car workers at a General Motors plant in Ohio, Mr Obama said the new fuel rules were the way forward. "For too long our auto companies faced uncertain and conflicting fuel economy standards, he said.  "That made it difficult for you to plan down the road. That's why we are launching, for the first time in history, a new national standard aimed at both increasing gas mileage and decreasing greenhouse gas pollution for all new cars and trucks sold in America.  "This action will give our auto companies some long-overdue clarity, stability and predictability."  The fuel rules will apply to vehicles imported from Germany and Japan as well as American cars. 

Warming Solvency

Hydrogen fuels impact climate change less - Hydrogen is only long-term fueling option to reduce emissions to near zero
Brown 08
(Elizabeth Brown is a specialist in energy efficiency and renewable energy policy issues in electric and transportation  in National Renewable Energy Laboratory focusing on alternative fuel infrastructure development and worked at the American Council for an Energy Efficient Economy; “Transportation Sector Market Transition: Using History and Geography to Envision Possible Hydrogen Infrastructure Development and Inform Public Policy”, August 2008, http://www.nrel.gov/analysis/pdfs/43497.pdf, DOA:6-25-12)
Catalyzing behavioral changes, especially those with high costs based on environmental dangers, can be challenging when the impact is not direct and rapid (e.g., as with MTBE). However, the push to migrate to cleaner burning and locally created fuels is clear. The 2005 Yale Environmental Survey found that 92 percent of Americans feel that dependence on imported oil is a serious problem (Yale School of Forestry and Environmental Studies 2005). Another pressure to reduce petroleum-based transportation fuels is an increasing focus on air quality impacts both locally (e.g., particulate-related health impacts) and globally (e.g., contributions to climate change). In terms of hydrogen-fueled vehicles, multiple studies have shown that increased use leads to reduced emissions of both local and global pollutants (Colella et al. 2005). Hydrogen fuels produced with less impact than fossil fuel development will lead to less contribution to climate change. As in reaching the goal of national security, facilitating the transition to a hydrogen economy economically will require a transition in steps from technologies that reduce climate change impacts slowly to those that offset impacts quickly. In reality, aside from abstaining from transportation, hydrogen is the only long-term fueling option that has the potential to reduce fossil fuel emissions from the U.S. transportation sector to near zero, but the initial transition will focus more on reduction rather than eradication for economic reasons.  
AT: Warming is Natural
Natural changes in the climate do not exclude the possibility for human-caused changes. 
Wright 2010
James Wight, PhD from Columbia University, Assistant Professor Rutgers University, Department of Earth and Planetary Sciences “What does past climate change tell us about global warming?” 20 August 2010 http://www.skepticalscience.com/climate-change-little-ice-age-medieval-warm-period.htm
A common skeptic argument is that climate has changed naturally in the past, long before SUVs and coal-fired power plants, so therefore humans cannot be causing global warming now. Interestingly, the peer-reviewed research into past climate change comes to the opposite conclusion. To understand this, first you have to ask why climate has changed in the past. It doesn't happen by magic. Climate changes when it’s forced to change. When our planet suffers an energy imbalance and gains or loses heat, global temperature changes.  There are a number of different forces which can influence the Earth’s climate. When the sun gets brighter, the planet receives more energy and warms. When volcanoes erupt, they emit particles into the atmosphere which reflect sunlight, and the planet cools. When there are more greenhouse gases in the atmosphere, the planet warms. These effects are referred to as external forcings because by changing the planet's energy balance, they force climate to change.  It is obviously true that past climate change was caused by natural forcings. However, to argue that this means we can’t cause climate change is like arguing that humans can’t start bushfires because in the past they’ve happened naturally. Greenhouse gas increases have caused climate change many times in Earth’s history, and we are now adding greenhouse gases to the atmosphere at an increasingly rapid rate. 

AT: Climate Change Caused by Solar Activity

The sun’s heating doesn’t correlate with warming. Their evidence cherry picks data. 
John Cook 2011
John Cook, “Solar activity & climate: is the sun causing global warming?” 29 September 2011 http://www.skepticalscience.com/solar-activity-sunspots-global-warming.htm 

Over the last 30 years of global warming, the sun has shown a slight cooling trend. Sun and climate are going in opposite directions. This has led a number of scientists independently concluding that the sun cannot be the cause of recent global warming.  One of the most common and persistent climate myths is that the sun is the cause. This argument is made by cherry picking the data - showing past periods when sun and climate move together but ignoring the last few decades when the two diverge. 

Warming Real/Anthropogenic

Global warming exists and is anthropogenic - We need to act

Bradley 2010
(Raymond S. Bradley is a member of the Climate System Research Center, Department of Geosciences, University of Massachusetts; “Where do we stand on global warming?”, http://revistes.iec.cat/index.php/CtS/article/viewFile/54465/54662, pg 48, DOA: 6-24-12)

In summary, global warming is real and is driven by anthropogenic activities, involving fossil fuel combustion and deforestation. Short­term weather anomalies may occur, but these have no significance in terms of the long­term warming trend, which continues. Public perceptions of global warming have been influenced by this misunderstanding, and fueled by media exaggerations of a few inconsequential errors in the IPCC reports, and misinterpreted e­mail communications between scientists. Meanwhile, global warming continues apace, with temperatures in the last 12 months reaching record­breaking levels. Model simulations of future climate, under a range of plausible economic and environmental scenarios, all point to an acceleration of the warming trend, with all of its environmental consequences, unless the relentless rise in greenhouse gas levels can be curtailed. Scientists have a responsibility to clearly communicate this information to the general public and to government officials so that policies may be adopted to address the negative consequences of anthropogenic climate changes.

Natural changes in the climate do not exclude the possibility for human-caused changes. 
Wright 2010
James Wight, PhD from Columbia University, Assistant Professor Rutgers University, Department of Earth and Planetary Sciences “What does past climate change tell us about global warming?” 20 August 2010 http://www.skepticalscience.com/climate-change-little-ice-age-medieval-warm-period.htm
A common skeptic argument is that climate has changed naturally in the past, long before SUVs and coal-fired power plants, so therefore humans cannot be causing global warming now. Interestingly, the peer-reviewed research into past climate change comes to the opposite conclusion. To understand this, first you have to ask why climate has changed in the past. It doesn't happen by magic. Climate changes when it’s forced to change. When our planet suffers an energy imbalance and gains or loses heat, global temperature changes.  There are a number of different forces which can influence the Earth’s climate. When the sun gets brighter, the planet receives more energy and warms. When volcanoes erupt, they emit particles into the atmosphere which reflect sunlight, and the planet cools. When there are more greenhouse gases in the atmosphere, the planet warms. These effects are referred to as external forcings because by changing the planet's energy balance, they force climate to change.  It is obviously true that past climate change was caused by natural forcings. However, to argue that this means we can’t cause climate change is like arguing that humans can’t start bushfires because in the past they’ve happened naturally. Greenhouse gas increases have caused climate change many times in Earth’s history, and we are now adding greenhouse gases to the atmosphere at an increasingly rapid rate. 

The sun’s heating doesn’t correlate with warming. Their evidence cherry picks data. 
John Cook 2011
John Cook, “Solar activity & climate: is the sun causing global warming?” 29 September 2011 http://www.skepticalscience.com/solar-activity-sunspots-global-warming.htm 

Over the last 30 years of global warming, the sun has shown a slight cooling trend. Sun and climate are going in opposite directions. This has led a number of scientists independently concluding that the sun cannot be the cause of recent global warming.  One of the most common and persistent climate myths is that the sun is the cause. This argument is made by cherry picking the data - showing past periods when sun and climate move together but ignoring the last few decades when the two diverge. 

Warming Impacts

Climate change would devastate our planet in a matter of years. 

