Contention 1: Its Nuclear or Nothing
Scenario 1 is Coal and Oil:
SMR’s are the only sustainable method to solve global problems- SMR’s resolve dumping/ waste/ pollution and trades-off with COAL which is worse- this comes from James Hansen
Hansen ‘8 (James and Anniek Hansen, That really smart climate dude, http://www.pdfdownload.org/pdf2html/pdf2html.php?url=http%3A%2F%2Fwww.columbia.edu%2F~jeh1%2Fmailings%2F20081229_DearMichelleAndBarack.pdf&images=yes, December 29, 2008, LEQ)
	
(3) Urgent R&D on 4 th generation nuclear power with international cooperation. Energy efficiency, renewable energies, and a "smart grid" deserve first priority in our effort to reduce carbon emissions. With a rising carbon price, renewable energy can perhaps handle all of our needs. However, most experts believe that making such presumption probably would leave us in 25 years with still a large contingent of coal-fired power plants worldwide. Such a result would be disastrous for the planet, humanity, and nature. 4 th generation nuclear power (4 th GNP) and coal-fired power plants with carbon capture and sequestration (CCS) at present are the best candidates to provide large baseload nearly carbon-free power (in case renewable energies cannot do the entire job). Predictable criticism of 4 th GNP (and CCS) is: "it cannot be ready before 2030." However, the time needed could be much abbreviated with a Presidential initiative and Congressional support. Moreover, improved (3 rd generation) light water reactors are available for near-term needs. In our opinion, 4 th GNP ii deserves your strong support, because it has the potential to help solve past problems with nuclear power: nuclear waste, the need to mine for nuclear fuel, and release of radioactive material iii . Potential proliferation of nuclear material will always demand vigilance, but that will be true in any case, and our safety is best secured if the United States is involved in the technologies and helps define standards. Existing nuclear reactors use less than 1% of the energy in uranium, leaving more than 99% in long-lived nuclear waste. 4 th GNP can "burn" that waste, leaving a small volume of waste with a half-life of decades rather than thousands of years. Thus 4 th GNP could help solve the nuclear waste problem, which must be dealt with in any case. Because of this, a portion of the $25B that has been collected from utilities to deal with nuclear waste justifiably could be used to develop 4 th generation reactors. The principal issue with nuclear power, and other energy sources, is cost. Thus an R&D objective must be a modularized reactor design that is cost competitive with coal. Without such capability, it may be difficult to wean China and India from coal. But all developing countries have great incentives for clean energy and stable climate, and they will welcome technical cooperation aimed at rapid development of a reproducible safe nuclear reactor.

SMRs can burn uranium 
Szondy 12, David, writes for charged and iQ magazine, award-winning journalist [“Feature: Small modular nuclear reactors - the future of energy?” February 16th, http://www.gizmag.com/small-modular-nuclear-reactors/20860/]

SMRs can help with proliferation, nuclear waste and fuel supply issues because, while some modular reactors are based on conventional pressurized water reactors and burn enhanced uranium, others use less conventional fuels. Some, for example, can generate power from what is now regarded as "waste", burning depleted uranium and plutonium left over from conventional reactors. Depleted uranium is basically U-238 from which the fissible U-235 has been consumed. It's also much more abundant in nature than U-235, which has the potential of providing the world with energy for thousands of years. Other reactor designs don't even use uranium. Instead, they use thorium. This fuel is also incredibly abundant, is easy to process for use as fuel and has the added bonus of being utterly useless for making weapons, so it can provide power even to areas where security concerns have been raised.
 
Coal plants destroy low income neighborhoods and minority communities 
NAACP, No Date. National Association for the Advancement of Colored People, NAACP commends Agreement to Close Two Chicago Coal Plants, In between 2009- 2012. http://www.naacp.org/news/entry/naacp-commends-agreement-to-close-two-chicago-coal-plants
(Chicago, IL) – NAACP leaders commended the agreement between Midwest Generation, Chicago officials and environmental groups that will lead to the closure of Fisk Generating Station and Crawford Generating Station. Fisk and Crawford ranked as two of the worst environmental justice offenders in an NAACP report released last year. The report, “Coal Blooded: Putting Profits Before People in Illinois”, analyzed emissions and demographic factors – including race, income, and population density – to rank plants’ “environmental justice performance”. Fisk and Crawford both received an “F”. “This agreement means a cleaner, healthier environment for the communities around these coal plants,” stated NAACP President and CEO Benjamin Todd Jealous. “Environmental justice is a civil rights issue, and the NAACP is committed to strong regulation and monitoring of toxic coal emissions. For too long, Fisk and Crawford have been literally choking some of Chicago’s most diverse neighborhoods, and some of its poorest.” “Coal-fired power plants are disproportionately located in low-income communities and communities of color, and Fisk and Crawford represent two of the most egregious offenders,” stated Jacqueline Patterson, Director of NAACP Environmental and Climate Justice Programs. “The Little Village Environmental Justice Organization and Mayor Emanuel were effective in raising the health concerns felt by so many Chicago citizens. Though it was a long time coming, it is heartening to see Midwest Generation take the socially responsible path.” “The 600,000 Chicago residents living within three miles of Fisk or Crawford have suffered long enough,” stated Rose Joshua, President of the NAACP South Side Chicago unit. “This is a true victory for grassroots democracy – a group of citizens who refused to be marginalized and spoke up for the health and wellbeing of their families and their environment.” Proximity to coal emissions can lead to a variety of respiratory diseases, including asthma and bronchitis, and can lead to premature death. The average income within three miles of Crawford is $11,097, and 83.9% of that population is composed of people of color. In the three miles surrounding Fisk, the average income is $15,065, and people of color make up 83.1% of the population. “Coal Blooded” was a coalition effort initiated by NAACP, Little Village Environmental Justice Organization and the Indigenous Environmental Network. Founded in 1909, the NAACP is the nation's oldest and largest civil rights organization. Its members throughout the United States and the world are the premier advocates for civil rights in their communities, conducting voter mobilization and monitoring equal opportunity in the public and private sectors.

Pollution from Coal plants increase food insecurity in minority communities 
NAACP 2011, National Association for the Advancement of Colored People, Coal Blooded: Putting Profits Before People, http://naacp.3cdn.net/343432b6ba7601f0c3_45m6bp9tn.pdf
Availability and affordability of nutritious foods are linked to agriculture production and markets, which are impacted by climate change which negatively impacts weather pattern dependent agricultural yields. In the US, already many African American and Latino children live in “food deserts” According to a 2008 study, availability of supermarkets in African American neighborhoods was 52% of their prevalence in white neighborhoods. 22 Another study found that in census tracks where African Americans live within a mile of a supermarket, their intake of food and vegetables increases by 32%. 23 According to a study based on data from the USDA and the Nielson Company, over a third of the 44 counties in the US that fall into the highest category of food insecurity have majority African American populations. One in 4 African American households is food insecure. 24 African American and Latino children are also more likely to suffer from obesity, according to the American Obesity Association. 25 Childhood hunger and obesity can limit children’s growth, restrict brain development and reduce immune function (thereby increasing illness rates). 26 Later in life, obesity is well known to lead to diabetes, high blood pressure, heart disease, etc. The Food Research and Action Center reports that food-insecure children are more likely to be tardy or absent from school. They further state that insufficient food also negatively impacts children’s ability to interact with others and his/her surroundings. 27 Hunger and obesity are linked to lack of access to affordable, nutritious foods and will be exacerbated by the shifts in agricultural yields that result from climate change. The disproportionate impact of climate change on communities of color is a secondary result of the emissions from coal fired power plants on top of the direct assault through the pollution that communities ingest daily.

Coal plants dump waste on surrounding areas 
BLF, SOC, GCPA, and Clear Air, 2002. Black Leadership forum- Black leaders to grapple with issues of the deepest significance to African Americans, particularly civil rights and major public policy issues, BLF sponsored two international forums in Durban, South Africa, Today focuses on environmental justice.  The Southern Organizing Committee for Economic and Social Justice- SOC was in the vanguard promoting community empowerment, capacity building and grassroots organizing, particularly in the South. Under the leadership of Connie Tucker who has served as the Executive Council of the National Environmental Justice Advisory Council, its Waste and Facility Siting Sub-committee, The Georgia Coalition for The Peoples’ Agenda- an advocacy organization that includes all of the major Civil Rights/Human Rights/Peace & Justice organizations around the state of Georgia. Dr. Joseph E. Lowery is the convener of this coalition. Dr. Joseph E. Lowery is minister in the United Methodist Church and leader in the American civil rights movement and effectively became Martin Luther King’s Immediate successor , Clear the Air- A joint project of three tasks forces: Clean Air Task Force, National Environmental Trust and U.S. PIRG Education Fund. The Clean Air Task Force is a non-profit organization dedicated to restoring clean air and healthy environments through scientific research, public education and legal advocacy. The National Environmental Trust is a non-profit, non-partisan organization dedicated to applying modern communications and public education techniques to environmental education and advocacy. The U.S. PIRG Education Fund is a nonprofit, nonpartisan organization that conducts independent research, and educates and organizes the public about a wide variety of environmental, consumer and government reform problems. Air of injustice. http://www.catf.us/resources/publications/files/Air_of_Injustice.pdf
People living near power plants can also be exposed to contaminants in power plant wastes. Power plant waste is largely made up of ash and other unburned materials that are left after the coal is burned. Each year more than 100 million tons of waste are generated from burning coal and oil. (32) These wastes contain high levels of metals like mercury, arsenic, lead, chromium, and cadmium. Disposal of power plant waste in unlined lagoons and landfills can contaminate groundwater (a source of drinking water) as can mine filling (dumping large volumes of combustion waste in abandoned mines). Power plant wastes are sometimes applied to agricultural fields, a practice that can directly contaminate the soil and can contaminate nearby areas with windblown dust.





Scenario 2: Warming
Small Modular Reactors achieve significant GHG reductions- US can serve as a center for export
Rosner, Goldberg, and Hezir et. al. ‘11 (Robert Rosner, Robert Rosner is an astrophysicist and founding director of the Energy Policy Institute at Chicago. He was the director of Argonne National Laboratory from 2005 to 2009, and Stephen Goldberg, Energy Policy Institute at Chicago, The Harris School of Public Policy Studies, Joseph S. Hezir, Principal, EOP Foundation, Inc., Many people have made generous and valuable contributions to this study. Professor Geoff Rothwell, Stanford University, provided the study team with the core and supplemental analyses and very timely and pragmatic advice. Dr. J’Tia Taylor, Argonne National Laboratory, supported Dr. Rothwell in these analyses. Deserving special mention is Allen Sanderson of the Economics Department at the University of Chicago, who provided insightful comments and suggested improvements to the study. Constructive suggestions have been received from Dr. Pete Lyons, DOE Assistant Secretary of Nuclear Energy; Dr. Pete Miller, former DOE Assistant Secretary of Nuclear Energy; John Kelly, DOE Deputy Assistant Secretary for Nuclear Reactor Technologies; Matt Crozat, DOE Special Assistant to the Assistant Secretary for Nuclear Energy; Vic Reis, DOE Senior Advisor to the Under Secretary for Science; and Craig Welling, DOE Deputy Office Director, Advanced Reactor Concepts Office, as well as Tim Beville and the staff of DOE’s Advanced Reactor Concepts Office. The study team also would like to acknowledge the comments and useful suggestions the study team received during the peer review process from the nuclear industry, the utility sector, and the financial sector. Reviewers included the following: Rich Singer, VP Fuels, Emissions, and Transportation, MidAmerican Energy Co.; Jeff Kaman, Energy Manager, John Deere; Dorothy R. Davidson, VP Strategic Programs, AREVA; T. J. Kim, Director—Regulatory Affairs & Licensing, Generation mPower, Babcock & Wilcox; Amir Shahkarami, Senior Vice President, Generation, Exelon Corp.; Michael G. Anness, Small Modular Reactor Product Manager, Research & Technology, Westinghouse Electric Co.; Matthew H. Kelley and Clark Mykoff, Decision Analysis, Research & Technology, Westinghouse Electric Co.; George A. Davis, Manager, New Plant Government Programs, Westinghouse Electric Co.; Christofer Mowry, President, Babcock & Wilcox Nuclear Energy, Inc.; Ellen Lapson, Managing Director, Fitch Ratings; Stephen A. Byrne, Executive Vice President, Generation & Transmission Chief Operating Officer, South Carolina Electric & Gas Company; Paul Longsworth, Vice President, New Ventures, Fluor; Ted Feigenbaum, Project Director, Bechtel Corp.; Kennette Benedict, Executive Director, Bulletin of the Atomic Scientist; Bruce Landrey, CMO, NuScale; Dick Sandvik, NuScale; and Andrea Sterdis, Senior Manager of Strategic Nuclear Expansion, Tennessee Valley Authority. The authors especially would like to acknowledge the discerning comments from Marilyn Kray, Vice-President at Exelon, throughout the course of the study, “Small Modular Reactors – Key to Future Nuclear Power”, http://epic.uchicago.edu/sites/epic.uchicago.edu/files/uploads/SMRWhite_Paper_Dec.14.2011copy.pdf, November 2011, LEQ)


As stated earlier, SMRs have the potential to achieve significant greenhouse gas emission reductions. They could provide alternative base load power generation to facilitate the retirement of older, smaller, and less efficient coal generation plants that would, otherwise, not be good candidates for retrofitting carbon capture and storage technology. They could be deployed in regions of the U.S. and the world that have less potential for other forms of carbon-free electricity, such as solar or wind energy. There may be technical or market constraints, such as projected electricity demand growth and transmission capacity, which would support SMR deployment but not GW-scale LWRs. From the on-shore manufacturing perspective, a key point is that the manufacturing base needed for SMRs can be developed domestically. Thus, while the large commercial LWR industry is seeking to transplant portions of its supply chain from current foreign sources to the U.S., the SMR industry offers the potential to establish a large domestic manufacturing base building upon already existing U.S. manufacturing infrastructure and capability, including the Naval shipbuilding and underutilized domestic nuclear component and equipment plants. The study team learned that a number of sustainable domestic jobs could be created – that is, the full panoply of design, manufacturing, supplier, and construction activities – if the U.S. can establish itself as a credible and substantial designer and manufacturer of SMRs. While many SMR technologies are being studied around the world, a strong U.S. commercialization program can enable U.S. industry to be first to market SMRs, thereby serving as a fulcrum for export growth as well as a lever in influencing international decisions on deploying both nuclear reactor and nuclear fuel cycle technology. A viable U.S.-centric SMR industry would enable the U.S. to recapture technological leadership in commercial nuclear technology, which has been lost to suppliers in France, Japan, Korea, Russia, and, now rapidly emerging, China.