Roberts, 2004 

(Paul Roberts, 2004, Winner of New York Public Library Helen Bernstein Book Award for Excellence in Journalism, published an in-depth article on peak oil for National Geographic June 2008, “The End of Oil,” pg 120)
Yet these changes, research suggests, give only the palest intimation of what is to come. Although the precise impact and timetable of climate change are still under debate, most climate researchers, including the respected United Nations Intergovernmental Panel on Climate Change (IPCC), contend that unless CO2 emissions can be dramatically lowered in the next several decades, global temperatures will climb by as much as seven degrees Fahrenheit by 2050 and by as much as ten degrees by 2100. At these temperatures, we could expect a kind of Endless Summer, in which icecaps melt away completely, seas rise by twenty inches (and keep rising for centuries), island nations drown, entire tropical landmasses turn into deserts, species go extinct, and storms become more frequent and deadlier. Much of what we call normal life would change. In the temperate zones, such the United States and much of Europe, prairies and farmlands would quickly become barren dustbowls. Forest fires would be more frequent and fat more devastating. Summers would scorch, whereas winters would be much wetter. Wildlife populations would shift. Colder-weather birds and animals would migrate away or die off. Insects, bacteria, and viruses now confined to the tropics would move in, bringing a host of diseases not seen in temperate climes. According to a study by Belgian and mom researchers, a five-degree (Fahrenheit) increase in temperature could give rise to eighty million new cases of malaria a year and allow the disease to spread to Australia, the United States, and Southern Europe. Cost estimates for such calamities are speculative at this point, but even the conservative figures are stunning. One study by British Energy found that a temperate increase of around four degrees Fahrenheit could lead to agricultural losses from crop failure, soil erosion, desertification, and flooding in excess of $265 billion per year worldwide. Potential climatic impact on drinking water supplies-ranging from the silting up of rivers and reservoirs to salt-water intrusion into drinking wells as the sea level rises -could exceed $300 billion a year. Human health costs would also climb. The spread of disease would drive up medical costs. More frequent heat waves, like the kind that killed thousands in Europe in 2003, would cause an even greater number of deaths. In one scenario that assumes nineteen-inch rise in sea level, a 25 percent increase in hurricane activity, and a 10 percent increase in winter rain and snow, many nations would suffer a massive jump in mortality rates and billions of dollars in lost earning power. Worse, climate change is not an equal-opportunity disaster. Whereas the northern, and richer, countries might suffer relatively minor detriment or might even benefit in certain ways from global warming, the severest effects - rising sea levels, floods, and crop failures will be felt disproportionately in Africa, in parts of Asia, and among some of the tiny island nations. These places are already battling drought, disease, and civil unrest and are far too poor to have even a hope of protecting themselves from a new onslaught. Famine is a critical concern. According to an Oxford University study, even a half-degree change in temperature will alter the monsoon patterns that now provide much of Asia with critical rainfall and will as a consequence reduce crop yields and displace tens of millions. With even a small temperature change, more than twenty-six million Bangladeshis would become refugees. As many as twelve million people would flee Egypt, while more than twenty million Indians would be forced to migrate. As Rajendra Pachauri, chairman of the IPCC, told a reporter last year, for many of these countries, climate change “will represent the last straw on the camel’s back.”

Heat waves from global warming intensify disease lethality and frequency

NRDC 2011

(National Resources Defense Council, “Climate and Your Health: Addressing the Most Serious Health Effects of Climate Change”, http://www.nrdc.org/health/files/climatehealthfacts.pdf, DOA: 6-22-12)

Heat Waves Increase Death and Illness: The frequency, intensity, and duration of heat waves in the United States are projected to increase substantially because of climate change. As temperatures increase, so do the number of deaths and illnesses occurring from heat stress, heatstroke, cardiovascular disease, and kidney disease. Heat waves cause the most harm among the elderly, young children, and in economically disadvantaged communities. City dwellers are also at risk because of elevated temperatures from the “urban heat island effect.” Air Pollution Contributes to More Smog and Respiratory Illness: Approximately 158 million Americans live in counties where air pollution exceeds national health-based standards. Rising temperatures increase ozone smog formation in many areas. Increasing levels of smog are associated with increased hospital admission rates and death for people with respiratory diseases such as asthma, and worsens the health of people suffering from cardiac or pulmonary disease.

Warming Impacts

Rising temperatures intensify allergies and insect-borne infections

NRDC 2011

(National Resources Defense Council, “Climate and Your Health: Addressing the Most Serious Health Effects of Climate Change”, http://www.nrdc.org/health/files/climatehealthfacts.pdf, DOA: 6-22-12)

Pollen Allergies Proliferate: Higher temperatures in the United States have been linked to longer allergenic ragweed pollen seasons.  Today’s increased levels of carbon dioxide can cause ragweed to produce twice as much pollen; by 2075, that could be four times as much. With increased airborne pollen, those who suffer from seasonal allergies could experience worsening symptoms, including hayfever and asthma. This could be unbearable for the 23 million children and adults with asthma in the United States and would compound today’s $32 billion price tag for allergies and allergen driven asthma.  Mosquito- and Tick-Borne Infectious Diseases Spread More Widely: Climate change will affect patterns of diseases such as dengue fever, West Nile virus, and Lyme disease. Increasing temperatures and rainfall have been associated with increased occurrence and transmission of insect-borne diseases like West Nile virus. Hotter temperatures can lead to more rapid development of dangerous pathogens within insect carriers and allow these diseases to expand their range into new, once cooler, regions. Approximately 173 million Americans in at least 28 states live in counties with mosquitoes that can carry dengue fever, a painful viral illness that’s increased globally 30-fold in the last 50 years. 

Climate change increase risk of water and food contamination

NRDC 2011

(National Resources Defense Council, “Climate and Your Health: Addressing the Most Serious Health Effects of Climate Change”, http://www.nrdc.org/health/files/climatehealthfacts.pdf, DOA: 6-22-12)

Drinking Water Becomes Increasingly Contaminated: Outbreaks of water-borne diarrheal diseases caused by parasites like Giardia and Cryptosporidium have been associated with heavy rainfall events and flooding, which are likely to become more frequent due to climate change. Although climate change threatens the safety of water supplies worldwide, the impact will be most severe where water infrastructure and treatment is less available. Water and Food Supplies Threatened: Climate change is expected to worsen both floods and droughts, threatening the availability of water for drinking and irrigation. Droughts harm crops, diminishing food variety, nutritional content, and availability—all of which can contribute to malnutrition and the spread of infectious diseases. Furthermore, warming ocean temperatures bring shifts in the geographic range of fish populations that can severely impact local food supplies. And climate change’s higher temperatures increase the risk of food-borne illnesses.

Climate Changes increase chance of water shortages

NRDC, 2010

(National Resources Defense Council, “Climate Change, Water, and Risk: Current Water Demands Are Not Sustainable”, http://www.nrdc.org/globalwarming/watersustainability/files/WaterRisk.pdf, DOA: 6-22-12

Climate change will have a significant impact on the sustainability of water supplies in the coming decades. A new analysis, performed by consulting firm Tetra Tech for the Natural Resources Defense Council (NRDC), examined the effects of global warming on water supply and demand in the contiguous United States. The study found that more than 1,100 counties -- one-third of all counties in the lower 48 -- will face higher risks of water shortages by mid-century as the result of global warming. More than 400 of these counties will face extremely high risks of water shortages.

Carbon Pollution leads to Devastating Storms

NRDC 2011

(National Resources Defense Council, “Climate and Your Health: Addressing the Most Serious Health Effects of Climate Change”, http://www.nrdc.org/health/files/climatehealthfacts.pdf, DOA: 6-22-12)

Extreme Storms Affect Health and Infrastructure: Science tells us that increases in carbon pollution have contributed to the destructive potential of Atlantic hurricanes and tropical storms in recent decades. Hurricane rainfall and wind speeds are projected to increase as the future becomes warmer. More severe storms and floods can lead to drownings, injuries, drinking water contamination, community displacement, and outbreaks of infectious disease. Storms also damage basic infrastructure and result in additional health risks such as moisture leading to mold growth that can exacerbate allergies and respiratory illnesses. 

Warming Impacts

Heat waves from global warming intensify disease lethality and frequency

NRDC 2011

(National Resources Defense Council, “Climate and Your Health: Addressing the Most Serious Health Effects of Climate Change”, http://www.nrdc.org/health/files/climatehealthfacts.pdf, DOA: 6-22-12)

Heat Waves Increase Death and Illness: The frequency, intensity, and duration of heat waves in the United States are projected to increase substantially because of climate change. As temperatures increase, so do the number of deaths and illnesses occurring from heat stress, heatstroke, cardiovascular disease, and kidney disease. Heat waves cause the most harm among the elderly, young children, and in economically disadvantaged communities. City dwellers are also at risk because of elevated temperatures from the “urban heat island effect.” Air Pollution Contributes to More Smog and Respiratory Illness: Approximately 158 million Americans live in counties where air pollution exceeds national health-based standards. Rising temperatures increase ozone smog formation in many areas. Increasing levels of smog are associated with increased hospital admission rates and death for people with respiratory diseases such as asthma, and worsens the health of people suffering from cardiac or pulmonary disease.

Rising temperatures intensify allergies and insect-borne infections

NRDC 2011

(National Resources Defense Council, “Climate and Your Health: Addressing the Most Serious Health Effects of Climate Change”, http://www.nrdc.org/health/files/climatehealthfacts.pdf, DOA: 6-22-12)

Pollen Allergies Proliferate: Higher temperatures in the United States have been linked to longer allergenic ragweed pollen seasons.  Today’s increased levels of carbon dioxide can cause ragweed to produce twice as much pollen; by 2075, that could be four times as much. With increased airborne pollen, those who suffer from seasonal allergies could experience worsening symptoms, including hayfever and asthma. This could be unbearable for the 23 million children and adults with asthma in the United States and would compound today’s $32 billion price tag for allergies and allergen driven asthma.  Mosquito- and Tick-Borne Infectious Diseases Spread More Widely: Climate change will affect patterns of diseases such as dengue fever, West Nile virus, and Lyme disease. Increasing temperatures and rainfall have been associated with increased occurrence and transmission of insect-borne diseases like West Nile virus. Hotter temperatures can lead to more rapid development of dangerous pathogens within insect carriers and allow these diseases to expand their range into new, once cooler, regions. Approximately 173 million Americans in at least 28 states live in counties with mosquitoes that can carry dengue fever, a painful viral illness that’s increased globally 30-fold in the last 50 years. 

CO2 emissions need to cease to decrease the severity of climate change and global warming

Morey et al 2011

(Jessica Morey is a former project director for Clean Energy Group and current program director of Clean Energy States Alliance and has a degree of engineering from Dartmouth College; Lewis Milton is the founder and president of the CEG and CESA; Lindsay Madeira, Valerie Stori are writers for the Clean Energy Group; “Moving Climate Innovation into the 21st Century: Emerging Lessons from Other Sectors and Options for a New Climate Innovation Initiative”, May 2011, http://www.environmentportal.in/files/file/CEG-DFID-Moving-Climate-Innovation-Report-May-2011-final.pdf,  pg 17, DOA: 6-24-12)

One of the most important adaptation strategies in the coming decades will be mitigating the severity of the impacts of climate change. Thus low-carbon technologies are equally important for developing countries to ultimately reduce the severity of climate impacts.  Achieving the ambitious target of limiting global warming to 2°C above pre-industrial levels, which the IPCC predicts will still result in the risks described above, will require stopping carbon dioxide (CO2) emissions growth in the next decade and then beginning a rapid emissions decline. These changes are required particularly in the energy generation, buildings, and transportation sectors that are expected to grow rapidly in the coming decades.

Warming Impacts

Global warming exists and is anthropogenic - We need to act

Bradley 2010
(Raymond S. Bradley is a member of the Climate System Research Center, Department of Geosciences, University of Massachusetts; “Where do we stand on global warming?”, http://revistes.iec.cat/index.php/CtS/article/viewFile/54465/54662, pg 48, DOA: 6-24-12)

In summary, global warming is real and is driven by anthropogenic activities, involving fossil fuel combustion and deforestation. Short­term weather anomalies may occur, but these have no significance in terms of the long­term warming trend, which continues. Public perceptions of global warming have been influenced by this misunderstanding, and fueled by media exaggerations of a few inconsequential errors in the IPCC reports, and misinterpreted e­mail communications between scientists. Meanwhile, global warming continues apace, with temperatures in the last 12 months reaching record­breaking levels. Model simulations of future climate, under a range of plausible economic and environmental scenarios, all point to an acceleration of the warming trend, with all of its environmental consequences, unless the relentless rise in greenhouse gas levels can be curtailed. Scientists have a responsibility to clearly communicate this information to the general public and to government officials so that policies may be adopted to address the negative consequences of anthropogenic climate changes.

Rising temperatures lead to devastating environmental effects- Including melting ice caps, rising sea level, thinner ice sheets
Bradley 2010
(Raymond S. Bradley is a member of the Climate System Research Center, Department of Geosciences, University of Massachusetts; “Where do we stand on global warming?”, http://revistes.iec.cat/index.php/CtS/article/viewFile/54465/54662, pg. 47,DOA: 6-24-12)

Some of the most visible changes have occurred in the cryosphere (the areas covered by snow and ice). In the Arctic, permafrost has been thawing as ground temperatures rise, and there has been a steady decline in the extent and mean thickness of sea ice at the end of each summer [20]. In the late 1970s and early 1980s, August sea­ice extent averaged around 8M km2 whereas over the last few years it has been ~6M km2, and much of the ice is now thinner ‘first­year’ ice, rather than the thicker ‘multi­year’ ice that was more common in the 1970s. In virtually all mountain regions, glaciers have receded rapidly, but recession has been particularly rapid in the Tropics. In Colombia, for example, the area of glaciers in the high mountains declined from ~10km2 in the 1940s to < 4km2by the first decade of the 21st century. Ice cover on Cotopaxi, Ecuador, declined by 30% from 1976–1997 and these losses have continued [6]. Similar glacier recession has occurred throughout South America (Fig. 2) and this has serious implications for water resources and hydroelectric power production in many areas [22,24]. Other environmental effects include widespread phenological changes, with particular effects on insects, birds and flowering plants [16]. Rising temperatures have also led to thermal expansion of ocean waters, causing global sea­level to rise. This effect has been exacerbated by the melting of glaciers and ice sheets, so that the rate of sea- level rise has been increasing.
CO2 increase along with global average temperature- Rising sea levels and melting ice caps show

Susan Solomon et al. 2008(Susan Solomon is an atmospheric chemist working for the National Oceanic and Atmospheric Administration; Gian-Kasper Plattner, Deputy Head, Director of Science, Technical Support Unit Working Group I, Intergovernmental Panel on Climate Change 
Affiliated Scientist, Climate and Environmental Physics at Physics Institute at University of Bern; Reto Knutti, leader of Climate Physics Group; Prof Pierre Friedlingstein, Chair of Mathematical Modeling of Climate Systems; http://www.pnas.org/content/106/6/1704.long, DOA: 6-23-12)

Global average temperatures increase while CO2 is increasing and then remain approximately constant (within ≈ ±0.5 °C) until the end of the millennium despite zero further emissions in all of the test cases shown in Fig. 1. This important result is due to a near balance between the long-term decrease of radiative forcing due to CO2 concentration decay and reduced cooling through heat loss to the oceans. It arises because long-term carbon dioxide removal and ocean heat uptake are both dependent on the same physics of deep-ocean mixing. Sea level rise due to thermal expansion accompanies mixing of heat into the ocean long after carbon dioxide emissions have stopped. For larger carbon dioxide concentrations, warming and thermal sea level rise show greater increases and display transient changes that can be very rapid (i.e., the rapid changes in Fig. 1 Middle), mainly because of changes in ocean circulation (18). Paleoclimatic evidence suggests that additional contributions from melting of glaciers and ice sheets may be comparable to or greater than thermal expansion (discussed further below), but these are not included in Fig. 1.