Only developing small reactors solve
Shellenberger 12, Michael, president of the breakthrough institute, Jessica Lovering, policy analyst at the breakthough institute, Ted Nordhaus, chairman of the breakthrough institute, [“Out of the Nuclear Closet,” http://www.foreignpolicy.com/articles/2012/09/07/out_of_the_nuclear_closet?page=0,0]
To move the needle on nuclear energy to the point that it might actually be capable of displacing fossil fuels, we'll need new nuclear technologies that are cheaper and smaller. Today, there are a range of nascent, smaller nuclear power plant designs, some of them modifications of the current light-water reactor technologies used on submarines, and others, like thorium fuel and fast breeder reactors, which are based on entirely different nuclear fission technologies. Smaller, modular reactors can be built much faster and cheaper than traditional large-scale nuclear power plants. Next-generation nuclear reactors are designed to be incapable of melting down, produce drastically less radioactive waste, make it very difficult or impossible to produce weapons grade material, useless water, and require less maintenance. Most of these designs still face substantial technical hurdles before they will be ready for commercial demonstration. That means a great deal of research and innovation will be necessary to make these next generation plants viable and capable of displacing coal and gas. The United States could be a leader on developing these technologies, but unfortunately U.S. nuclear policy remains mostly stuck in the past. Rather than creating new solutions, efforts to restart the U.S. nuclear industry have mostly focused on encouraging utilities to build the next generation of large, light-water reactors with loan guarantees and various other subsidies and regulatory fixes. With a few exceptions, this is largely true elsewhere around the world as well. Nuclear has enjoyed bipartisan support in Congress for more than 60 years, but the enthusiasm is running out. The Obama administration deserves credit for authorizing funding for two small modular reactors, which will be built at the Savannah River site in South Carolina. But a much more sweeping reform of U.S. nuclear energy policy is required. At present, the Nuclear Regulatory Commission has little institutional knowledge of anything other than light-water reactors and virtually no capability to review or regulate alternative designs. This affects nuclear innovation in other countries as well, since the NRC remains, despite its many critics, the global gold standard for thorough regulation of nuclear energy. Most other countries follow the NRC's lead when it comes to establishing new technical and operational standards for the design, construction, and operation of nuclear plants. What's needed now is a new national commitment to the development, testing, demonstration, and early stage commercialization of a broad range of new nuclear technologies -- from much smaller light-water reactors to next generation ones -- in search of a few designs that can be mass produced and deployed at a significantly lower cost than current designs. This will require both greater public support for nuclear innovation and an entirely different regulatory framework to review and approve new commercial designs. In the meantime, developing countries will continue to build traditional, large nuclear power plants. But time is of the essence. With the lion's share of future carbon emissions coming from those emerging economic powerhouses, the need to develop smaller and cheaper designs that can scale faster is all the more important. A true nuclear renaissance can't happen overnight. And it won't happen so long as large and expensive light-water reactors remain our only option. But in the end, there is no credible path to mitigating climate change without a massive global expansion of nuclear energy. If you care about climate change, nothing is more important than developing the nuclear technologies we will need to get that job done.



The global nuclear industry is dying now and fossil fuels are increasing- its nuclear or fossil fuels- this makes solving warming impossible- Coal will just dominate
Tat ‘12 (Chee Hong Tat, Chief Executive, Energy Market Authority of Singapore, “Singapore International Market Week Publication”, “SECURING OUR ENERGY FUTURE APRIL 2012”, LEQ)

Nuclear Faces The Long Road Back For the nuclear industry, recovery will depend on turning around public opinion u For the nuclear industry, Fukushima will stand as the fault line dividing two eras. Before the catastrophic events of March 2011, nuclear energy had been reborn as the clean energy of choice, having emerged from decades as the pariah of the energy family. But the earthquake and tsunami that ripped through the Fukushima Daiichi nuclear power plant changed all of that, radically altering the energy landscape. For the atomic energy sector, it will be a long, hard and expensive road back. "Since the Fukushima disaster in Japan, the EU has begun to carry out comprehensive stress tests at its nuclear power plants," European Commissioner for Energy Mr GÜnther Oettinger said in a video pre- recorded for the Singapore International Energy Week (SIEW) 2011. "It [also] aims to put in place the most advanced legal framework for the sustainable use of nuclear energy." If anything, the Fukushima disaster has shown that nuclear power cannot operate in isolation, requiring instead a comprehensive and global approach to safety. "To strengthen nuclear safety world- wide, we would welcome other countries operating nuclear power plants to carry out similar assessments as soon as pos- sible," Mr Oettinger added. The International Energy Agency (IEA) has painted a gloomy picture of a world with what it calls a "low nuclear case". A reduced nuclear output will lead to "increased import bills, heightened energy security concerns, and make it harder and more expensive to combat climate change." In the immediate aftermath of the Fukushima disaster, Germany, Europe's biggest economy, closed eight of its 17 reactors permanently. It later formally announced plans to shut down its nuclear programme within 11 years. While nuclear has made a muted comeback since Fukushima – the US recently reaffirmed its commitment to nuclear by opening two new nuclear units, the first in 15 years, experts see continuing challenges that will make it very difficult for the nuclear power industry to expand beyond a small handful of reactor projects. China promises that nuclear can be made safer. In particular, its research into safer thorium fuel cycle technology has been applauded by the nuclear lobby. Despite this, experts say nuclear programmes worldwide are set to contract rather than expand. The low nuclear case foresees the total amount of nuclear power capacity fall- ing from 393GW at the end of 2010 to 335GW in 2035, a little more than half the levels previously set out in IEA's New Policies Scenario. New Policies Scenario The share of nuclear power in total gen- eration will drop from 13 per cent in 2010 to just seven per cent in 2035, with implications for energy security, diversity of the fuel mix, spending on energy imports, and energy-related CO2 emissions. "It is clear now that without nuclear, we cannot meet CO2 reduction targets," said IEA's former Executive Director, Mr Nobuo Tanaka, when he opened SIEW 2011 with his keynote lecture. Or, as the agency’s Chief Economist, Dr Fatih Birol, posits – make power in general "viciously more expensive" and close the door to 2°C forever. A shift away from nuclear power "would definitely be bad news for energy security, for climate change and also for the eco- A shift away from nuclear power would definitely be bad news for energy security, for climate change, and also for the economics of the electricity price nomics of the electricity price," he added. Research into small modular reactors (SMR) is still in its infancy although the reduced cost of a 10MW modular unit that could power about 7,000 homes, compared with the one million homes from a conven- tional reactor, is receiving attention. ThE EvEr- ShriNkiNG piE The drastically-altered landscape can be seen in IEA projections for nuclear. Under its 2010 outlook, there was to be a 90 per cent increase in nuclear capacity. This compares with its latest projection of 60 per cent for the same period from 2011. While there will now be heavy reliance on the lighter emissions of gas to meet green house targets, the nuclear disaster has been an unexpected fillip for the renewables and alternative energy sector. The rise was driven by the solar power industry, where the value of transac- tions jumped by 56 per cent to $15.8 billion, to account for almost one-third of take-overs, according to advisory firm PricewaterhouseCoopers. Nevertheless, analysts say any surge in renewable energy is likely to be eclipsed by a return to coal, with a powerfully negative effect on CO2 emissions. Even before the Japanese earthquake, the nuclear industry was struggling. Weak power demand due to the reces-sion and cheaper alternatives such as gas and coal made it difficult to justify the hefty investment in reactors. Only those plants with strong government backing were going ahead. With nuclear-agnostic countries dropping plans for civil nuclear indus- tries, China remains the last hope of the beleaguered sector. While China froze approvals of new nuclear plants follow- ing Fukushima, it has already restarted its programme and the country is set to dominate the nuclear landscape. The PRC's 2020 target of reaching 80,000MW of nuclear capacity, from 10,000MW last year, may have been reduced due to delays caused by Fukush- ima. Nevertheless, its ambitious projects are putting most of the other countries' nuclear plans in the shade. Meanwhile, other emerging econo- mies, including India and the United Arab Emirates, are also planning signifi- cant investments in new reactors. Nuclear’s share of electricity generation is also likely to slip as other forms of generation grow more quickly. In the developed world, the emphasis is on finding alternatives to nuclear power. In Japan, which derived some 30 per cent of its electricity from nuclear power plants prior to Fukushima, efforts to regain public support for restarting the re- actors have made little headway. Since the tsunami, 52 out of the nation's 54 reactors have been offline as of March 2012. One important litmus of the industry's health has been companies that service the nuclear energy marketplace. They, too, have been repositioning themselves in an increasingly unattractive market. Shaw, the US civil engineering com- pany, has sold its 20 per cent stake in nuclear engineering group Westinghouse Electric Company to Toshiba of Japan. Toshiba, for its part, plans to sell the holding to another investor. General Electric, the US industrial group that is one of the world's lead- ing nuclear engineers through its joint venture with Hitachi of Japan, has said it does not hold out much hope for market growth in the immediate future. It now expects nuclear power to decline in importance as other parts of the business grow more rapidly. 


Extinction
Dyer ‘12 -- London-based independent journalist, PhD from King's College London, citing UC Berkeley scientists (Gwynne, "Tick, tock to mass extinction date," The Press, 6-19-12, l/n, accessed 8-15-12, mss)
Meanwhile, a team of respected scientists warn that life on Earth may be on the way to an irreversible "tipping point". Sure. Heard that one before, too. Last month one of the world's two leading scientific journals, Nature, published a paper, "Approaching a state shift in Earth's biosphere," pointing out that more than 40 per cent of the Earth's land is already used for human needs. With the human population set to grow by a further two billion by 2050, that figure could soon exceed 50 per cent. "It really will be a new world, biologically, at that point," said the paper's lead author, Professor Anthony Barnofsky of the University of California, Berkeley. But Barnofsky doesn't go into the details of what kind of new world it might be. Scientists hardly ever do in public, for fear of being seen as panic-mongers. Besides, it's a relatively new hypothesis, but it's a pretty convincing one, and it should be more widely understood. Here's how bad it could get. The scientific consensus is that we are still on track for 3 degrees C of warming by 2100, but that's just warming caused by human greenhouse- gas emissions. The problem is that +3 degrees is well past the point where the major feedbacks kick in: natural phenomena triggered by our warming, like melting permafrost and the loss of Arctic sea-ice cover, that will add to the heating and that we cannot turn off. The trigger is actually around 2C (3.5 degrees F) higher average global temperature. After that we lose control of the process: ending our own carbon- dioxide emissions would no longer be enough to stop the warming. We may end up trapped on an escalator heading up to +6C (+10.5F), with no way of getting off. And +6C gives you the mass extinction. There have been five mass extinctions in the past 500 million years, when 50 per cent or more of the species then existing on the Earth vanished, but until recently the only people taking any interest in this were paleontologists, not climate scientists. They did wonder what had caused the extinctions, but the best answer they could come up was "climate change". It wasn't a very good answer. Why would a warmer or colder planet kill off all those species? The warming was caused by massive volcanic eruptions dumping huge quantities of carbon dioxide in the atmosphere for tens of thousands of years. But it was very gradual and the animals and plants had plenty of time to migrate to climatic zones that still suited them. (That's exactly what happened more recently in the Ice Age, as the glaciers repeatedly covered whole continents and then retreated again.) There had to be a more convincing kill mechanism than that. The paleontologists found one when they discovered that a giant asteroid struck the planet 65 million years ago, just at the time when the dinosaurs died out in the most recent of the great extinctions. So they went looking for evidence of huge asteroid strikes at the time of the other extinction events. They found none. What they discovered was that there was indeed major warming at the time of all the other extinctions - and that the warming had radically changed the oceans. The currents that carry oxygen- rich cold water down to the depths shifted so that they were bringing down oxygen- poor warm water instead, and gradually the depths of the oceans became anoxic: the deep waters no longer had any oxygen. When that happens, the sulfur bacteria that normally live in the silt (because oxygen is poison to them) come out of hiding and begin to multiply. Eventually they rise all the way to the surface over the whole ocean, killing all the oxygen-breathing life. The ocean also starts emitting enormous amounts of lethal hydrogen sulfide gas that destroy the ozone layer and directly poison land- dwelling species. This has happened many times in the Earth's history.


Ecosecurity discourse key to solvency
Matthew 2, Richard A, associate professor of international relations and environmental political at the University of California at Irvine, Summer (ECSP Report 8:109-124)
In addition, environmental security's language and findings can benefit conservation and sustainable development."' Much environmental security literature emphasizes the importance of development assistance, sustainable livelihoods, fair and reasonable access to environmental goods, and conservation practices as the vital upstream measures that in the long run will contribute to higher levels of human and state security. The Organization for Economic Cooperation and Development (OECD) and the International Union for the Conservation of Nature (IUCN) are examples of bodies that have been quick to recognize how the language of environmental security can help them. The scarcity/conflict thesis has alerted these groups to prepare for the possibility of working on environmental rescue projects in regions that are likely to exhibit high levels of related violence and conflict. These groups are also aware that an association with security can expand their acceptance and constituencies in some countries in which the military has political control, For the first time in its history; the contemporary environmental movement can regard military and intelligence agencies as potential allies in the struggle to contain or reverse humangenerated environmental change. (In many situations, of course, the political history of the military--as well as its environmental record-raise serious concerns about the viability of this cooperation.) Similarly, the language of security has provided a basis for some fruitful discussions between environmental groups and representatives of extractive industries. In many parts of the world, mining and petroleum companies have become embroiled in conflict. These companies have been accused of destroying traditional economies, cultures, and environments; of political corruption; and of using private militaries to advance their interests. They have also been targets of violence, Work is now underway through the environmental security arm of the International Institute for Sustainable Development (IISD) to address these issues with the support of multinational corporations. Third, the general conditions outlined in much environmental security research can help organizations such as USAID, the World Bank, and IUCN identify priority cases--areas in which investments are likely to have the greatest ecological and social returns. For all these reasons, IUCN elected to integrate environmental security into its general plan at the Amman Congress in 2001. Many other environmental groups and development agencies are taking this perspective seriously (e.g. Dabelko, Lonergan& Matthew, 1999). However, for the most part these efforts remain preliminary.'
Conclusions Efforts to dismiss environment and security research and policy activities on the grounds that they have been unsuccessful are premature and misguided. This negative criticism has all too often been based on an excessively simplified account of the research findings of Homer-Dixon and a few others.  Homer-Dixon’s scarcity-conflict thesis has made important and highly visible contributions to the literature, but it is only a small part of a larger and very compelling theory.  This broader theory has roots in antiquity and speaks to the pervasive conflicts and security implications of complex nature-society relationships. The theory places incidents of violence in larger structural and historical contexts while also specifying contemporarily significant clusters of variables.  From this more generalized and inclusive perspective, violence and conflict are revealed rarely as a society’s endpoint and far more often as parts of complicated adaptation processes.  The contemporary research on this classical problematic has helped to revive elements of security discourse and analysis that were marginalized during the Cold War.  It has also made valuable contributions to our understanding of the requirements of human security, the diverse impacts of globalization, and the nature of contemporary transnational security threats.  Finall,y environmental security research has been valuable in myriad ways to a range of academics, policymakers, and activists, although the full extent of these contributions remains uncertain, rather than look for reasons to abandon this research and policy agenda, now is the time to recognize and to build on the remarkable achievements of the entire environmental security field.