Warming Impacts

Anthropogenic climate warming is a threat- Global biodiversity will decline
Thomas et al 2004
(Chris D. Thomas, a member of Centre for Biodiversity and Conservation, School of Biology at University of Leeds; Alison Cameron, a member of Centre for Biodiversity and Conservation, School of Biology at University of Leeds; Michel Bakkenes, a member of National Institute of Public Health and Environment; Linda J. Beaumont is a member of Department of Biological Sciences at Macquarie University; Yvonne C. Collingham studied at University of Durham at School of Biological and Biomedical Sciences; Barend F. N. Erasmus studied Animal, Plant and Environmental Sciences at University of the Witwatersrand; Marinez Ferreira de Siqueira studied at Centro de Refereˆncia em Informac¸a˜o Ambiental; Alan Grainger studied at School of Geography at University of Leeds; Lee Hannah is part of Center for Applied Biodiversity Science at Conservation International; Lesley Hughes is a member of Department of Biological Sciences at Macquarie University; Brian Huntley is part of University of Durham at School of Biological and Biomedical Sciences; Albert S. van Jaarsveld is a member of Department of Zoology at University of Stellenbosch; Guy F. Midgley is a member of Climate Change Research Group at Kirstenbosch Research Centre at National Botanical Institute in South Africa; Lera Miles is part of School of Geography at University of Leeds; Miguel A. Ortega-Huerta is associated with Unidad Occidente, Instituto de Biologı´a in Mexico; A. Townsend Peterson is a member of Natural History Museum and Biodiversity Research Center at University of Kansas; Oliver L. Phillips is a part of School of Geography at University of Leeds; Stephen E. Williams is a member of Cooperative Research Centre for Tropical Rainforest Ecology at School of Tropical Biology at James Cook University, “Extinction risk from climate change”, http://eprints.whiterose.ac.uk/83/1/thomascd1.pdf,  Nature Volume 427 pg. 145, DOA: 6-24-12)
Despite these uncertainties, we believe that the consistent overall conclusions across analyses establish that anthropogenic climate warming at least ranks alongside other recognized threats to global biodiversity. Contrary to previous projections, it is likely to be the greatest threat in many if not most regions. Furthermore, many of the most severe impacts of climate-change are likely to stem from interactions between threats, factors not taken into account in our calculations, rather than from climate acting in isolation. The ability of species to reach new climatically suitable areas will be hampered by habitat loss and fragmentation, and their ability to persist in appropriate climates is likely to be affected by new invasive species.

CO2 drives recent global climate change- study shows as global temperature increases alongside CO2 concentration

Shakun et al. 2012

(Jeremy D. Shakun, member of Department of Earth and Planetary Sciences at Harvard University and Lamont-Doherty Earth Observatory at Columbia University, Peter U. Clark, a member of College of Earth, Ocean, and Atmospheric Sciences at Oregon State University, Feng He, a member of Center for Climatic Research at University of Wisconsin, Shaun A. Marcott, a member of College of Earth, Ocean, and Atmospheric Sciences at Oregon State University, Alan C. Mix, a member of College of Earth, Ocean, and Atmospheric Sciences at Oregon State University, Zhengyu Liu, a member of Center for Climatic Research at University of Wisconsin and Department of Atmospheric and Oceanic Sciences at University of Wisconsin, and Laboratory for Ocean-Atmosphere Studies at Peking University, Bette Otto-Bliesner, a member of Climate and Global Dynamics Division at National Center for Atmospheric Research, Andreas Schmittner, a member of College of Earth, Ocean, and Atmospheric Sciences at Oregon State University & Edouard Bard, CEREGE, Colle`ge de France, “Global warming preceded by increasing carbon dioxide concentrations during the last deglaciation”, http://server-+86.e2enetworks.net.in/files/file/carbon%20dioxide%20concentrations.pdf, April 2012,DOA: 6-23-12)

Global temperature reconstructions and transient model simulations spanning the past century and millennium, have been essential to the attribution of recent climate change and a similar strategy would probably improve our understanding of glacial cycle dynamics. Here we use a network of proxy temperature records that provide broad spatial coverage to show that global temperature closely tracked the increase in CO2 concentration over the last deglaciation, and that variations in the Atlantic meridional overturning circulation (AMOC) caused a seesawing of heat between the hemispheres, supporting an early hypothesis that identified potentially important roles for these mechanisms11. These findings, supported by transient simulations with a coupled ocean–atmosphere general circulation model, can explain the lag of CO2 behind Antarctic temperature in the ice-core record and are consistent with an important role for CO2 in driving global climate change over glacial cycles.

Warming Impacts

CO2 key to global warming- study of CO2 and temperature correlation exemplifies

Shakun et al. 2012

(Jeremy D. Shakun, member of Department of Earth and Planetary Sciences at Harvard University and Lamont-Doherty Earth Observatory at Columbia University, Peter U. Clark, a member of College of Earth, Ocean, and Atmospheric Sciences at Oregon State University, Feng He, a member of Center for Climatic Research at University of Wisconsin, Shaun A. Marcott, a member of College of Earth, Ocean, and Atmospheric Sciences at Oregon State University, Alan C. Mix, a member of College of Earth, Ocean, and Atmospheric Sciences at Oregon State University, Zhengyu Liu, a member of Center for Climatic Research at University of Wisconsin and Department of Atmospheric and Oceanic Sciences at University of Wisconsin, and Laboratory for Ocean-Atmosphere Studies at Peking University, Bette Otto-Bliesner, a member of Climate and Global Dynamics Division at National Center for Atmospheric Research, Andreas Schmittner, a member of College of Earth, Ocean, and Atmospheric Sciences at Oregon State University & Edouard Bard, CEREGE, Colle`ge de France, “Global warming preceded by increasing carbon dioxide concentrations during the last deglaciation”, http://server-+86.e2enetworks.net.in/files/file/carbon%20dioxide%20concentrations.pdf, April 2012,DOA: 6-23-12)

Our global temperature stack and transient modelling point to CO2 as a key mechanism of global warming during the last deglaciation. Furthermore, our results support an interhemispheric seesawing of heat related to AMOC variability and suggest that these internal heat redistributions explain the lead of Antarctic temperature over CO2 while global temperature was in phase with or slightly lagged CO2. Lastly, the global proxy database suggests that parts of the northern mid to high latitudes were the first to warm after the LGM, which could have initiated the reduction in the AMOC that may have ultimately caused the increase in CO2 concentration.

Transportation Key 

Hydrogen can substitute gasoline and diesel and curb CO2 emissions– it has same density as gas

Stolten and Gruben 2010

 (Prof. Dr. Detlef Stolten, a researcher in Chemistry with a PhD in Physical Chemistry from the Technical University of Berlin and is Head of the Electrochemistry Laboratory of Paul Scherrer Institute; Thomas Gruben, associate of Juelich Research Center, “The Potential Role of Hydrogen and Fuel Cells”, https://juwel.fz-juelich.de:8443/dspace/bitstream/2128/4583/1/78_10.pdf,  pg. 62-63, DOA: 6-23-12)

The primary use of hydrogen ought to be in fuel cell vehicles for sake of efficiency and higher revenues for transportation fuels than for heating fuels. First of all, hydrogen vehicles are already at a highly developed level, delivering driving properties like existing vehicles with internal combustion engines, except for price and longevity which are subject to further development until the envisaged market introduction in 2015. Hydrogen fits well into the semi-centralized distribution of existing liquid fuels at gas stations. It poses new challenges to the distribution from its source to the gas stations. For the time being, the following options exist: hydrogen supply via pipelines, on-site natural gas reforming, on-site water electrolysis and – for the market introduction phase – supply of liquid hydrogen.

A third of the CO2 emissions come from transportation. 

J.N. Armor 2007
J.N. Armor “Addressing the CO2 Dilemma” 26 January 2007 http://www.springerlink.com/content/f0j01777884010q2/fulltext.pdf
With CO2, there exists a dilemma: the most convenient and cost effective fuels for the production of energy are hydrocarbons, but with the combustion of these hydrocarbon fuels comes the production of CO2 as an undesirable co-product. The increasing levels of CO2 in our atmosphere arises from the fact that the world still, largely relies on using fossil fuels for meeting its energy and transportation needs, and this will continue for at least the next 20–50 years. Today, almost one third [5] of global CO2 emissions comes from power plants around the world. Transportation vehicles also account for almost another third of CO2 emission levels  (29% in the US). CO2 is a colorless, odorless, and nearly worthless gas and unlike NOx and SO2, CO2 has no clearly deﬁnable connection to world health problems or the environment. Thus, developing nations and even large, independent nations feel little real pressure to respond to CO2 control initiatives (CO2 taxes, sequestration, etc.). Given the huge volumes of CO2, its dilution when vented to the atmosphere, and the absence of any clear evidence of pollution, CO2 emissions will be much harder to control. 

AT: International CP

Cooperation Solves

Crabtree et al 04(George W. Crabtree Argonne National Laboratory, Illinois, Mildred S. Dresselhaus Massachusetts Institute of Technology, Cambridge, and Michelle V. Buchanan Oak Ridge National Laboratory, Tennessee, The Hydrogen Economy,  12/04

http://saeta.physics.hmc.edu/courses/p80/papers/hydrogen/PhysToday%20Hydrogen%20041239.pdf 

The international character of the hydrogen economy
 is sure to influence how it develops and evolves globally.
 Each country or region of the world has technological and
 political interests at stake. Cooperation among nations to
 leverage resources and create innovative technical and organizational
 approaches to the hydrogen economy is likely
 to significantly enhance the effectiveness of any nation
 that would otherwise act alone. The emphasis of the hydrogen
 research agenda varies with country; communication
 and cooperation to share research plans and results
 are essential.
AT: Electric Cars CP

Fuel cell cars are better than internal combustion engines in all respects. 

(Paul Roberts, 2004, Winner of New York Public Library Helen Bernstein Book Award for Excellence in Journalism, published an in-depth article on peak oil for National Geographic June 2008, “The End of Oil,” p. 83)
With fuel cells, it is possible to build an entirely new kind of car - one that is not only as fast, safe, and comfortable as its internal-combustion predecessor, but actually better in all respects. Fuel cell cars would be quieter. They would be easier to handle: whereas conventional vehicles stick on mechanical controls for steering and braking, fuel cell controls, being electronic, would allow for far lighter, more precise handling. Fuel cell vehicles would also be much roomier. Conventional vehicles sacrifice space to a bulky gasoline engine and a drive train (which in running from the hoot of the car to the back, create the infamous floor hump). In the fuel cell car, by contrast, the fuel cell and electric motors could all fit into the floor. 

Hydrogen Fuel Cells are More Powerful

C. E. (Sandy) Thomas, H2Gen Innovations, Inc. 2009
http://cleancaroptions.com/C.E._Thomas_Battery_vs_Fuel_Cell_EVs_Paper_for_Distribution.pdf
Figure 5 illustrates that compressed hydrogen powering a fuel cell can provide electricity to a vehicle traction motor with five times more energy per unit mass than current Nickle-Matal Hydrene batteries used in most gasoline HEVs, and two times more than advanced Lithium-ion batteries and the US ABC goal. As a result, battery EVs must be heavier than FCEVs for a given range, as shown in Figure 6 that is based on a full-function, five-passenger sedan5.

Hydrogen Fuel Cells have a long range

C. E. (Sandy) Thomas, H2Gen Innovations, Inc. 2009
http://cleancaroptions.com/C.E._Thomas_Battery_vs_Fuel_Cell_EVs_Paper_for_Distribution.pdf
The hydrogen FCEV running on hydrogen made from natural gas can achieve the 480 to 560 km (300 to 350 mile) range demanded by American drivers with consistent GHG reductions. The gasoline ICE version the passenger vehicle analyzed here produces about 550 g/mile of CO2- equivalent emissions according to the GREET model, so the FCEV powered by hydrogen made from natural gas would immediately cut GHG emissions by approximately 47% compared to gasoline cars.

Hydrogen fuel cars take less time to refuel

C. E. (Sandy) Thomas, H2Gen Innovations, Inc. 2009
http://cleancaroptions.com/C.E._Thomas_Battery_vs_Fuel_Cell_EVs_Paper_for_Distribution.pdf
Hundreds of thousands of high pressure natural gas-powered vehicles (NGVs) are refueled every day around the world, using technology comparable to high pressure hydrogen gas fueling systems. The National Renewable Energy Laboratory (NREL) has monitored the on-road performance of 140 FCEVs for several years [8]. The average refueling time was 3.3 minutes for 16,300 separate fueling episodes (2,000 at 70 MPa and 14,300 at 35 MPa).
Charging batteries for an all-electric vehicle will take much longer. One of the challenges facing battery companies is to design and manufacture batteries that can accept rapid charging currents without overheating the battery cells or disrupting the voltage balance between cell banks. But even if batteries can be built to accept rapid charging, the local electrical supply system may still limit charging times for long-range BEVs. Residential electrical circuits are typically limited to less than 2 kW power for a 120 Volt, 20 Amp circuit (called Level 1 charging in the EV business), and special 240 Volt, 40 Amp, single phase circuits (Level 2 charging) used for dryers and electric stoves are limited to 8 kW 10 . A 5-passenger battery EV designed to achieve 320 km (200 miles) range might need to draw 82 kWh of energy from the electrical outlet (of which 74 kWh would be stored in the car battery after charging losses). A Level 1 residential charging circuit would then require more than 42 hours to fully charge a 320-km range BEV, and a Level 2 circuit would require at least 11 hours11.
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Hydrogen key to prevent respiratory diseases
Papasian 05(Papasian, Melanie H. “TOWARD A HYDROGEN ECONOMY?” Stanford University Heldref Publications (Sep 2005) Proquest

Converting all the automobiles in the United States to hydrogen fuel-cell technology would prevent millions of cases of respiratory illness and tens of thousands of hospitalizations annually, according to Stanford researchers Mark Z. Jacobson, Whitney Goldsborough Colella, and David M. Golden. Their article, published in the 24 June issue of Science, described how a full-scale conversion would improve air quality, health, and climate, particularly if hydrogen production were powered by wind.
 "Switching from a fossil-fuel economy to a hydrogen economy would be subject to technological hurdles, the difficulty of creating a new energy infrastructure, and considerable conversion costs but could provide health, environmental, climate and economic benefits and reduce the reliance on diminishing oil supplies," the authors wrote.
 Using the proposed technology, hydrogen would be pumped into fuel cells-much the way that gas is pumped into tanks-where it would react with oxygen to produce water and energy. The environmental impact of getting the initial hydrogen is dependent on how the electrolytic process is powered: If it is by steam reforming of natural gas or by coal gasification, carbon dioxide and other pollutant byproducts can be produced. However, if the process is powered by wind, no such pollution is created. Jacobson envisions wind turbines generating electricity on wind farms that are linked in a network to ensure energy production even when parts of the grid have windless days. The electricity would travel through transmission lines to a filling station. There, it would enter an electrolyzer, splitting water molecules into oxygen, which would be released into the air, and hydrogen, which would get compressed and stored.