Turns any other alternative – it changes value structures that is a prerequisite to the alt
Dyer 8 [Dr. H.C. Dyer, School of Politics & International Studies (POLIS) @ University of Leeds, “The Moral Significance of 'Energy Security' and 'Climate Security” Paper presented at WISC 2nd Global International Studies Conference, ‘What keeps us apart, what keeps us together? International Order, Justice, Values’ http://www.wiscnetwork.org/ljubljana2008/getpaper.php?id=60]
There is already considerable concern and cooperative activity, but it must also cope with predominately structural obstacles. Beyond the practical problem of coping with existing structures, or changing them, is the deeper problem of assuming foundational points of reference for any given structural reality such that challenging or changing it is difficult or impossible. So there is an intellectual, or attitudinal, hurdle to leap at the outset – we’d have to accept that some deeply held assumptions are simply not viable (sustainable), and learn to let them go. I have suggested elsewhere that while ‘perspectives on politics in the absence of immutable external foundations may be quite widely accepted… there is a great temptation in public discourses to deal with uncertainty by positing certainties, and to play fundamentalist trump cards of different kinds’ (Dyer, 2008). Switching from one foundational reference to another is not likely to work, and the anti-foundational perspective taken here suggests a pragmatic approach to developing the most effective social practices as we learn them, and adjusting structures to support them. An institutional context illustrates the discourse, in so far as ‘some controversial principles, such as whether to approach from an anthropocentric perspective or from a biocentric approach, or whether the viewpoint was from the individual or community, were the focus of considerable debate’. Not surprisingly, there is an air of realism about the application of ethical principles on renewable energy: ‘although a normative declaration would be nice, it was not feasible in the current political environment’ (UNESCO 2007; 7). The pragmatism is, nevertheless, appropriate since there is no progress to be made by assuming that an appreciation of the moral significance of energy and climate security only bears on abstractions – the point is that the underlying values reflected in political agendas should be flushed out, and the most appropriate values promoted and acted upon in a pragmatic fashion as interests. For example, it was noted that ‘barriers to renewable energy systems were institutional, political, technical and financial’ and also that there is ‘potential conflict between bioregional, potentially unstable energy systems and countries’ desires for energy independence and self-reliance’; this suggests the need for a ‘global eco-ethics’ (UNESCO 2007; 8). Pragmatism is inherent in thinking through the moral significance of such challenges: ‘From the ethical point of view, nuclear power presented many problems at each point of the complex supply chain, including uranium mining, enrichment, and risk management in a functioning plant. It was a highly centralized and state-controlled source of energy that did not promote participatory democracy’. It can also be seen that ‘nuclear and fossil-fuel based power also triggered international conflicts’. By contrast, ‘renewable energies such as solar, wind, small hydro, biomass, geothermal and tidal energy are often decentralized and can be used in remote areas without a solid energy supply system’ (UNESCO 2007; 8-9). The moral significance of energy security and climate security dilemmas is that they cause us to see change as a challenge, rather than impossible; a challenge to be met by reconsidering our value-orientations – which changes everything. Elsewhere I’ve noted that goals which the state purports to serve (health, wealth, security) are seen differently in an environmental light, and this could lead to substantial change in political practices (Dyer, 2007). Another pragmatist, John Dewey, ‘argued that the public interest was to be continuously constructed through the process of free, cooperative inquiry into the shared good of the democratic community’ and Minteer suggests that this is a necessary approach ‘in making connections between normative arguments and environmental policy discourse’ (Minteer, 2005). This reflects Hayward’s argument that environmental values are supported by enlightened human interests, and furthermore this link must exist to promote ecological goods, and that consequently there are serious implications in fully integrating environmental issues into our disciplinary concerns (Hayward, 1998). I’ve argued before that environmental politics dislodges conventional understandings of moral and political agency, and in ‘this wider socio-political-economic context, ecological significance may be the determining factor in the end’ (Dyer, 2007). Hargrove (1989) makes an argument for anthropocentric, aesthetic sources of modern environmental concern by identifying attitudes that constrained (‘idealism’, ‘property rights’) and supported (scientific and aesthetic ideals) our environmental perspectives. If this argument doesn’t stretch us much beyond ourselves, there is no reason these anthropocentric orientations couldn’t be built upon as a foundation for more specifically ecocentric perspectives. The key here is to identify the underlying ‘security’ assumptions which thwart efforts to cope with energy and climate issues coherently and effectively, and to advocate those assumptions that serve genuine long-term human security interests (inevitably, in an ecological context). In this way can we take stock of the existing structures that constrain and diminish human agency – while conceiving of those that would liberate and secure it in sustainable ways. As the reality of the situation slowly dawns on us, various moral, political, economic and social actors are beginning to consider and test new strategies for coping – the real question is whether they are just playing to beat the clock, or if they’ve stopped long enough to reconsider the rules and purposes of the strategic context in which they act. 'Security' as cause and effect of a moral turn Security is central to understandings of the responsibilities of states, even definitional in their self-conception as defenders of the nation, with moral obligations to their own population which include defending them from external threats of all kinds (even if threats to nationals commonly emanate from their own state, per Booth’s ‘protection racket’, 1995). Security is usually the first concern of individuals as well, even extending to protective self-sacrifice (if sometimes greed or pleasure usurps this priority). The boundaries of concern and felt responsibility for security are nevertheless potentially flexible, and moral obligations may vary over time and space (who’s included, who’s not; when, where). The rationale for those obligations may now be extending over wider ranges of time and space, especially within an ecological perspective on how ‘security’ might be obtained. In this way, alertness to the security implications of climate and energy drives moral development, while at the same time a developed sense of moral obligation prompts a recasting of these issues in more urgent security terms. The insecurity of the status quo with respect to both energy and climate is enough to warrant serious consideration of how relative security might be obtained, and yet the most obvious dimension of insecurity is the collective failure to plan and act for the inevitable change that will be forced upon us, sooner or later. At every periodic assessment it seems sooner, rather than later, as IPCC and other government reports confirm our worst fears and the Bulletin of the Atomic Scientists sets the doomsday clock ever nearer to midnight. On the assumption that justice and equity will underwrite the feasibility of any international climate strategies, Grasso (2007) attempts to ‘identify a pluralistic normative ethical framework for climate mitigation and adaptation’ which includes ‘the criterion of lack of human security’ as regards the allocation of adaptation resources. The pursuit of any meaningful energy and climate security policy will require anticipation of future post-carbon scenarios. In offering a convincing perspective on ‘the age of petroleum’ as merely a recent blip in the long run of human energy supply (until the late 19th century provided by biomass and animate labour, and from the 21st century by renewables) the Nuclear Energy Agency argues that the ‘critical path structure’ should include ‘concurrent risk, economic, and environmental impact analyses… for all technologies and proposed actions for the transition to a post-petroleum economy’ (Nuclear Energy Agency, 2004; 37). While nuclear power remains under consideration, and hydrogen technology emerges as a potential portable fuel (though electricity intensive in production), there are many more positive solutions to the challenge. The alternatives to fossil fuels clearly exist, though it ‘will take a new industrial revolution’ (Scheer, 2002) or an ‘energy revolution’ (Geller, 2002). A wide range of innovations include ‘a fuel cell battery that runs on virtually any sugar source’ (African Technology Development Forum 27 March 2007). The Renewables 2007 Global Status Report (REN21) offers evidence of ‘the undeterred growth of electricity, heat, and fuel production capacities from renewable energy sources, including solar PV, wind power, solar hot water/heating, biofuels, hydropower, and geothermal’. Heinberg notes that the 21st century ushered in an era of declines, in a number of crucial parameters: Global oil, natural gas and coal extraction; Yearly grain harvests; Climate stability; Population; Economic growth; Fresh water; Minerals and ores, such as copper and platinum. ‘To adapt to this profoundly different world, we must begin now to make radical changes to our attitudes, behaviors and expectations’ – he seeks to address ‘the cultural, psychological and practical changes we will have to make as nature rapidly dictates our new limits’ (Heinberg, 2007). Thus moral issues arise as the idea of a post-petroleum economy gains new currency as a security issue. Decades ago, conventional intergovernmental bureaucracies (e.g. FAO, 1982, ‘Planning for the post-petroleum economy’) were addressing what now seems a novel and urgent issue, perhaps because the sense of urgency or emergency has re-emerged in the confluence of energy and climate concerns. Both producers and consumers of energy have already taken some steps to reflect concern with energy and climate insecurity, by experimenting with different practices (recycling, improving efficiency, slowly introducing new technologies, attempting to manage the energy situation collectively, etc), and yet a remaining element of denial is reflected in a slow pace of change limited to the margins rather than the centre of planning. It seems fairly clear that maintaining current assumptions about economic growth while addressing climate change will at the very least require prompt application of new technologies and a regulatory and fiscal environment to support them (Sachs, J., 2008). This implies a radical shift of practices, and it remains to be seen whether currently familiar assumptions about economic growth will survive. Dabelko notes the considerable history of environmental security thinking, which figured in the landmark Brundtland Report (‘Our Common Future’, 1987) twenty years ago, including extensive discussions of energy, food security, and sustainable development in general (Dabelko, 2008). However, the Brundtland account of environmental security (and sustainable development) may be too conventional and insufficiently radical for current purposes, as the contemporaneous critiques and events of the intervening decades suggest. The present challenges require a more holistic 'ecological security' perspective for achieving climate security and energy security in a coordinated manner, reflecting an evolving morality-security relationship. Pirages and De Geest offer an ‘eco-evolutionary’ approach to environmental security, ‘to anticipate and analyze emerging demographic, ecological and technological discontinuities and dilemmas associated with rapid globalization’ (Pirages and De Geest, 2003), while Kütting highlights the distinctions between environmental security and ecological security, suggesting that ecological security addresses local environment/society relations rather than state-centric concerns with environmental threats – though she does argue that ecological security is still focussed on the issue of violence and conflict as security references, rather than inequality per se; an issue that development of the concept is addressing. She also notes Peluso and Watt’s (2001) political ecology critique of the concept of environmental security: ‘[their] ecological security approach combines structural political economy approaches with cultural and ecological studies’ (Kütting, 2007; 52-53). Among the conclusions Kütting arrives at is that the breadth and inclusiveness of ‘ecological security’ which gives it great qualitative and normative analytical power can also diffuse the meaning and reference of the concept. A broad concept, to be sure, and yet the breadth of ‘ecological security’ may provide the framework for research into narrower policy topics which is otherwise thrown into a competitive relationship. For each society, economy, or country, or collective actor (such as the EU), competing political and economic demands may undermine the attempt to address climate and energy security priorities in a coordinated, consistent, and complementary manner. It is already clear that energy and climate create a nexus that invokes long-term security concerns for major actors (Hart, 2007), but not so clear that they have been understood as interconnected strategic goals in a moral context. Achieving such strategic goals rests heavily on global cooperation and the success of any such endeavours would seem to rest in having a commonly accepted framework – such as ecological security – to underwrite agreement in principle and policy. Sayre identifies as the critical factor our choice of values: ‘we have a clear and urgent need to set aside the values of consumerism and to replace them with other values …’ (Sayre, 2007; Chapter 18). It is this underlying set of values that has not yet been seriously addressed in energy and climate security discussions, not least because it presents profound challenges to almost everything we currently do, and the way we do it. To meet such challenges it will be necessary to internalize an ecological understanding of human security in our moral, political, economic, and social systems and structures. Such an ecological understanding would encompass the widest scope of moral community. The emergence of ‘energy security’ and ‘climate security’ reflects an increased sense of urgency around these issues at the heart of state interests and the global political economy, and may yet represent the tipping point at which the remnants of denial and resistance are abandoned in favour of structural adjustments of the ecological kind. While practical issues (such as developing alternative portable fuels) may carry moral implications, the real normative weight of pursuing energy and climate security arises from the wider structural implications of securing a sustainable future. Viewing such developments as a moral turn allows us to appreciate that a sense of insecurity can cause us to question our assumptions and adjust our values, and that changing values can underwrite our efforts to change everything else – including the socio-political-economic structures that influence our practices. Conclusions: more than instrumental adjustment These recent climate and energy security terms reflect more than mere instrumental adjustment to practical challenges, within the framework of existing moral conceptions and commitments; that is, within the framework of the existing international system. Our attention should be turned to the systemic and structural implications of this shifting discourse, as it may reflect substantial underlying change. Furthermore, any opportunity to build on momentum or dynamics that would address the fundamental issues of energy and climate should be identified and capitalised on – while mere instrumental short-term adjustments may advantage some actors, it is of course necessary to go far beyond such superficial instrumentality and to appreciate the deeper significance of the energy-climate scenario. In viewing shifts in the security discourse as morally significant, we are better able to appreciate the structural consequences. In light of these evolving security concepts we should attempt the further development of an 'ecological security' concept as a holistic perspective of some practical and normative significance. This should be informed by an anti-foundational interpretation of the discourses in which these security terms are deployed, with no fixed assumptions about moral, political, economic or social points of reference – this is new territory, which demands open-mindedness. As Cerny (1990) concluded in respect of structure and agency, our inherited ideas are imperfect guides to the future, and a critical report on biofuels (Santa Barbara, 2007) concludes that energy security and climate change demand a new paradigm and cites Einstein: ‘We can’t solve problems by using the same kind of thinking we used when we created them’. Oversimplification of the issues under convenient ‘security’ labels is risky – in doing this states signal high priority ‘national interests’ and the threat of extraordinary measures. However, a moral perspective on security could lead to even more extraordinary measures: global cooperation in the long-term pursuit of human interest, bringing urgency to what is obviously important. Thus some conformity around ecological values may yet help us cope with the challenges of energy and climate security.


We need to use the master’s tool – working within the system enables reformism
Schatz 12 (JL, Binghamton U, "The Importance of Apocalypse: The Value of End-­‐Of-­‐ The-­‐World Politics While Advancing Ecocriticism," The Journal of Ecocriticism: Vol 4, No 2 (2012))
Any hesitancy to deploy images of apocalypse out of the risk of acting in a biopolitical manner ignores how any particular metaphor—apocalyptic or not—always risks getting co--‐opted. It does not excuse inaction. Clearly hegemonic forces have already assumed control of determining environmental practices when one looks at the debates surrounding off--‐shore drilling, climate change, and biodiversity within the halls of Congress. “As this ideological quagmire worsens, urgent problems … will go unsolved … only to fester more ominously into the future. … [E]cological crisis … cannot be understood outside the larger social and global context … of internationalized markets, finance, and communications” (Boggs 774). If it weren’t for people such as Watson connecting things like whaling to the end of the world it wouldn’t get the needed coverage to enter into public discourse. It takes big news to make headlines and hold attention spans in the electronic age. Sometimes it even takes a reality TV show on Animal Planet. As Luke reminds us, “Those who dominate the world exploit their positions to their advantage by defining how the world is known. Unless they also face resistance, questioning, and challenge from those who are dominated, they certainly will remain the dominant forces” (2003: 413). Merely sitting back and theorizing over metaphorical deployments does a grave injustice to the gains activists are making on the ground. It also allows hegemonic institutions to continually define the debate over the environment by framing out any attempt for significant change, whether it be radical or reformist. Only by jumping on every opportunity for resistance can ecocriticism have the hopes of combatting the current ecological reality. This means we must recognize that we cannot fully escape the master’s house since the surrounding environment always shapes any form of resistance. Therefore, we ought to act even if we may get co--‐opted. As Foucault himself reminds us, “instead of radial ruptures more often one is dealing with mobile and transitory points of resistance, producing cleavages in a society that shift about[.] … And it is doubtless the strategic codification of these points of resistance that makes a revolution possible, somewhat similar to the way in which the state relies on the institutional integration of power relationships. It is in this sphere of force relations that we must try to analyze the mechanisms of power” (96--‐97). Here Foucault “asks us to think about resistance differently, as not anterior to power, but a component of it. If we take seriously these notions on the exercise and circulation of power, then we … open … up the field of possibility to talk about particular kinds of environmentalism” (Rutherford 296). This is not to say that all actions are resistant. Rather, the revolutionary actions that are truly resistant oftentimes appear mundane since it is more about altering the intelligibility that frames discussions around the environment than any specific policy change. Again, this is why people like Watson use one issue as a jumping off point to talk about wider politics of ecological awareness. Campaigns that look to the government or a single policy but for a moment, and then go on to challenge hegemonic interactions with the environment through other tactics, allows us to codify strategic points of resistance in numerous places at once. Again, this does not mean we must agree with every tactic. It does mean that even failed attempts are meaningful. For example, while PETA’s ad campaigns have drawn criticism for comparing factory farms to the Holocaust, and featuring naked women who’d rather go naked than wear fur, their importance extends beyond the ads alone6. By bringing the issues to the forefront they draw upon known metaphors and reframe the way people talk about animals despite their potentially anti--‐Semitic and misogynist underpinnings. Michael Hardt and Antonio Negri’s theorization of the multitude serves as an excellent illustration of how utilizing the power of the master’s biopolitical tools can become powerful enough to deconstruct its house despite the risk of co--‐optation or backlash. For them, the multitude is defined by the growing global force of people around the world who are linked together by their common struggles without being formally organized in a hierarchal way. While Hardt and Negri mostly talk about the multitude in relation to global capitalism, their understanding of the commons and analysis of resistance is useful for any ecocritic. They explain, [T]he multitude has matured to such an extent that it is becoming able, through its networks of communication and cooperation … [and] its production of the common, to sustain an alternative democratic society on its own. … Revolutionary politics must grasp, in the movement of the multitudes and through the accumulation of common and cooperative decisions, the moment of rupture … that can create a new world. In the face of the destructive state of exception of biopower, then, there is also a constituent state of exception of democratic biopolitics[,] … creating … a new constitutive temporality. (357) Once one understands the world as interconnected—instead of constructed by different nation--‐states and single environments—conditions in one area of the globe couldn’t be conceptually severed from any other. In short, we’d all have a stake in the global commons. Ecocritics can then utilize biopolitics to shape discourse and fight against governmental biopower by waking people up to the pressing need to inaugurate a new future for there to be any future. Influencing other people through argument and end--‐of--‐the--‐world tactics is not the same biopower of the state so long as it doesn’t singularize itself but for temporary moments. Therefore, “it is not unreasonable to hope that in a biopolitical future (after the defeat of biopower) war will no longer be possible, and the intensity of the cooperation and communication among singularities … will destroy its [very] possibility” (Hardt & Negri 347). In The context of capitalism, when wealth fails to trickle down it would be seen as a problem for the top since it would stand testament to their failure to equitably distribute wealth. In the context of environmentalism, not--‐in--‐my--‐backyard reasoning that displaces ecological destruction elsewhere would be exposed for the failure that it is. There is no backyard that is not one’s own. Ultimately, images of planetary doom demonstrate how we are all interconnected and in doing so inaugurate a new world where multitudes, and not governments, guide the fate of the planet.


Climate change is coming now and bears a hugely disproportionate impact on those already at the greatest socioeconomic disadvantage, causing widespread physical displacement and death
Byravan and Rajan ’10 Sujatha Byravan and Sudhir Chella Rajan, “The Ethical Implications of Sea-Level Rise Due to Climate Change,” Ethics & International Affairs 24, No. 3, 9/20/2010, only accessible on some exclusive database
As scientific evidence for the adverse effects of human-induced climate change grows stronger, it is becoming increasingly clear that these questions are of urgent practical interest and require concerted international political action. In the course of this century and the next, the earth’s climate will almost surely get warmer as a direct result of the emissions accumulated in the atmosphere from the burning of fossil fuels since the Industrial Revolution. This warming will very likely result in heat waves, heavy precipitation in some areas, extreme droughts in others, increased hurricane intensity, and sea-level rise of about one meter—although recent findings suggest this rise could quite plausibly be greater than that by century’s end.1 Forecasts of how many people will be displaced by 2050 by climate change vary widely, from about 25 million to 1 billion. The difficulty in accurate forecasting lies not only in the uncertainty regarding future climate change impacts and adaptation measures but also in estimating the outcome of the several complex factors driving migration.2 No other form of environmentally induced human migration will likely be as permanent as that caused by climate-induced SLR; and there are special reasons why its victims deserve unique moral consideration. SLR will affect coastal populations in a variety of ways, including inundation, flood and storm damage, erosion, saltwater intrusion, and wetland loss. Together, these will greatly reduce available land for cultivation, water resources, and fodder, causing severe hardship in terms of livelihood and habitat loss. Worst of all, SLR and the associated changes in the coastal zone will add burdens to many who are already poor and vulnerable. The physical changes associated with SLR may themselves take place in abrupt, nonlinear ways as thresholds are crossed. In turn, the least resilient communities— that is, those dependent on subsistence fishing—will be the first to experience ‘‘tipping points’’ in their life systems, so that the only option available to them would be to abandon their homes and search for better prospects elsewhere. As the average sea level continues to rise, coastal inundation, saltwater intrusion, and storm surges will become more intense and people will find it increasingly difficult to stay in their homes and will look for ways to migrate inland. As ever larger numbers pass thresholds in their ability to cope, more societal tipping points will be crossed, resulting in the sudden mass movements of entire villages, towns, and cities in coastal regions.3 On small islands and in countries with heavily populated delta regions, the very existence of the nation-state may become jeopardized, so that the extremely vulnerable will no longer have state protection they can rely on. The extent of vulnerability to sea-level rise in any given country will depend on more than just its terrain and climatic conditions: the fraction of the population living in low-lying regions, the area and proportion of the country inundated, its wealth and economic conditions, and its prevailing political institutions and infrastructure will all be of relevance. Thus, in a large country, such as the United States or China, coastal communities would be able to move inland, given adequate preparation and government response. In the case of small islands in the South Pacific, however, such an option does not exist, since it is expected that most or even the entire land area will sink or become uninhabitable. In such cases as Bangladesh, Egypt, Guyana, and Vietnam, where nearly half or more of the populations live in low-lying deltaic regions that support a major fraction of their economies, SLR will threaten the very functioning of the state. Moreover, it is increasingly clear that for tens to hundreds of millions of people living in low-lying areas and on small islands, no physical defense is realistically possible or can be fully protective. A recent report by the Dutch Delta Committee proposes annual investments of about 1.5 billion Euros for the rest of the century just to protect the Netherlands’ 200-mile coastline, and indicates that 20–50 percent of coastal land worldwide cannot be protected, especially under conditions where SLR takes place rapidly—as a result, say, of a collapse of major ice sheets in Greenland or Antarctica.4 Even if greenhouse gases are removed from the atmosphere through some future technology, we are already committed to a certain degree of warming and sea-level rise because of the thermal inertia of the oceans. In addition, most residents of small island nations and other low-lying coastal regions around the world will not be able to avail themselves of the sorts of conventional adaptation remedies that are conceivable for the victims of drought, reduced crop yields, desertification, and so on. Apart from exceptional cases where adequate engineering solutions can be developed to prevent inundation, coastal erosion, saltwater intrusion, and other challenges associated with rising seas, people living in these vulnerable regions will be forced to flee, generally with no possibility of return to their original homes. Indeed, migration and permanent resettlement will be the only possible ‘‘adaptation’’ strategy available to millions. Existing international law provides no solution for these individuals, for whom, we will argue, the only just remedy is in the form of special rights of free global movement and resettlement in regions and countries on higher ground in advance of disaster. What Needs to Be Done The issue of climate change and migration has received considerable scholarly attention, primarily in terms of its political and legal implications, but there has been little focus on the ethical aspects.5 In an earlier paper we suggested that the responsibility of absorbing ‘‘climate exiles’’ should be shared among host countries in a manner that is proportional to a host’s cumulative emissions of greenhouse gases.6 Here, we try to develop the ethical basis for the international community, first, to recognize that displaced persons, and in particular those whose nation states will have become physically nonexistent or will face an unendurable burden, should have a special right to free movement to other countries; and, second, to formulate institutional means for providing them political, social, and economic rights. We define the victims’ unbearable burden in the following terms: they will face a breakdown or total forfeiture of prevailing physical, economic, and social support systems; and they will have no effective state to endow them with rights and alleviate their pain. It is not our intention to provide a particular formula for how individual countries should be made responsible for the victims’ habitation and citizenship, but to suggest instead that once the basic principle of shared responsibility based on each country’s contribution to climate change is accepted, there could be several ways to determine precisely how the costs of policy implementation should be distributed, how rights could be exercised by the climate exiles and migrants, and what other institutional and political mechanisms should be established to avert a massive refugee crisis. The fairest solution, we therefore propose, is for the international community to grant, in the first instance, the individual right to migrate to safe countries for those who will be displaced forcibly by SLR. We then recommend that an international treaty begin to address this issue so that climate migrants and future exiles will be able to find homes well in advance of the actual emergency.7 Indeed, unlike in the case of natural disasters, such as the Asian tsunami of December 2004, the world is already sufficiently forewarned about the need to prepare for the effects of SLR and has ample time and opportunity to make reasoned judgments about how best to respond.8 We contend that the alternative—to ignore potential victims until after they become ‘‘environmental refugees’’—is morally indefensible as well as impractical. For one thing, the victims in the case of SLR cannot even be classified as ‘‘refugees’’ since there are no legal instruments that give them this option. Notably, the Refugee Convention, designed to protect those forced to flee their homes as a result of war or persecution, in force since 1954, recognizes as a refugee someone who is ‘‘unable [or] unwilling to avail himself of the protection’’ of his country of nationality and is outside that country ‘‘owing to well-grounded fear of being persecuted for reasons of race, religion, nationality, membership in a particular social group or political opinion’’—a definition that does not extend to those adversely affected by environmental disasters, including climatic change. In this paper and elsewhere we therefore reserve the terms ‘‘climate migrants’’ and ‘‘climate exiles’’ to refer to the victims of SLR attributed to climate change. The former includes all those who are displaced because of the effects of climate change, while the latter refers to a special category of climate migrants who will have lost their ability to remain well-functioning members of political societies in their countries, often through no fault of their own. Further, while most climate migrants will be internally displaced people, or have the opportunity of returning to their countries or regions of origin if adequate adaptation measures were taken, climate exiles will be forced to become permanently stateless in the absence of other remedies.  Duties to Climate Exiles Our fundamental argument is that humanity carries a special obligation to present and future generations of people whose homes, means of livelihood, and membership in states will be lost specifically as a result of sea-level rise caused by climate change. We draw upon the principle of intergenerational equity, wherein each generation is collectively responsible for protecting and using natural resources in a sustainable manner so that future generations are not unduly harmed by their present misuse. The recognition of this duty implies, as Joerg Tremmel suggests, that ‘‘in spite of the difficulties such as opportunity costs, restricted human ability and foresight, modern collective agents (present governments and leading industrial companies) have to take their responsibility for future generations seriously.’’9 This responsibility is carried over to representative agents in the future who share the legacy of causing harm with their forebears but who now have the ability to recognize the suffering that ensues as a result of historical (if not continuing) actions and can therefore make amends to the sufferers who live in their midst. As we discuss later, this is not always equivalent to an argument for making reparations for past injury. 