Natural Gas is only a temporary transition bridge to renewable energy in hydrogen
Clark II and Rifkin 05(Woodrow W. Clark II Green Hydrogen Scientific Advisory Committee, Clark Communications Jeremy Rifkin August 30 2005.
Fourth, since hydrogen is a paradigm change of enormous magnitude, the need for a robust and well thought out transition is critical. In order to accelerate both the timely development and installation of the hydrogen economy, the use of natural gas needs to be seen as merely a transition fuel for producing hydrogen. The key is to ensure that the expenditures for reforming natural gas are coupled with the electrolyzing of renewable electricity sources into hydrogen. It would be a financial and environmental disaster to delay this paradigmatic revolution 30–50 years if large investments were made solely in the central electric grid and natural gas or liquefied natural gas infrastructure rather than devoting the necessary funds to lowering the costs spent on renewable production of hydrogen.
 In the short term, most of the hydrogen will come from distributed production using natural gas (steam reformation) and/or electricity (electrolysis). The ability of the central utility grid to provide affordable, reliable, and stable power will be enhanced through a greater reliance on more distributed and regional power generation, including “on-site” generation from renewable energy technologies and from the cogeneration of combined heat and power. Those in public policy and industrial planning should take an advantage of this short- to mid-term transition phase, and plan capital investment strategies accordingly.
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All forms of fossil fuel energy are bad for the environment and global economy  

Roberts, 2004 

(Paul Roberts, 2004, Winner of New York Public Library Helen Bernstein Book Award for Excellence in Journalism, published an in-depth article on peak oil for National Geographic June 2008, “The End of Oil,” pg 5)

As my research took me to places like Houston, Saudi Arabia, Azerbaijan, and other outposts of the oil empire, the more I realized the story that needed telling wasn't simply about oil, but about all energy. Oil may be the brightest star in the energy firmament, the glamorous, storied shaper of twentieth-century politics and economics, and the owner of 40 percent of the world energy market. Yet oil is only one of a triad of geological siblings known as hydrocarbons that have dominated the global energy economy for centuries and whose histories and destinies are hopelessly intertwined with our own. Twenty-six percent of our energy still comes from coal, a cheap, abundant mineral used to power industrial processes and generate most of the world's electricity. Twenty-four percent comes from natural gas, a versatile energy source that will soon surpass coal as the preferred fuel for heating and power generation - and quite possibly become the "bridge fuel" to some future energy system. And yet, although coal and gas are, in a sense, alternatives to oil, both impose many of the same environmental, political, and financial costs. Coal is fatally dirty. Gas is extremely hard to transport and comes with its own thicket of geopolitical snarls; a global energy economy based on either would be just as problematic as the one we have, if not more so. In other words, when I began to ask about the end of oil, I was really asking about a transformation of the entire hydrocarbon economy and the end, perhaps, of a story that is almost as old as civilization. 

AT Politics

Plan popular - Senate Leaders rallying prohydrogen support now

Brown 11(Sherrod Brown, Senator of Ohio, Bipartisan Pair of Senators Lead Call for Continued Investment in Fuel Cells, 5/3/11
 http://www.brown.senate.gov/newsroom/press/release/bipartisan-pair-of-senators-lead-call-for-continued-investment-in-fuel-cells 

In Bipartisan Letter, Senators Brown, Graham Lead 14 Senators in Urging Energy Secretary Chu to Maintain Funding for Hydrogen and Fuel Cell Programs That Drive Down the Cost of Fuel Cell Systems U.S. Sens. Sherrod Brown (D-OH) and Lindsey Graham (R-SC) today called for the Department of Energy’s continued support and investment in fuel cell and hydrogen energy programs. In a letter to Energy Secretary Steven Chu, the senators urged him to maintain funding for these two programs that spur long-term job creation and expansion of new clean energy technology.
 “These successful energy programs—like the Stark State Fuel Cell Prototyping Center—are critical to Ohio’s economic development and in aiding our nation’s energy independence,” Brown said. “Fuel cell and hydrogen technologies are on the cusp of revolutionizing the way we use energy in Ohio and we should allocate all possible resources to encourage our state’s manufacturers, private sector investors, suppliers, and potential customers to embrace this promising new technology.”
 “The State of Ohio offers the fuel cell industry unmatched growth potential, Ohio has a great supply chain, a skilled workforce, the R&D strengths, and an enviable partnership with the State of Ohio and the Ohio fuel cell industry,” said Pat Valente, Executive Director of the Ohio Fuel Cell Coalition. “With continued Federal Support the industry could be creating hundreds of jobs over the next few years.  Without support Ohio competitive advantage could evaporate.”
 “We are grateful to Senators Brown and Graham, and their 12 distinguished colleagues from across the country, for this forceful message of support to preserve American jobs and leadership in the fuel cell and hydrogen energy industry,” said Ruth Cox, president and executive director of the Fuel Cell and Hydrogen Energy Association (FCHEA). “The disproportionate budget cuts proposed by the DOE would seriously undermine American competitiveness in this core clean energy technology—the last such technology in which the U.S. has a technical and manufacturing lead. Our industry is proud to be creating jobs as part of America’s growing clean energy economy, and we are even prouder that so many notable Senators are standing up to ensure fuel cells and hydrogen energy remain an integral component of our clean energy portfolio. According to a report in Forbes Magazines, Ohio is a national leader in fuel cell development with more than 100 companies and organizations based in Ohio. Below is a list of the Ohio Fuel Cell Coalition Members.
 Ohio Fuel Cell Coalition Members
Counties
 Hocking College
 Athens
 Crown Equipment
 Auglaize
 Central Ohio Technical College
 Coshocton, Knox, Licking
 NASA Glenn Research Center
 Cuyahoga
 Technology Management, Inc. (TMI)
 Cuyahoga
 Die-Matic Corporation
 Cuyahoga
 GrafTech
 Cuyahoga
 Timcal Graphite and Carbon
 Cuyahoga
 Wellman Products
 Cuyahoga
 The Lanly Company
 Cuyahoga
 Makel Engineering
 Cuyahoga
 NorTech (founding sponsor)
 Cuyahoga
 ElectroSonics Medical Inc.
 Cuyahoga
 FirstFuelCells.com
 Cuyahoga
 Case Western Reserve University
 Cuyahoga
 NexTech Materials
 Delaware
 Sierra Lobo
 Erie, Montgomery
 Battelle
 Franklin
 DJW Technology
 Franklin
 Edison Welding Institute
 Franklin
 American Electric Power (AEP)
 Franklin
 American Municipal Power Inc.
 Franklin
 Ohio Department of Development (founding sponsor)
 Franklin
 City of Westerville, Electric Division
 Franklin, Delaware
 City of Dublin
 Franklin, Delaware, Union
 Pilus Energy Inc.
 Hamilton
 University of Cincinnati
 Hamilton
 University of Toledo
 Lucas
 Refractory Specialties Inc.
 Mahoning
 Youngstown State University
 Mahoning
 EMTEC
 Montgomery
 Faraday Technology
 Montgomery
 Mound Technical Solutions
 Montgomery
 Precision Energy and Technology
 Montgomery
 Sinclair Community College
 Montgomery
 Catacel
 Portage
 Kent State University
 Portage
 Energy Technologies Inc.
 Richland
 Gorman-Rupp Industries
 Richland
 Plug Power
 Shelby
 Contained Energy
 Stark
 Rolls-Royce Fuel Cell Systems (US) Inc.
 Stark
 Stark Development Board
 Stark
 Stark State College of Technology
 Stark
 Lockheed Martin
 Summit
 Item North America
 Summit
 FirstEnergy
 Summit
 The University of Akron
 Summit
 Technical Staffing Professionals
 Trumbull
 Delphi
 Trumbull, Montgomery
 Tuscarawas County Port Authority
 Tuscarawas
 Azbil - Yamatake Sensing Controls
 Warren
 Today’s letter, joined by 12 senators, said that fuel cells and hydrogen energy systems—which are among the DOE’s most successful programs—must continue to play an important role in our nation’s energy diversification.
AT Politics

Plan popular – house and senate loves it

McDermott 09 (Mat McDermott, masters in environment and energy policy, Treehugger, Congress Hearts Hydrogen: Federal Fuel Cell Funding Could Soon Be Restored, 7-22-09 http://www.treehugger.com/corporate-responsibility/congress-hearts-hydrogen-federal-fuel-cell-funding-could-soon-be-restored.html 

Energy Secretary Stephen Chu and President Obama pulled funding for hydrogen car research from the budget, saying that it was more important to concentrate on other technologies, but members of Congress aren't having any of it. The New York Times reports that both the House and the Senate are pushing forward on restoring funding, in fact more funding than was axed by Chu and Obama: In the House, in the Energy Efficiency and Renewable Energy Program, $153 million was approved last Friday for hydrogen and fuel cells, with $40.45 million going to producing hydrogen from coal. (Yes, hydrogen from coal -- hardly what I'd call renewable energy, nor a particularly energy efficient use of resources...)
 In the Senate, a total of $190 million was approved for the same program. If approved in its entirety this would be some $20 million-plus more than was in the original budget.