The consequences of climate change should not be underestimated or ignored for the sake of ‘theoretical purity.’ Social theory must redirect its analytical attention to climate science—refusal risks complicity with the worst violence
Lever-Tracy ‘8 Constance Lever-Tracy, “Global Warming and Sociology,” Current Sociology 56 (3), 2008, pp. 445-466, http://ireswb.cc.ku.edu/~crgc/NSFWorkshop/Readings/Lever-Tracy%20Current%20Sociology%202008.pdf
There is a mystery in this lack of interest in developments that could conceivably open the door to chaos and barbarism later this century, or whose prevention might require a transformation in the core processes of industrial society. A contingent reason for the silence may lie in the status structure of the discipline. Writers on the subject often come from the field of environmental sociology, originating in rural sociology. Given the classical focus on urbanization, rural sociology has tended to be marginalized from prestigious journals or degree courses. There are, however, more essential reasons for the silence. Arguably, it derives from the interaction of two factors. The first is our recently acquired suspicion of teleology and our mirroring of an indifference we find in contemporary society towards the future. The second factor is our continuing foundational suspicion of naturalistic explanations for social facts, which has often led us to question or ignore the authority of natural scientists, even in their own field of study. Together, these two have often blinded us to the predicted, fateful convergence of social and natural time, in a new teleological countdown to possible disaster, coming towards us from the future. While the rate of change of natural processes is shrinking towards the time scales of human society, social scientists have been theorizing a further shrinking in cultural horizons, with an emphasis on immediate gratification, and a decline in long-term direction or plans, so that even threats just decades away would now scarcely register. In his history of the 20th century, Eric Hobsbawm complained how men and women, at the century’s end, live in a ‘permanent present’ where a discounting of the past parallels inattention to the future. The editors of What the Future Holds: Insights from Social Science, note in their introduction the sharp decline, since 1980, of academic discussions on future scenarios (Cooper and Layard, 2002: 4). For those of us brought up on C. Wright Mills, historical grand narratives have seemed to be at the very foundation of our discipline, yet no sociologist contributed to this volume. To grasp this, we can contrast the classic sociological paradigms of modern society with ours. Marx and Weber were motivated to understand both the origins and the distinctive nature of modern, capitalist, industrial, urban society, and its future shape and likely trajectory. Marx expected contradictions in the society to work themselves out dialectically, through polarizing class conflict leading either to barbarism or an era of freedom and plenty, while Weber, more pessimistically, foresaw a linear trajectory, with the uninterrupted advance of the calculating, depersonalized ‘cosmos of the modern economic order . . . bound to the technical and economic conditions of machine production which today determine the lives of all individuals. . . . Perhaps it will so determine them until the last ton of fossilised coal is burnt’ (Weber, 1930: 181). Neither, however, expected any major interruption to strike suddenly from outside society. Sociologists have more recently sought to describe and understand a new social reality, resulting from the dissolution of these expectations, and have come to reject any long-term future orientation as ‘teleology’. We have no expectation now of socialist transformation, while both the progressive polarization of a collectively organized working class and an increasingly concentrated capital has been reversed. The iron cage and the onward march of rationality and bureaucracy have also been countered. In their place we see a rise in entrepreneurial small businesses and religious fundamentalisms and in mantras of competition, individualism and flexibility. This foreshortening of time horizons has often been made central to sociological theorizing in the late 20th century. Giddens saw the ‘dissolution of evolutionism’ and the ‘disappearance of teleology’ as two of the most conspicuous features of his new stage of reflexive, radicalized modernity (Giddens, 1990: 52). Lash and Urry (1987) described and theorized a transition, taking place from the 1970s, from ‘organized’ to ‘disorganized’ capitalism. As deregulation and globalization ratcheted up competition, the capacity of corporations, unions and governments to coordinate the national economy and society was undermined. Short-term, ‘flexible’ responsiveness replaced long-term planning. The French regulation school spoke of a transition from a Fordist to a flexible, post-Fordist regime of accumulation. In Britain, Harvey wrote in 1989 of the new wave of ‘space–time compression’, in which a crisis of profitability was overcome by accelerating the turnover time of capital and technology. The half-life of a Fordist product, of five to seven years, was cut by half or more, and ‘the postmodern aesthetic celebrated difference, spectacle, ephemerality and fashion’ (Harvey, 1989: 156). ‘The temporary contract in everything is the hallmark of postmodern living’ (Harvey, 1989: 291). The dominance of stock options and share turnover has increasingly subjected investment decisions everywhere to a very short-term profit motive. 9 Japanese capitalism, distinctively and, for a time, successfully based on corporate planning, made possible by reinvested profits, managerial power and lifetime employment, entered a long period of stagnation after 1991, undermining its relevance as an alternative model. The collapse of communism similarly removed another such alternative. Baumann (1988) extended the idea of postmodernity from culture to society. He described postmodern art as the paradigm of postmodern culture and of a postmodern world view that rejected historical thinking, and cited Deleuze and Guattari’s metaphor of the rhizome: ‘that peculiar rootstock which . . . seems to possess no sense of privileged direction, expanding instead sideways, upwards and backwards with the same frequency’ (Baumann, 1988: 791). However, he warned against a ‘postmodern sociology’ that would itself take on these attributes, advocating instead a ‘sociology of postmodernity’. This could study postmodernity as ‘a fully fledged comprehensive and viable type of social system’, a historical stage in which consumer freedom had been substituted for work ‘as the hub around which the life world rotates. . . . Having won the struggle for control over production . . . capitalism can now afford the free reign of the pleasure principle’ (Baumann, 1988: 808). It should not, we can add, pre-empt an awareness that a later stage might replace this rhizome-like postmodern social system by a countdown to a natural catastrophe. Where do such changes lead us? Is there life after information/ consumer/post whatever society? Too often, one suspects, Baumann’s warning has not been heeded, and sociology has taken on some of the colouration of its subject matter. Without admitting it, many sociologists have acted as if Lyotard’s postmodern evaporation of the historical ‘grand narratives’ or Fukuyama’s ‘end of history’ were in fact upon us, as suitable guides to our own practice. Sociologists have thus described at length how contemporary society has turned its eyes away from the future, its people focusing on immediate consumption and ephemeral fashions, its politicians on the next election and its industrial leaders on the next annual report. To take global warming seriously involves asking the kinds of questions about future directions that most sociologists believe they have now put behind them. Preoccupied with analysing these ‘social facts’, sociologists are unwilling to be disturbed by the voices of natural scientists, reporting from inaccessible upper atmospheres, ancient ice cores or deep oceans, where no social facts exist. Unable themselves to judge the validity of the evidence, and increasingly uncomfortable with predictions and teleologies, they prefer to avoid the subject. For the classics (Marx, Weber, Durkheim), as for most sociologists since, nature, for practical purposes, was an unproblematic, stable background constant, increasingly understood and controlled by science and technology. The role of sociology was to study social processes, trends and contradictions independently from the natural sciences. Such an insulation of society from nature has, indeed, become a major subject of debate between realists and social constructivists within environmental sociology, since Catton and Dunlap first counterposed their ‘New Ecological Paradigm’ to what they called the ‘Human Exemptionalist Paradigm’ in the late 1970s (Dunlap, 2002; Yearley, 2002). Since then, environmental sociologists have worked out an accommodation, enabling them to take seriously the findings of natural scientists. See, for example, Mol and Spaagaren’s (2000: 27) claim that ‘What is conceived of as “social” . . . cannot be explained without reference to the natural.’ Mainstream sociologists, on the other hand, have remained much closer to the social constructivist paradigm of nature. At best a middle road could be claimed for the idea that science and society are ‘partially independent levels’, but this led to the same conclusion as constructivism: that knowledge of science is rarely relevant for sociologists (Lidskog, 2001). Such a ‘partial independence’ of the levels is, however, dramatically called into question by the time convergence that has become manifest in the last decades. Social processes that impact on nature in unintended ways, such as emissions caused by economic growth and the destruction of carbon sink forests, have been speeding up exponentially since the industrial revolution. The result has been an unexpected and unprecedented speeding up also of changes in natural processes. Natural change is usually very slow. It used to be believed, for example, that it would take 10,000 years to melt an ice sheet, 10 but we can no longer assume that, for practical purposes, changes in natural processes are not relevant to social analysis. Global climate changes are now likely to impact within our own lives or those of our children. The urgency for remedial action is now measured in decades, not able to be postponed to some indefinite future. But even decades have now receded out of sight. The fact that macro theorists of late 20th century society, from Daniel Bell to Ulrich Beck, continue to see nature as either irrelevant or as socially controlled or even constructed, contributes to sociology’s marginal contribution to the discussions about global warming. In this case, where the concepts and the evidence have been entirely the product of natural scientists, and beyond the expertise of social scientists to evaluate, the latter have found themselves on uncomfortable ground and have tended to shy away. Daniel Bell, in his influential Post Industrial Society, proposed a three-part schema, comprising pre-industrial (or traditional), industrial and post-industrial stages. The third would be based on information technology, rather than on the use of energy and raw materials, and on the displacement of the secondary, manufacturing sector by what we now call ‘services’. In his schema, the ‘game against nature’ was relegated to the ‘pre-industrial stage’ (with no hint that it might return), and the ‘game against fabricated nature’ of the industrial stage was now also about to be displaced by the post-industrial ‘game between persons’ (Bell, 1974: 117). Others later added theories of ‘information society’ and of ‘dematerialized production’ (Stehr, 2001: 77) to the concept of a post-industrial society – often ignoring the fact that energy-intensive material production has been globalized rather than displaced, and continues to grow absolutely despite large increases in efficiency. Giddens has been dismissive of the relevance of direct studies of natural ‘facts’, remarking that ‘Although ecology seems to be wholly about “nature”, nature in the end has very little to do with it’ (Giddens, 1994: 189). Perhaps for this reason, he has written little about global warming: it is not mentioned in his book on Reflexive Modernization (Beck et al., 1994) or in his introduction to the more recent A Progressive Manifesto (Giddens, 2003). In Beyond Left and Right (Giddens, 1994), he did include global warming in his list of the ‘high consequence, manufactured risks’ of reflexive modernity, but devoted to it only a few lines (Giddens, 1994: 3–4, 203). He understood such ‘manufactured risks’ as essentially a product of human intervention (Giddens, 1994: 3–4, 203, 206–7) rather than (as this article argues) resulting from an, only partly understood, interaction of social and natural systems each with their own dynamic, and therefore requiring both social and natural expertise. He argued global warming was ‘not undisputed’, and rather than referring to the collective conclusions of most climatologists since 1988, or the IPCC report of 1990 (expressing the views of 700 specialist scientists) or that of the Rio Earth Summit of 1992, he preferred to cite Deepak Lal, the neoliberal economist, from his 1990 Wincott Memorial Lecture for the Institute of Economic Affairs. ‘According to Lal,’ wrote Giddens, ‘the evidence about global warming is ambiguous and scientists disagree about its interpretation. Depending on which scientist is consulted, “we could frizzle or we could freeze or there may be no change”’ (Giddens, 1994: 203); 11 easier then to ignore them all. Ulrich Beck’s concept of ‘Risk Society’ is the only grand social theory with a major explicit focus on the interface of society and nature, but on closer examination it too proves inappropriate to the question of climate change. In fact, Beck does not discuss the application of his concept to the greenhouse effect, but concentrates instead on such issues as toxicity, nuclear hazards or genetic engineering, and this is not surprising given how inappropriate his analysis is for the former purpose. 12 Beck claims that ‘risks’ are products of today’s new stage of ‘high industrialism’ and its advanced ‘science/technology’ (he rarely distinguishes the two), which often seem to be his primary enemy. But global warming does not fit, being a long-term cumulative effect, finally manifest, of the whole history of modern society. The worst impact on climate comes not from advanced technology but from the burning of fossil fuels by basic industrial production. ‘The source of danger is no longer ignorance but knowledge’, Beck (1992: 183) argues. One could counter that it is our ignorance of the risks that allowed them to accumulate. His solution to risk is often to attack the ‘dominance’ of science/technology and to seek its subjection to common experience and democratic control (e.g. Beck, 1992: 223, 1995: 46). Beck usually hedges his bets, but in one exceptionally constructionist moment, admitted he was mainly interested in cultural perceptions and definitions of risk, not in their reality. Indeed, he suggested that they ceased to count as ‘risks’ once they had became manifest (Beck, 2000: 213). Whatever his intention, this would conveniently absolve sociologists from having an opinion on the validity and implications of scientists’ factual findings. Unfortunately, this would leave sociology as an agnostic on the sidelines, continually withdrawing its concern about crucial issues dividing society, just as they become salient. But global warming has been revealed by scientific studies of ice cores, ocean depths and stratospheres, beyond the range of daily experience. In fact, we do desperately need more and better knowledge of this kind, and to protect the professional autonomy of natural scientists, under threat from capitalist interests and religious fundamentalists, well equipped to lobby democratic institutions. 13 The anti-science arguments of such neoliberals as Deepak Lal (motivated by a dogmatic opposition to any kind of government intervention) have not only been taken up by the paid sceptics of the fossil fuel lobby, but have also thus evoked an echo in the prejudices of sociologists, who should be more careful of the company they keep. In contrast, it seems to me that a respectful division of labour is essential now that natural and social change are operating in tandem, on the same time scales. Since we are not ourselves competent to evaluate the debate between climatologists and sceptics, we have no option but to accept the professional authority and integrity of the accredited experts, on questions of natural processes, as a basis for our own analyses of social causes, consequences and choices. The alternative is irrelevance or worse – an effective complicity with the vested interests of fossil fuel corporations.

Material changes are necessary to reorient institutions and social relations in less violent fashions- they throw the baby out with the bathwater
Subjects, 7/18/2012, http://larvalsubjects.wordpress.com/2012/07/18/rsi-discursivity-critique-and-politics/
If I get worked up about these issues, then this is because I think they’ve created serious lacuna in our political theory and practice. Suppose I focus on norms, for example. Great, I’ve developed a theory of norms and how they contribute to the social fabric. Yet while Kant claims that “ought implies can”, I’m not so sure. You’ve shown that something is unjust or that this would be the reasonable way to proceed. But at the real-material level people are caught in sticky networks that suck them into life in particular ways. They ought, for example, to drive an electric car, but what if it’s not available where they are or what if they can’t afford it? Well they should do whatever they can to get it? But what of their other obligations such as eating, sheltering themselves, taking care of their children, paying their medical bills, etc? It would be so nice if we just had mistaken beliefs or failed to recognize the right norms. Things would be so easy then. But there’s life, there’s the power of things. Sometimes the issues aren’t ones of ideology– and yes, of course, I recognize that ideology is probably involved in making electric cars expensive and hard to obtain, but not for them always –sometimes they’re simply issues of the power of things. And if we treat things as blank screens we’ll have difficulty seeing this and we’ll miss out on other opportunities for engagement. Long ago I used to keep track of my blog. I had a map that showed me where all my visits were coming from about the world. I noticed that the interior portions of the United States were largely dark with no visits and that the coasts and cities had a high volume of traffic. Given that my blog talks about all sorts of things ranging from weather patterns to beavers to mantis shrimps to octopi (I get all these random visits from folks searching for these things), it followed that the absence of traffic from these regions of the country couldn’t be explained in terms of a lack of interest in French and continental philosophy (yes, I recognize that there are also cultural reasons folks from these reasons might shy away from such things). What then was it? I think the answer must be that there’s a lack easy and inexpensive internet access from these portions of the country. Notice also that these regions of the country are also the most conservative regions of the country. Could there be a relation between lack of access and conservatism? I am not suggesting that lack of access is the cause of conservatism and fundamentalism. Clearly there’s a whole history in these regions and an entire set of institutions that exercise a particular inertia. I’m saying that if the only voices you hear are those in your immediate community, how much opportunity is there to think and imagine otherwise? You’re only exposed to the orthodoxy of your community and their sanctions. I am also not saying that if you give people the internet they’ll suddenly become radical leftists. Minimally, however, they’ll have a vector of deterritorialization that allows them to escape the constraints of their local social field. All of this begs the question of who critique is for. If it can’t get to the audience that you want to change, what’s it actually doing? Who’s it addressed to? Sometimes you get the sense that the practice of radical political philosophy and critical theory is a bit like the Underpants Gnomes depicted in South Park: The Underpants Gnomes have a plan for success: collect underwear —>; ? [question mark] —->; profit. This is like our critical theorists: debunk/decipher —>; ? [question mark] —->; revolution! The problem is the question mark. We’re never quite sure what’s supposed to come between collecting the underwear and profit, between debunking and revolution. This suggests an additional form of political engagement. Sometimes the more radical gesture is not to debunk and critique, but to find ways to lay fiber optic cables, roads, plumbing, etc. How, for example, can a people rise up and overturn their fundamentalist dictators if they’re suffering from typhoid and cholera as a result of bad plumbing and waste disposal? How can people overturn capitalism when they have to support families and need places to live and have no alternative? Perhaps, at this point, we need a little less critique and a little more analysis of the things that are keeping people in place, the sticky networks or regimes of attraction. Perhaps we need a little more carpentry. This has real theoretical consequences. For example, we can imagine someone writing about sovereignty, believing they’re making a blow against nationalism by critiquing Schmitt and by discussing Agamben, all the while ignoring media of communication or paths of relation between geographically diverse people as if these things were irrelevant to nationalism occurring. Ever read Anderson on print culture and nationalism? Such a person should. Yet they seem to believe nationalism is merely an incorporeal belief that requires no discussion of material channels or media. They thereby deny themselves of all sorts of modes of intervention, hitching everything on psychology, attachment, and identification. Well done!

Students interrogating environmental issues is critical to developing sustainable solutions – Must also be coupled with policy advocacy in order to succeed 
Cotgrave and Alkhaddar 6 – Alison Cotgrave has a PhD in Sustainability Literacy, she is currently the Deputy Director of the School of the Built Environment and a researcher in construction education, she is also a Fellow of the Higher Education Academy, Rafid Alkhaddar has a PhD in Civil Engineering and currently teaches at the School of the Built Environment John Moores University in Liverpool as a Professor of Water and Environmental Engineering (March 2006, “Greening the Curricula within Construction Programmes,” Journal for Education in the Built Environment, Vol.1, Issue 1, March 2006 pp. 3-29, http://131.251.248.49/jebe/pdf/AlisonCotgrave1(1).pdf)

Environmental education  
Many writers have determined that the main aim of environmental education is to change attitudes, that will in turn change behaviour. As long ago as 1976, Ramsey and Rickson identified that it has long been known that the basis for many environmental problems is irresponsible behaviour. Without a doubt, one of the most important influences on behaviour is attitude, that in turn is influenced by education. Campbell Bradley et al. (1999) stress the need for trying to change young people’s environmental attitudes because young people ultimately will be affected by, and will need to provide, solutions to environmental problems arising from present day actions. As future policymakers, the youth of today will be responsible for ‘fixing’ the environment and they will be the ones who must be persuaded to act now in order to avoid paying a high price to repair damage to the environment in the future, if indeed it is repairable. Therefore it appears that effective environmental education, which changes the attitudes of young people, is crucial. The (then) Department for Education (DFE) report, commonly known as the ‘Toyne Report’ (DFE, 1993), concluded that as education seeks to lead opinion, it will do so more effectively if it keeps in mind the distinctive nature of its mission, which is first and foremost to improve its students’ understanding. Their concern may well be awakened as a result; but it must be a properly informed concern. This does not necessarily mean treating the environment as a purely scientific issue, but does mean that the respective roles of science and ethics need to be distinguished, and the complexities of each need to be acknowledged. Failure to do this may lead all too readily to an ‘environmentalism’ which, by depicting possibilities as certainties, can only discredit itself in the long run and feed the complacency which it seeks to dispel. McKeown-Ice and Dendinger (2000) have identified the fact that scientific knowledge and political intervention will not solve the environmental problem on their own, thus implying that something additional is required to change behaviour. As has already been discussed, behaviour changes can only occur if attitudes change and this can be achieved through education. As Fien (1997) identifies, environmental education can play a key role by creating awareness, and changing people’s values, skills and behaviour. Introducing environmental elements into the curriculum can therefore be seen as a potentially effective way of transferring knowledge. This should in turn improve attitudes that will lead to improvements in environmental behaviour. Graham (2000) believes that it is crucial that building professionals not only participate in the creation of projects that have low environmental impact, but equally it is important that they learn to conceive, nurture, promote and facilitate the kind of paradigm changes seen as necessary to create a sustainable society. There are however limitations as to what education can achieve on its own, for as Jucker (2002) believes, if we do not do everything we can to transform our political, economic and social systems into more sustainable structures, we might as well forget the educational part.

Engaging the state is key- can’t solve environmental destruction without it
Eckersly ‘4 (Robyn Eckersly, professor of political science at the School of Social and Political Sciences, University of Melbourne, Australia, 2004 the green state: rethinking democracy and sovereignty, p.5-6

While acknowledging the basis for this antipathy toward the nation-state, and the limitations of state-centric analyses of global ecological degradation, I seek to draw attention to the positive role that states have played, and might increasingly play, in global and domestic politics. Writing more than twenty years ago, Hedley Bull (a proto-constructivist and leading writer in the English school) outlined the state’s positive role in world affairs, and his argument continue to provide a powerful challenge to those who somehow seek to “get beyond the state,” as if such a move would provide a more lasting solution to the threat of armed conflict or nuclear war, social and economic injustice, or environmental degradation.10 As Bull argued, given that the state is here to stay whether we like it or not, then the call to “get beyond the state a counsel of despair, at all events if it means that we have to begin by abolishing or subverting the state, rather than that there is a need to build upon it.”11 In any event, rejecting the “statist frame” of world politics ought not prohibit an inquiry into the emancipatory potential of the state as a crucial “node” in any future network of global ecological governance. This is especially so, given that one can expect states to persist as major sites of social and political power for at least the foreseeable future and that any green transformations of the present political order will, short of revolution, necessarily be state-dependent. Thus, like it or not, those concerned about ecological destruction must contend with existing institutions and, where possible, seek to “rebuild the ship while still at sea.” And if states are so implicated in ecological destruction, than an inquiry into the potential for their transformation or even their modest reform into something that is at least more conducive to ecological sustainability would be compelling. Of course, it would be unhelpful to become singularly fixated on the redesign of the state at the expense of other institutions of governance. States are not the only institutions that limit, condition, shape, and direct political power, and it is necessary to keep in view the broader spectrum of formal and informal institutions of governance (e.g., local, national, regional, and international) that are implicated in global environmental change. Nonetheless, while the state constitutes only one modality of political power, it is an especially significant one because its historical claims to exclusive rule over territory and peoples – as expressed in the principle of state sovereignty. As Gianfranco Poggi explains, the political power concentrated in the state “is a momentous, pervasive, critical phenomenon. Together with other forms of social power, it constitutes an indispensable medium for constructing and shaping larger social realities, for establishing, shaping and maintaining all broader and more durable collectivities”12 States play, in varying degrees, significant roles in structuring life chances, in distributing wealth, privilege, information, and risks, in upholding civil and political rights, and in securing private property rights and providing the legal/regulatory framework for capitalism. Every one of these dimensions of state activity has, for good or ill, a significant bearing on the global environmental crisis. Given that the green political project is one that demands far-reaching chances to both economies and societies, it is difficult to imagine how such changes might occur on the kind of scale that is needed without the active support of states. While it is often observed that stats are too big to deal with local ecological problems and too small to deal with global ones, the state nonetheless holds, as Lennart Lundqvist puts it, “a unique position in the constitutive hierarchy from individuals through villages, regions and nations all the way to global organizations. The state is inclusive of lower political and administrative levels, and exclusive in speaking for its whole territory and population in relation to the outside world.”13 In short, it seems to me inconceivable to advance ecological emancipation without also engaging with and seeking to transform state power.	

Scenario 3: Price Shocks
SMR’s check against natural gas spikes
McNelis ’11 (David N. Mcnelis, David N. McNelis is director of the Center for Sustainable Energy, Environment and Economic Development in the Institute for the Environment at UNC-Chapel Hill, “Safer power from smaller reactors”, http://www.newsobserver.com/2011/06/24/1295895/safer-power-from-smaller-reactors.html, June 24, 2011, LEQ)

CHAPEL HILL -- Efforts to promote energy efficiency, encourage sustainable lifestyle changes and exploit renewable energy sources are laudable, but they will not be sufficient to meet the projected growth in demand for electricity. The United States and the world need to increase the use of nuclear power, particularly for energy security and to limit climate-changing emissions. Nothing that has happened in Japan has made nuclear power any less essential. The Fukushima nuclear power plant accident was caused by a major earthquake and tsunami of the sort that are not likely to occur here, but we can learn from the cascade of events that led to reactor meltdowns and hydrogen explosions there. The U.S. Nuclear Regulatory Commission is studying the accident, and its findings could lead to a number of changes, especially better protection against a loss of power from extreme events like hurricanes, earthquakes and floods. Lessons learned from Japan's crisis would improve nuclear safety, as other changes did following the Three Mile Island accident in 1979. Change could also come from a different direction: development of a new generation of small modular reactors similar in size to those that have successfully powered U.S. submarines and aircraft carriers for decades. No bigger than a double-wide trailer and built in a factory for a fraction of the cost of a large nuclear plant, the small modular reactor (SMR) is an environmentally friendly and cost-effective way to help meet growing demand for electricity. SMRs have the potential to replace older coal plants and to provide a hedge against volatility in natural gas prices. And while solar and wind are attractive energy sources, both produce power only intermittently and require back-up power in the event the weather is not cooperating. Established nuclear-energy companies engaged in the development of SMRs include Westinghouse, General Electric, General Atomics and Charlotte-based Babcock & Wilcox. But the field also includes some smaller start-ups such as NuScale Power in Oregon, Hyperion Power Generation in New Mexico and TerraPower, based on the outskirts of Seattle and established with support from Bill Gates. Ground has been broken for construction of large nuclear plants in Georgia and South Carolina, but many other projects have been delayed due to the downturn in the economy, a surge in natural gas production and the high cost of building large new power plants. So the SMR may be emblematic of nuclear power's future. President Barack Obama has allocated $500 million to be spent on research and development of SMRs over the next five years. Energy Secretary Steven Chu says he expects an SMR to be operating in this country by the end of this decade. In Congress, Republicans and Democrats alike support SMR development. In contrast to a conventional nuclear plant, SMRs could be added one at a time in a cluster of modules, as the need for electricity rises. The cluster's costs would be paid for over time, softening the financial impact. The modules could be factory assembled and be delivered by rail to an existing nuclear plant site. In such a configuration, one SMR could be taken out of service for maintenance or repair without affecting operation of the other units. Most SMRs would be situated beneath the ground to provide better security. Typically they would operate for many years - possibly decades - without refueling and produce far less waste than conventional reactors. Significantly, almost all of the SMR development is being done with private financing. Companies are using their own resources to develop the small reactors, without government support from mandates or subsidies of the sort that renewable energy sources now require. An SMR designed by Babcock & Wilcox would generate 125 megawatts, using conventional light-water reactor technology. The Tennessee Valley Authority is considering deploying six of the Babcock & Wilcox modules at its Clinch River site near the Oak Ridge National Laboratory. Another SMR on the drawing board would be an advanced, sodium-cooled "fast" reactor producing just 25 megawatts - enough electricity to power a rural community or a military installation. Hyperion Power Generation has formed a partnership with the Savannah River National Laboratory to build a sodium-cooled reactor as part of a clean energy park near Aiken, S.C. Looking ahead, SMRs could be an important element in a balanced mix of clean energy sources in North Carolina and nationally. It's likely that a large number of older fossil-fuel power plants will have to be shut down within the next few years. These plants are relatively inefficient, and it would not be cost-effective to equip them with the sort of state-of-the-art environmental controls that will be needed to meet air quality standards. That capacity must be replaced, and additional electricity generation will be needed to meet forecasts for rising demand. SMRs are a safe and affordable source of energy that should be considered for use in the United States.

Price shocks coming now- inevitable
Richter ’12 (Wolf Richter is an entrepreneur, executive, and writer based in San Francisco, “Don't Believe This Gentle Forecast For Natural Gas Prices”, http://www.businessinsider.com/the-natural-gas-massacre-and-the-price-spike-2012-7, July 18, 2012, LEQ)


Forecasting the price of natural gas is easy. The US Energy Information Agency (EIA) does it regularly, and like all seasoned forecasters, it produces a slightly wobbly line that is trending either slightly higher or slightly lower. The graph below shows what this exercise looks like. Given that the dip before the dotted line was the April low of $1.90 per million Btu (MMBtu) at the Henry Hub, a decade low, the slight upward trend seems reasonable. So, we expect smooth sailing, with gently rising prices as is appropriate for the relaxing calm that reigns in the natural gas market. Alas, reality is a series of violent ups and down with sporadic and vicious spikes. Natural gas prices in the US have been so low for so long that producers are running into trouble. While up 46% from the April low, the recent price of $2.79/MMBtu at the Henry Hub is still too low to drill economically. Losses out into the horizon. Plunging drilling activity. Rig count down 41% from last July, at the lowest level since August 1999. A nightmare for producers. And some will go out of business. Yet, it's a conundrum in our globalized economy; or rather, proof that we don’t have a globalized economy, not when it comes to natural gas: liquefied natural gas (LNG) trades in the international markets for several times the US price. Japan has always paid the highest price (the “Japanese price,” as a sales lady in a museum shop in Korea once whispered to me as she cut the price of an item I was ogling by two-thirds). But even that price jumped following the earthquake last year, when Japan shut down its nuclear power plants one by one. By May none were operating ... though the first one is now back on line [for the shenanigans of the Japanese nuclear power industry and the rebellion against it, read.... Whitewash versus Reality: “Disaster Made in Japan”]. The hole—nearly 30% of Japan’s power generation—had to be filled. Conservation covered part of it. Switching to natural gas filled the rest. But it drove up demand that whipped prices into a froth at over $17/MMBtu. In Europe, LNG prices have hovered at almost $10/MMBtu, except for earlier this year, when they spiked to, well, Japanese levels. Japan pays almost 7 times the price that gas trades for at the Henry Hub—because the Henry Hub is irrelevant. US natural gas is landlocked. Even in the US, there are distribution bottlenecks and demand variations that can produce violent local price spikes. Early January, while gas traded for around $3/MMBtu at the Henry Hub, New York experienced a spike and paid nearly $12/MMBtu! In March, as natural gas was drifting towards its decade low at the Henry Hub, Boston briefly paid nearly $9/MMBtu. Natural gas was massacred in one place, and it spiked in another! But the US does exports natural gas. Just not LNG. There are no active LNG export terminals in the US, though given the phenomenal global price differentials, nine are planned. One of them, the Sabine Pass facility, has already received DOE authorization to export domestically produced LNG. And exports by pipeline to Canada and Mexico have been growing, but are still less than 7% of US production. So, near term, exports won’t have much impact on the price of natural gas. But US production appears to have peaked, finally, or maybe, after a historic supply-and-demand mismatch, though on a weekly basis, according to the EIA, production is still between 3% and 4% higher than the same week last year. However, given the collapse in drilling, production will eventually taper off, and might do so suddenly. Yet, demand from power generators has been skyrocketing as they’ve switched from coal to gas; and on a weekly basis, overall demand has jumped by over 10% when compared to the same week last year—and it’s burning up the record amount of gas in storage. The EIA forecast of a slight upward drift in price? Compared to the reality graph beneath it? Natural gas doesn’t correct to a sustainable price to maintain it. It’s an industry of violent spikes and horrific descents, precisely because transportation is an issue. Oversupply can’t be corrected by exporting; it causes prices to plunge. And a shortage—a scenario the US may be facing at current trends—will be corrected initially by importing LNG in competition with the rest of the world. So prices may spike once again. Meanwhile, in the shakeout, less efficient or poorly capitalized producers are wiped out—capitalism’s creative destruction. But the price has been below the cost of production for years, and the damage is now huge. Read.... Natural Gas: Where Endless Money Went to Die. Malaysia’s state-owned oil and gas company just plunked down $5.5 billion for a foothold in British Columbia's shale gas scene—though the odds of securing permission to export LNG are poor, the costs of such an endeavor immense, and the timeline very long, writes Marin Katusa in his excellent article.... The Race for Energy Resources Just Got Hotter.