Hydrogen is popular in Congress. 
Tollefson 2010

Jeff Tollefson writer for Nature: International Weekly Journal of Science “Hydrogen vehicles: Fuel of the future?” 29 April 2010 http://www.nature.com/news/2010/290410/full/4641262a.html 

Last May, four months after being sworn in, Steven Chu announced that the government would cut research into fuel-cell vehicles in his first Department of Energy budget. Biofuels and batteries, he said, are "a much better place to put our money". The move came as a relief to the many critics of hydrogen vehicles, including some environmentalists who had come to see Bush's hydrogen initiative as a cynical ploy to maintain the petrol-based status quo by focusing on an unattainable technology.  But the budget proposal served only to energize the supporters of hydrogen vehicles, and it became clear during subsequent months that the debate was far from over. The same car manufacturers who were investing so heavily in biofuels and batteries felt that hydrogen fuel cells had a long-term potential that they could not afford to ignore. The hydrogen lobby was so effective that Congress eventually voted to override Chu and restore the money.

**Add-ons** 

Terror Add on

Increased oil prices could lead to possible terrorist attacks
Gavrilovic 04

Maria Gavrilovic public reporter for the CBS NEWS Nov 2004

(DAYTON, OHIO) Barack Obama used a little bit of fear today to get his point across of the dangers of U.S. dependency on foreign oil.   "The price of a barrel of oil is now one of the most dangerous weapons in the world," he said at a town hall meeting on energy security.   As the price of crude oil crept to $144.17 a barrel today, Obama said hostile nations could use oil profits to fund terrorism.   "The nearly $700 million a day we send to unstable or hostile nations also funds both sides of the war on terror, paying for everything from the madrassas that plant the seeds of terror in young minds to the bombs that go off in Baghdad and Kabul," Obama said. "Our oil addiction even presents a target for Osama bin Laden, who has told al Qaeda, "focus your operations on oil, since this will cause [the Americans] to die off on their own."   Obama blamed the energy crisis, in part, on John McCain, calling on him to "look in the mirror" and acknowledge the failed policies. He said McCain blames Washington for the failed energy policies, adding that he agrees but, "the only problem is that out of those thirty years, Sen. McCain was one of those politicians in Washington for twenty-six. And during the 26 years that he was there he's achieved little to help reduce our dependence on foreign oil."  The McCain campaign quickly fired back in a written statement, "The difference is Obama's 'Dr. No' approach believes that every energy source has a problem and John McCain believes that every energy source can be part of the solution Americans need right now."

Terrorist attacks can be expected due to our oil dependence

Czarnik 07

Lieutenant Colonel Joseph E. Czarnik United States Army Reserve 30 MAR 2007
http://www.dtic.mil/cgi-bin/GetTRDoc?AD=ADA469668
The Global War on Terrorism (GWOT) has now exceeded the time it took to win World War Two, and there appears to be no end in sight.  Although the United States has experienced many tactical victories in this war, strategic success against fundamental extremists and their terror tactics is unlikely to occur without fundamental changes to United States foreign and domestic policy.  America’s adversaries increasingly recognize that they cannot beat us on the conventional battlefield, so their strategy will continue to rely on unconventional methods.  One such method America’s adversaries have and will continue to use against her is to take advantage of America’s dependence on foreign oil.  America’s adversaries see this dependence as an opportunity to disrupt the economy thereby giving them a leverage position in strategic negotiations.  America’s military can not get the United States out of what decades of failed foreign and domestic policy has gotten them in to.  Time and time again presidents have committed to break our reliance on foreign oil and each commitment has failed.  It may be time for the United States to open a second front in this global war – a war on foreign oil imports with the incremental change to renewable energy sources.  The United States Government, starting with the White House, should lead its nation to conserve energy on a grand scale and a switch from fossil fuel to renewable energy sources.  The President must be concerned with winning the Global War on Terrorism.  To win any war, the President must ensure that the will of his people is behind him.  To gain the support and will of the American people the President must explain to each and every citizen what they must do to support the war effort.  More specifically, the President must explain what behaviors the American people must change to achieve necessary objectives in the prosecution of the war.  Without the support and the will of the American people, this war is doomed to fail.  The President has not yet engaged one of his office’s greatest strengths, which is to leverage the will of the American people behind a cause.  During World War II, President Roosevelt directed his citizens to support the war effort by rationing materials.  In some cases, certain materials were solely dedicated to the war effort.  Similar measures could be taken in the United States today; the most obvious measure is reducing the amount of foreign oil that we import from other countries.  Most everything Americans consume requires energy to produce; much of this   9 energy comes from oil, the majority of which is imported.  As a start, the United States President could simply tell the American people that “we must use less energy wherever and whenever you can, and this endeavor will start with me.”  By “deliberate role modeling, teaching, and coaching” 17 of the American people, the President’s own visible behavior would have great value in communicating and reinforcing his message to use less energy.  Clearly the implication of this second front is a significant internal policy shift for the United States, the affects of which will likely change America’s point of view forever.  To win the war on fossil fuel will require each and every American to dramatically reduce their fossil fuel usage until suitable renewable energy sources are in place.  This switch to renewable energy will not be easy and will not be without significant sacrifice of current luxuries.  This switch to renewable energy will likely have a negative impact on American businesses.   

Economy

We need to begin using alternate energies now. Our economy will inevitably collapse if we take no action. 

Roberts, 2004 

(Paul Roberts, 2004, Winner of New York Public Library Helen Bernstein Book Award for Excellence in Journalism, published an in-depth article on peak oil for National Geographic June 2008, “The End of Oil,” pg 331)
Starting now dramatically improves our chances of success, because it means we have more options, more freedom in how we deal with our energy problems. Starting now will allow our solutions more time to work, which means that we could take the cheaper, low-intensity routes the incremental improvements in energy efficiency, for example, or the gradual improvements from low- to no-emission cars, or the cost-effective phasing out of coal-fired power plants --- rather than having to make a last-minute, potentially ruinous leap to fuel cells. Starting now means we can test a fuller range of energy technologies and develop a full range of energy tools and methods and policies that give us an energy economy that is more diverse, more flexible, and, we hope, more effective. Conversely, the costs of inaction are significant. Each year that we fail to commit to serious energy research and development or fall to begin slowing the growth of energy demand through fuel efficiency, each year that we allow the markets to continue treating carbon as cost-free, is another year in which our already unstable energy economy moves so much closer to the point of no return. Every delay means that our various energy gaps, when we finally get around to addressing them, will be wider and costlier to fill. By then, it will be too late for low -cost solutions and diverse portfolios and smooth, incremental transitions. Instead, we will need large-scale solutions that can be deployed rapidly. Little room will remain for concerns about sustainability or efficiency or equity, and our chances for long-term success will be seriously impaired.  ,
Heg Add on

The biggest threats to American hegemony stem from unpredictable oil countries and the threat of terrorism they pose. 