And energy shocks devastate the poor- they are one of the main factors behind systemic poverty in America
Sharan et al ‘7 (Jamil Masud, Diwesh Sharan, and Bindu N. LohaniE, NERGY FOR A LL : A DDRESSING THE E NERGY , E NVIRONMENT , AND P OVERTY N EXUS IN A SIA, Asia Development Bank, ADB is an international development finance institution whose mission is to help its developing member countries reduce poverty and improve the quality of life of their people. Headquartered in Manila, and established in 1966, ADB is owned and financed by its 67 members, of which 48 are from the region and 19 are from other parts of the globe, April 2007, http://74.125.47.132/search?q=cache:jUzBu96ZvqIJ:www.adb.org/Documents/Books/Energy-for-All/energy-for- all.pdf+%22fossil+fuel%22+Energy+consumption+disproportionately+impact+hurts+minorities+environment&cd=17&hl=en&ct=clnk&gl=us)

Energy Poverty  60.  Along with the monetary dimension of poverty, energy inputs are a critical determinant of  poverty and development. Energy services make possible basic human needs to be met: cooked food, comfortable living temperatures, lighting, use of appliances, piped water and sewage systems, modern health care, educational and communication aids, and swift transportation. Energy is also essential for production, income, and employment generation in agriculture, manufacturing, commerce, mining, and service industries. The energy dimension of poverty—“energy poverty” can be defined as “the absence of sufficient choice in accessing adequate, affordable, reliable, high-quality, safe and environmentally benign energy services to support economic and human development.” 17 While increased access to modern energy inputs does not ensure development in and of itself, its absence can severely curtail the means and opportunities for human and economic growth—universal access to adequate, reliable and efficient forms of energy is therefore a necessary but insufficient condition for development and poverty reduction. 61. The link between energy poverty and income poverty is apparent from the following considerations which are elaborated upon more fully later: • The poor typically pay more for their daily energy needs in the form of inefficient and potentially harmful fuels, and are therefore less able to accumulate the financial resources to graduate up to efficient fuels or devices that have higher up-front or capital costs. • Traditional biomass fuels in particular, favored by the poor because of their lower first-use costs, can have deleterious health effects when used indoors, for instance, for cooking purposes and are time and labor intensive to procure and use. Because of its scarcity or inconvenience, biomass users also seldom boil water for drinking purposes. Such fuel utilization can drive up healthcare costs and detract from more productive, income-generating use of available work hours, reducing a household’s net disposable income. • Biomass use can also lead to unsustainable harvesting practices and serious environmental consequences, effects that are more immediately felt by the poor besides also driving up their future fuel costs further. • Women bear the brunt of inefficient energy use, as they are often the main users of fuel for cooking and invariably responsible for its laborious collection. This not only deprives poor households of potentially one half of their income-earning capability, but also detracts from mothers’ vital role in child rearing. • Children, especially girls, deprived of proper care and often co-opted into fuel gathering, are even more susceptible to poor health as well as being unable to have the time and facilities for education, such as proper lighting, thus greatly reducing their future prospects for gainful employment. The vast majority (86%) of the world’s population living with little or no access to modern energy services are the 2.8 billion rural poor in developing countries. As noted, they largely depend on traditional fuels consisting of wood, dung, and crop residues for their basic cooking, lighting, and heating needs. Four out of every five people of the 1.6 billion in the world today without access to electricity live in rural areas, mainly in South Asia and Sub-Saharan Africa. Even the small numbers of the rural poor who do have access to modern energy supplies, such as kerosene, liquefied petroleum gas (LPG), and electricity, invariably can often only afford to use these sparingly because of their higher cost and typically intermittent supply, a situation shared by the urban poor as well. Poor people in developing countries regularly spend up to a third or a quarter of their cash income on meeting their rudimentary daily energy needs. It is therefore not surprising that the incidence of poverty, ill health, and economic distress is also much higher and persistent among the rural population compared with urban dwellers in developing countries. 63. However, because perceived economic priorities and migratory trends often favor urban and industrial growth, this deprived population continues to be subjected to official neglect and disproportionately low levels of energy and development investments in most countries. Indeed, demographic trends are an important consideration in understanding the persistence of energy poverty among the rural poor. The increase in world population from the 2006 level of 6.54 billion to almost 9.1 billion in 2050 will occur almost entirely (99.1%) in the developing countries. By 2030, the developing countries’ population will have grown to 86% of the world figure, up from 81% at present, with Asia continuing to account for almost 60% of it. However, the rural population in Asia is expected to remain approximately at the present figure due to rapid urbanization in the region, thereby reducing its share from a third to slightly over a quarter of world population in 2030—but still a significant 2.2 billion people in absolute terms. The large increase in Asia’s urban population, which in 2030 will exceed the rural figure, can only be expected to further augment historical, political, and administrative biases against the rural development agenda, reducing the prospects for a renewed emphasis on ameliorating rural poverty, while at the same time increasing the ranks of the urban and peri-urban poor who also have limited energy access. This is further complicated by the onset of epidemics in significant Asian populations, such as AIDS and avian influenza, to which the poor are particularly vulnerable and which can seriously further erode the capacity of the rural population to escape destitution. 64. Thus, the challenge of rapid human development of the world’s poor must clearly focus, in large measure, on increasing access to modern energy supplies for the rural population and on increasing per capita consumption levels for both the urban and rural poor in the developing world. The remainder of this section will explore the role and nature of energy use among the rural and urban poor in more detail, in order to expose its relevance to economic deprivation and environmental degradation—a relationship that invariably results in a self-perpetuating and endemic “poverty trap” for the great majority of the people living in such circumstances. Inferior Supplies 65. It is estimated that the 2.4 billion poor currently relying on traditional biomass fuels will increase to 2.6 billion by 2030 if present trends continue. Figure 39 shows the high levels of dependence on traditional fuels in many developing Asian countries. But such traditional energy resources barely help meet minimum standards of living even among the poor who depend on them. While it is estimated that approximately 1,040 MJ of useful energy per capita per year is required to meet basic household cooking, lighting and space heating needs—translating into about 8 to 10 gigajoule (GJ) per capita of primary energy when biomass conversion inefficiency is taken into account—the majority of rural households in Asia fall below even this basic consumption level. Since informal or traditional biomass fuels are collected at little or no LL monetary expense outside of the commercial energy market, they usually fall outside national accounts and therefore render the rural energy issue largely invisible. Such data invisibility is another factor contributing to the absence of rural energy supply from development priorities, budgetary allocations, and policy responses. Traditional fuels also have serious adverse implications that make them a poor substitute for modern energy supplies and further disadvantage the rural populations that rely on them excessively for their needs, while posing grave sustainability concerns as populations rise and the resource base diminishes. In particular, the use of woody biomass helps exacerbate deforestation, with potentially serious environmental costs—deterioration of land productivity and stability, increased instances of flooding and silting of water resources, and the destruction of natural habitats and ecological balance, to name a few—all of which impact the immediate rural setting most severely, in addition to their other downstream consequences. The diversion of crop residues and animal waste for burning rather than soil conditioning or feeding animals can reduce the fertility of land and livestock on which rural livelihoods depend. Biomass combustion in traditional cookstoves results in the release of concentrated air pollutants, such as respirable particulate matter (PM), carbon monoxide (CO), nitrogen oxides (NO x ), and various carcinogenic compounds. Approximately 1.6 million women and children, mostly in rural communities in the developing world, die prematurely from indoor air pollution caused by burning traditional solid fuels in poorly ventilated dwellings, which also causes 40 million new cases of chronic bronchitis reported each year, as well as less well-documented cases of eye infections, low birth weight, and cancer. The time and energy spent in collecting, storing, and using traditional fuels is a considerable drain on human productivity, especially among women and children, which could instead be spent on more economically or intellectually gainful tasks. This has direct implications on infant care and child rearing, education and literacy, gender development, and the ability of rural households to engage in increased and higher income- generating activities. Finally, the lack of modern energy substitutes precludes the restructuring of rural economies that would be necessary to enable them to participate more fully in mainstream economic activities and employment opportunities, and thus help alleviate poverty on a wider scale more rapidly. 67. The discussion above suggests an inverse correlation between traditional biomass use and desirable demographic indicators, especially for women and children who are considered to be the most vulnerable. An example of such a correlation is shown in Figure 40 which, although not a proof of causality, underlines the observed consequences and assumptions consistent with such biomass fuel use. Additional such negative relationships between biomass use and social indicators, such as child malnourishment, school enrolment ratios, female employment, maternal health, healthcare expenditures, and environmental factors, such as deforestation, that have a direct bearing on sustainable human development can be surmised, although a detailed analysis is currently not available. The main characteristics of rural energy use need to be understood before attempting to devise appropriate strategies for helping the indigent break out of the vicious cycle fueled by such energy poverty: unsustainable and unproductive energy use that saps the fecundity of the sustaining environment, perpetuates economic privation, and undermines the already feeble endogenous capacity of the poorest to overcome debilitating poverty, disease, and illiteracy. 69. In rural settings of the developing world, households are the major energy consumers, accounting for roughly 85% of total use, comprising mostly of traditional fuels for cooking and heating. Depending on the level of mechanization, agricultural use accounts for 2%–8% of the total energy consumption (excluding human and animal power), mainly in the form of commercial energy (diesel and electricity) to power farm equipment and water pumps. Kerosene and electricity, where available, are principally used for the 2%–10% energy required for lighting purposes, while a much smaller fraction of the latter powers small household appliances. This pattern usually presents challenges in rural electrification projects, which have to be able to meet relatively high peak loads for small durations (e.g., evenings), while the overall demand profile remains uneconomically low for the rest of the day. Rural industries, at the cottage and village level, consume less than 10% of the aggregate rural energy demand in most developing countries, typically in the form of electricity and biomass (wood and crop residues). Environmental Linkages 70. In addition to rapid population growth in conditions of economic stagnation, poverty levels are greatly exacerbated by environmental degradation. As mentioned, unsustainable biomass harvesting for energy production denudes rural landscapes of available foliage cover, accelerates deforestation, and diverts organic matter away from conditioning the soil and feeding livestock. This in turn reduces agricultural productivity and incomes because of lowered yields and more frequent crop failures, reduces land value due to erosion and loss of fertility, and degrades water resources through soil runoff and loss of retentive capacity. The resulting loss of rural livelihoods forces the poor to migrate to urban centers in search for employment, often with ill-suited skills that only help increase the ranks of the urban poor and result in increased environmental pressures on already strained urban resources. Similarly, settlements tend to move into coastal and forested areas in search of better resources, greatly threatening their fragile ecosystems. As these lands become denuded and further marginalized, the condition of the poor migrants worsens, and they have to resort to occupations of decreasing productivity that only deepens their poverty. The fragility of marginal rural lands in Asia has caused the numbers of the landless rural poor to increase substantially, making the problem of alleviating their poverty even more intractable. 71. These linkages between poverty and environmental degradation have been postulated for some time. 18 Empirical observations seem to suggest that a number of indicators of environmental quality first deteriorate and later improve as per capita incomes rise. This inverted U-shaped pollution-income trend is termed the “Environmental Kuznets Curve (EKC)” (Figure 41), after the similar relationship between income distribution and per capita income identified by Simon Kuznets in 1955. It can be explained by the assumption that unfettered economic development is intrinsically detrimental for the environment, so that as poor countries develop, they place an increasing burden on their physical and ecological resources. However, as nations become wealthier (and environmental concerns become more prominent and tangible), they are willing and able to devote a part of their incomes to cleaning up some of the impacts of growth, thereby helping reverse the decline. 19 As anecdotal evidence, the case of urban pollution can be cited: while the large cities of Asia continue to suffer from deteriorating environmental conditions as they grow, their more developed counterparts in the industrialized world are today much cleaner than they were, say, 20 years ago. 72. More rigorously, a Kuznets relationship has been reported between per capita income and, inter alia, specific environmental parameters: emissions of sulfur dioxide (SO 2 ), particulates, NO x and CO, carbon dioxide (CO 2 ), chlorofluorocarbons (CFCs); various indicators of water quality, including faecal coliform, biological and chemical oxygen demand (BOD and COD) and arsenic; and deforestation. 20 Based on such analysis, it has been concluded by several researchers that developing countries will automatically become cleaner as their economies grow. Others have argued the inevitability of the poorest countries to become more polluted as they develop. Still others have concluded that while some of environmental indicators may indeed follow such a deterministic inverse U-shaped EKC, others (especially pollutants with non-local effects) may not, and that some of the initial damage done may remain permanently irreversible. While the degree to which poverty and environmental degradation exacerbate each other may be the subject of continuing debate, several important conclusions can nevertheless be drawn about the nexus. First, that poor, developing countries do not normally have the additional resources, financial or technical, to ensure clean development, and therefore suffer potentially avoidable adverse environmental consequences of their growth. Second, that the local environmental impacts of such development—industrial and vehicular emissions, water pollution, land degradation, deforestation, etc.—affect the poorest directly and can often increase economic stress on them. Third, that while, in the long term, conditions may eventually improve, the turning point in the EKC may come at much elevated levels of income—i.e., much later in the development cycle—or not at all. Therefore, effective environmental protection strategies adopted at the outset would not only insulate the most vulnerable from additional poverty pressures, but would also carry long-term implications for the sustenance of natural resources—at least to the degree that some of the potential losses may not be temporary but inherently irrecoverable (i.e., the peak of the EKC curve may lie above the ecological threshold, as for the upper curve in (Figure 41). It may also be the case that developing countries could bypass some of the more polluting paths of economic growth by resorting earlier to cleaner, efficient technologies or fuels, thereby reducing the environmental footprint of their development activities. For instance, it is noted later that several developing countries currently have a higher level of renewable energy supply (particularly hydro, but also increasingly wind) in their national energy mix compared with many developed countries at equivalent stages of their growth. In such instances, their relevant Kuznets curves may peak earlier or flatten somewhat. 74. However, these lessons are not entirely understood or uniformly interpreted, and their implications can be significant. Many of the fastest developing economies, mostly in Asia, have taken the EKC message as a rationale for allowing development to override the environment, as the “cleaning up” will happen eventually anyway. Furthermore, if the EKC model is correct, the scale of the pollution threat facing developing countries is formidable. According to the World Bank, the average per capita GDP in 2002 was $449 in 59 low-income countries and $1,786 in 52 lower-middle income countries. 22 These countries are thus far from the mean peak pollution point on the EKC curve of $5,000, and apparently condemned to endure increasing pollution levels and natural resource depletion for decades to come. Moreover, empirical data indicate that pollution costs in these countries are already at alarming levels. For example, World Bank  estimates of mortality and morbidity from urban air pollution in India and the PRC suggest  annual losses in the range of 2%–3% of GDP. 23 Under the Kuznets environmental hypothesis,  the prospects for developing Asia, therefore, could be extremely dire.  75.  Apart from the impact of development and the environmental damage on local air and  water quality, ecosystems, rural livelihoods, and the sustaining capacity of agricultural lands as  a consequence of an over-reliance on traditional biomass fuels, the use of modern energy  brings with it its own set of macro and global issues, especially as a result of the worldwide  consumption of polluting fossil fuels. These impacts, and their effect on the poor, are discussed  separately later in the next section.  Affordability and Use  76.  The composition of energy use varies significantly across different geographical areas  as well as environmental and climatic conditions. Consumption patterns have also been  observed to be greatly influenced by income levels, with the poorest consuming almost all  energy for cooking and those progressively better off using increasing proportions for lighting,  water and space heating, refrigeration and cooling, and recreational needs, roughly in that  order. Per capita energy consumption may also initially drop as incomes rise and the use of  more efficient fuels and appliances becomes possible. Besides fuel availability and costs,  personal and cultural preferences can also strongly influence energy choices and consumption  patterns, even among the poorest, particularly for cooking and lighting where convenience and  quality perceptions are often paramount. Thus, household choices among energy carrier options  are influenced by economic considerations as well as attitudes and the attributes of the  available alternatives, with income being the main determinant.  77.  The additional economic and financial considerations affecting energy use include the  fixed and variable components of fuel cost. These can be further influenced by service charges  (e.g., monthly charges for electricity and gas connections), lump sum payments for bulk fuel  purchases, and the need for up-front security deposits or equipment payments (e.g., for LPG  cylinders). A household’s liquidity and wealth dictates the division between these cost elements  and its readiness to forgo present consumption in favor of future benefits—e.g., a household  with low income and high costs of borrowing or diverting amounts or from other needs may be  unwilling or unable to finance the up-front capital costs of efficient energy, even if the inferior  alternative has higher lifecycle costs. Since modern energy services and efficient devices  usually involve higher initial costs, the poor inevitably end up with less efficient energy choices  that have harmful side effects as well as high opportunity costs of labor and time involved in  collection activities.  78.  Therefore, energy use by the poor in developing countries represents a precarious  balance between meeting basic survival needs, largely through recourse to cheap or “free”  traditional fuels. Most poor seem to aspire for greater access to commercial energy supplies as  their incomes allow but which, on the whole, remains persistently well below the levels required  to substantially improve per capita consumption rates. Improved energy supplies and devices  that ensure greater efficiency of use, on the other hand, can translate into substantial increases  in the purchasing power of the poor. Studies have shown that such an increase in available  resources among low-income groups would almost entirely be spent on better satisfying basic  needs for food, shelter, clothing, health, education, and additional fuel. Cost-effective  improvements in energy supply can thus have powerful poverty reduction consequences.  79.  The issue of affordability of modern energy supplies perhaps lies at the heart of the  problem. Without such means, there cannot be adequate levels of demand to make the  necessary supply infrastructure economically viable, which in turn shields such deprived  communities and individuals from reasonable opportunities for personal development and  economic betterment. The case of electricity is a particularly pertinent one, as electrification is  considered a sine qua non of modern human existence and all forms of economic and industrial  activity, and as its direct relationship with human development indices, examined earlier,  demonstrates. Figure 42 shows data for selected countries in the Asia and Pacific region for  2000, comparing per capita electricity consumption in these countries with their average  household electricity tariffs. While it is not surprising that per capita electricity use is the  lowest—and well below the 4,000 kWh/capita threshold discussed earlier—in the least  developed countries and rises to twice this level for higher income countries, it can be seen that  this bears little relationship to nominal retail tariffs in these countries (e.g., Singapore’s per  capita use in 2000 was 27 times that of Sri Lanka with similar climatic conditions, although the  tariff in the latter was 40% lower). A more interesting relationship emerges if the tariff is taken as a proportion of the average per capita income (or GDP): in this case, as the cost of electricity in  proportion to average income decreases (calculated in nominal terms, multiplied by a  normalization factor, and shown as red bars in the figure) across the countries from the left to  the right, the per capita electricity consumption (dark blue bars) increases