Roberts, 2004 

(Paul Roberts, 2004, Winner of New York Public Library Helen Bernstein Book Award for Excellence in Journalism, published an in-depth article on peak oil for National Geographic June 2008, “The End of Oil,” pg 110)
According to this so-called neocon view, in the twenty-first century be United States no longer has conventional rivals for global dominance. In the post-Cold War era, the only real risks to American primacy are the threats posed by energy disruption and, to a lesser degree, world terrorism. And in the minds of many neoconservatives, these two threats neatly intersect in OPEC's continuing control over Middle Eastern oil. The artificially high prices OPEC imposes have insulated oil-state autocrats from the winds of political change, while allowing them to fund their increasingly anti-American paramilitary agendas. At the same time, and perhaps even more significantly, OPEC's self-serving and shortsighted efforts at "price management" have brought decades of high prices and volatility that have eroded economic growth and, therefore, American power. At far back as 1975, as the Arab oil embargo slowly strangled American economic might, conservative economists and policymakers were searching for ways to defeat OPEC. Although the Nixon administration's plans to rake OPEC's Middle Eastern oil fields physically were shelved, the dream of a post-OPEC oil order was kept alive by a cadre of neoconservative American analysts and policymakers - among them, Paul Wolfowitz, now deputy defense secretary, Richard Perk a top adviser to Defense Secretary Donald Rumsfeld, and, of course, Rumsfeld himself. In the 1980s, the neocons had supported sanctions against oil sales from Libya and Iran, in hopes of depleting their terrorist budgets - a move that earned them the scorn of big oil companies. A few years later, some neocons began arguing that even Saudi Arabia, that stalwart oil ally, was looking less and less loyal: not only were members of the Saudi royal family reported to have spent five hundred million dollars to export radical Islam, but Riyadh was the ringleader of a pricing regime that was hurting American interests. "For a lot of conservatives, the Middle East, or a significant part of the Middle East, has effectively been at war with the United States ever since the 1970s," says a policy analyst with close ties to the Bash administration. September 11 “was just one final argument that these elements need to be taken care of.”  

Using oil means we’re forced to rely on volatile and unpredictable states. 

Roberts, 2004 

(Paul Roberts, 2004, Winner of New York Public Library Helen Bernstein Book Award for Excellence in Journalism, published an in-depth article on peak oil for National Geographic June 2008, “The End of Oil,” pg 108)
Yet for many in the West, the Gulf War had simply reemphasized the fundamental flaws in the oil order. Even if OPEC had declared an era of price stability, Western observers, particularly in the United States, continued to argue that as long as oil remained under the political control of states like Saudi Arabia and Venezuela, volatility would pose an enormous risk to the fast-growing global economy. Research showed that after each of she six major oil price spikes since the Second World War, global economic activity had begun to fall within six months; typically, every five-dollar increase in oil prices brought a s percent decline in economic growth. Worse, the effects of price hikes were "asymmetrical." When prices came back down, economies usually regained only about a tenth of what they had lost in the preceding spike. Cumulatively, according to energy economist Philip Verleger, price spikes had cost the economy i percent in growth, and more than a 5a.z trillion in direct losses, "as well as uncountable costs in personal dislocations."" On top of these concerns about volatility, a new, related worry was emerging: political instability. Although the first Golf War was supposed to have increased the security of the world's largest oil reserves, world oil supplies actually seemed less secure. Members of OPEC were still fighting among themselves, cheating on their quotas, and making it impossible for Saudi Arabia to enforce discipline and keep prices stable. The secrecy within OPEC - many members refused to publicly state how moth oil they were shipping no any particular day-left markets in a permanent state of anxiety, as traders could never be sure whether supply would actually meet demand. In Venezuela and Nigeria, civil unrest and strikes, spurred in part by popular dissatisfaction over management of oil revenues, had nearly caused a civil war and had repeatedly shot down oil exports. 

Heg Add on

Hydrogen is like the next Apollo – Key to heg and needs a large federal plan

Schwartz and Randall 03 (Peter Schwartz and Doug Randall, Peter Schwartz is a partner in the Monitor Group and chair of Global Business Network, a scenario-planning firm. Doug Randall is senior practitioner at GBN. How Hydrogen Can Save America, April 2003http://www.wired.com/wired/archive/11.04/hydrogen.html 

Four decades ago, the United States faced a creeping menace to national security. The Soviet Union had lobbed the first satellite into space in 1957. Then, on April 12, 1961, Russian cosmonaut Yuri Gagarin blasted off in Vostok 1 and became the first human in orbit.
 President Kennedy understood that dominating space could mean the difference between a country able to defend itself and one at the mercy of its rivals. In a May 1961 address to Congress, he unveiled Apollo - a 10-year program of federal subsidies aimed at "landing a man on the moon and returning him safely to the Earth." The president announced the goal, Congress appropriated the funds, scientists and engineers put their noses to the launchpad, and - lo and behold - Neil Armstrong stepped on the lunar surface eight years later. The country now faces a similarly dire threat: reliance on foreign oil. Just as President Kennedy responded to Soviet space superiority with a bold commitment, President Bush must respond to the clout of foreign oil by making energy independence a national priority. The president acknowledged as much by touting hydrogen fuel cells in January's State of the Union address. But the $1.2 billion he proposed is a pittance compared to what's needed. Only an Apollo-style effort to replace hydrocarbons with hydrogen can liberate the US to act as a world leader rather than a slave to its appetite for petroleum. Tronic Studio
 Tronic Studio
 Money can do more than ease the pain of lost income. It can turn oil companies into the hydrogen economy's standard bearers.
 Once upon a time, America's oil addiction was primarily an environmental issue. Hydrocarbons are dirty - befouling the air and water, possibly shifting the climate, and causing losses of biodiversity and precious coastal real estate. In those terms, the argument is largely political, one of environmental cleanliness against economic godliness. The horror of 9/11 changed that forever. Buried in the rubble of the World Trade Center was the myth that America can afford the dire costs of international oil politics. The price of the nation's reliance on crude has included '70s-style economic shocks, Desert Storm-like military adventures, strained relationships with less energy-hungry allies, and now terror on our shores.
 George W. Bush arrived in Washington, DC, as a Texan with deep roots in the oil business. In the days following September 11, however, he transformed himself into the National Security President. Today, his ambition to protect the United States from emerging threats overshadows his industry ties. By throwing his power behind hydrogen, Bush would be gambling that, rather than harming Big Oil, he could revitalize the moribund industry. At the same time, he might win support among environmentalists, a group that has felt abandoned by this White House.
 According to conventional wisdom, there are two ways for the US to reduce dependence on foreign oil: increase domestic production or decrease demand. Either way, though, the country would remain hostage to overseas producers. Consider the administration's ill-fated plan to drill in the Arctic National Wildlife Refuge. For all the political wrangling and backlash, that area's productivity isn't likely to offset declining output from larger US oil fields, let alone increase the total supply from domestic sources. As for reducing demand, the levers available are small and ineffectual. The average car on the road is nine years old, so even dramatic increases in fuel efficiency today won't head off dire consequences tomorrow. Moreover, the dynamism at the heart of the US economy depends on energy. Growth and consumption are inextricably intertwined. 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.
Heg Add on

Hydrogen is necessary for increased national security- reducing fossil fuel dependency increases security
Brown 08
(Elizabeth Brown is a specialist in energy efficiency and renewable energy policy issues in electric and transportation  in National Renewable Energy Laboratory focusing on alternative fuel infrastructure development and worked at the American Council for an Energy Efficient Economy; “Transportation Sector Market Transition: Using History and Geography to Envision Possible Hydrogen Infrastructure Development and Inform Public Policy”, August 2008, http://www.nrel.gov/analysis/pdfs/43497.pdf, DOA:6-25-12)
Reducing dependence on foreign fuels increases our national security by allowing a more balanced interaction with global politics. Reducing use of foreign fuels extends beyond offsetting petroleum-based fuels to growing markets for local fuel production and promoting the importance of self-sufficiency. In the case of hydrogen, using local resources to produce hydrogen vehicle fuels is required in the long term to meet the goal of increased national security. In the transition period, natural gas is assumed to be the primary feedstock for hydrogen because of its assumed availability and low price (relative to other feedstocks). Historically, natural gas has been less volatile in terms of national security than other fossil fuels, but the transition model used in our scenarios, HyDS-ME, considers the use of alternative hydrogen production technologies to meet the goals of this driver in the long term.
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