Oil dependence makes aggressive warfare inevitable – reduction of dependency encourages cooperation rather than warfare
COLLINA 2005 (Tom Z. Collina, Executive Director, 20/20 Vision, “Oil Dependence and U.S. Foreign Policy: Real Dangers, Realistic Solutions,” Testimony before the Committee on Foreign Relations Subcommittee on Near Eastern and South Asian Affairs United States Senate, October 19, 2005, http://www.globalsecurity.org/military/library/congress/2005_hr/051020-collina.pdf, )
Bottom line: our economy and security are increasingly dependent on one of the most unstable regions on earth. Unless we change our ways, we will find ourselves even more at the mercy of Middle East oil and thus more likely to get involved in future conflicts. The greater our dependence on oil, the greater the pressure to protect and control that oil. The growing American dependence on imported oil is the primary driver of U.S. foreign and military policy today, particularly in the Middle East, and motivates an aggressive military policy now on display in Iraq. To help avoid similar wars in the future and to encourage a more cooperative, responsible, and multilateral foreign policy the United States must significantly reduce its oil use. Before the Iraq war started, Anthony H. Cordesman of the Center for Strategic and International Studies said: “Regardless of whether we say so publicly, we will go to war, because Saddam sits at the center of a region with more than 60 percent of all the world's oil reserves.” Unfortunately, he was right. In fact, the use of military power to protect the flow of oil has been a central tenet of U.S. foreign policy since 1945. That was the year that President Franklin D. Roosevelt promised King Abdul Aziz of Saudi Arabia that the United States would protect the kingdom in return for special access to Saudi oil—a promise that governs U.S. foreign policy today. This policy was formalized by President Jimmy Carter in 1980 when he announced that the secure flow of oil from the Persian Gulf was in “the vital interests of the United States of America” and that America would use “any means necessary, including military force” to protect those interests from outside forces. This doctrine was expanded by President Ronald Reagan in 1981 to cover internal threats, and was used by the first President Bush to justify the Gulf War of 1990-91, and provided a key, if unspoken rationale for the second President Bush’s invasion of Iraq in 2003. ii The Carter/Reagan Doctrine also led to the build up of U.S. forces in the Persian Gulf on a permanent basis and to the establishment of the Rapid Deployment Force and the U.S. Central Command (CENTCOM). The United States now spends over $50 Billion per year (in peacetime) to maintain our readiness to intervene in the Gulf. iii America has tried to address its oil vulnerability by using our military to protect supply routes and to prop up or install friendly regimes. But as Iraq shows the price is astronomical—$200 Billion and counting. Moreover, it doesn’t work—Iraq is now producing less oil than it did before the invasion. While the reasons behind the Bush administration’s decision to invade Iraq may be complex, can anyone doubt that we would not be there today if Iraq exported coffee instead of oil? It is time for a new approach. Americans are no longer willing to support U.S. misadventures in the Persian Gulf. Recent polls show that almost two-thirds of Americans think the Iraq war was not worth the price in terms of blood and treasure. Lt. Gen William Odom, director of the National Security Agency during President Reagan's second term, recently said: "The invasion of Iraq will turn out to be the greatest strategic disaster in U.S. history." The nation is understandably split about what to do now in Iraq, but there appears to be widespread agreement that America should not make the same mistake again—and we can take a giant step toward that goal by reducing our dependence on oil.

And price shocks causes global food insecurity- cause poverty and devastate developing nations
Heinberg ‘11 - Senior Fellow of the Post Carbon Institute (Heinberg, Richard. “How Oil Prices Affect the Price of Food”. December 2011. http://oilprice.com/Energy/Oil-Prices/How-Oil-Prices-Affect-The-Price-Of-Food.html)

The connection between food and oil is systemic, and the prices of both food and fuel have risen and fallen more or less in tandem in recent years (figure 1). Modern agriculture uses oil products to fuel farm machinery, to transport other inputs to the farm, and to transport farm output to the ultimate consumer. Oil is often also used as input in agricultural chemicals. Oil price increases therefore put pressure on all these aspects of commercial food systems. Thus there is concern that high and volatile prices of crude oil may cause food prices to continue to increase (Bloomberg, 2011). Moreover, as oil prices rise, so does demand for biofuels, which are the only non-fossil liquid fuels able to replace petroleum products in existing combustion engines and motor vehicles. But biofuels are often made from corn and other agricultural products. As demand for these alternative fuels increases, crop prices are forced upwards, making food even less affordable. Export-led agricultural strategies also increase the world’s vulnerability to high oil prices. Most donor agencies have encouraged the less industrialized countries to focus on the production of cash crops at the expense of staples for local consumption. As a result, people in these countries are forced to rely increasingly on imports of often subsidized cereals or those funded by food aid programmes. However, rising transport costs contribute to rising prices of food imports, making them ever less affordable. Fuel costs represent as much as 50 to 60 per cent of total ship operating costs.[1] From early 2007 to mid-2008, as fuel prices soared, the cost of shipping food aid climbed by about $50 per ton – a nearly 30 per cent increase, according to the United States Agency for International Development (Garber, 2008). Meanwhile, many poor farmers who cannot afford machinery, fuels and commercial farm inputs find themselves at a disadvantage in the global food economy. Compounding this are agricultural policies in industrialized food-exporting countries that subsidize domestic producers and dump surpluses onto developing countries, thus adding to the economic disadvantages of the smallholder farmers in those countries. As a result, millions of those farmers are being driven out of business annually, those countries are giving increasing priority to production for export and they are witnessing a burgeoning landless poor urban class (whose immediate ancestors were subsistence farmers) that is chronically malnourished and hungry.
.   



Contention 2: Solvency 
Thorium reactors reprocess existing stockpiles and waste ridding us of vulnerable fissile material in the process
Lerner 12 (George, president of Lerner Consulting, a consulting firm, "Can Use LFTRs to Consume Nuclear Waste," Jan 17, [liquidfluoridethoriumreactor.glerner.com/2012-can-use-lftrs-to-consume-nuclear-waste/], jam) 
A LFTR can use all three of the available nuclear fuels: uranium-235 (what most reactors use, only 0.72% of naturally occurring uranium), uranium-233 (which is bred in the reactor from thorium-232), or plutonium-239 (bred from uranium-238, 99.28% of natural uranium). LFTRs can consume long-term nuclear waste from other reactors, nuclear weapons, or depleted uranium (any isotope of U, Pu or transuranic elements). Because a LFTR fissions 99%+ of the fuel (whether from Thorium or nuclear waste), it consumes all the uranium and transuranics leaving no long-term radioactive waste. 83% of the waste products are safely stabilized within 10 years. The remaining 17% need to be stored less than 350 years to become completely benign. “LFTR technology can also be used to reprocess and consume the remaining fissile material in spent nuclear fuel stockpiles around the world and to extract and resell many of the other valuable fission byproducts that are currently deemed hazardous waste in their current spent fuel rod form. The U.S. nuclear industry has already allocated $25 billion for storage or reprocessing of spent nuclear fuel and the world currently has over 340,000 tonnes of spent LWR fuel with enough usable fissile material to start one 100 MWe LFTR per day for 93 years. (A 100 MW LFTR requires 100 kg of fissile material (U-233, U-235, or Pu-239) to start the chain reaction). LFTR can also be used to consume existing U-233 stockpiles at ORNL ($500 million allocated for stockpile destruction) and plutonium from weapons stockpiles.” FLiBe Energy FS-MSRs essentially avoid the entire fuel qualification issue in that they are tolerant of any fissile material composition, with their inherent strong negative thermal reactivity feedback providing the control necessary to accommodate a shifting fuel feed stream. Fast Spectrum Molten Salt Reactor Options, Oak Ridge National Laboratory Transuranics (Np, Pu, Am, Cm) are the real reason for “Yucca Mountain” repositories [with PWR/LWR]. All MSR designs can take TRUs from other reactors into the reactor to fission off. TEAC3 Dr. David LeBlanc A 1GW MSR would consume almost 1 ton of “spent” nuclear fuel/year. 340,000 tons of spent nuclear fuel in the world (and more each year). Although costly to extract from fuel rods, 6600 tons of it in MSRs could replace all the coal, oil, natural gas, and uranium the world used in 2007. Since MSRs can be built on assembly lines, build 6600 x 1GW Molten Salt Reactors, have them operate for 30 years and rebuild once, and we eliminate All current spent nuclear fuel stockpiles. Generates 6600 GW electricity for 60 years, and/or use heat from the reactors, water and CO2, to make carbon-neutral car and truck fuel!


[bookmark: _GoBack]Formal mechanisms allow for international adoption 
Johnson 6 (Brian, BS Nuclear Engineering from Oregon State U, later received a Ph.D. in Nuclear Science and Engineering from M.I.T., "Thorium for Use in Plutonium Disposition,Proliferation-Resistant Fuels for DevelopingCountries, and Future Reactor Designs,"  [www.wise-intern.org/journal/2006/Johnson-ANS.pdf], jam) 
As it stands, the joint plutonium disposition plans of the United State and Russia have stalled. This is because MOX, the technology chosen to undertake disposition, has taken more time and money than expected. In addition to this, Russia refuses to bear any of the cost of plutonium disposition through the use of MOX. This has opened the door to other options including thorium based fuels. A program in Russia examining thorium-based fuels has made a lot of progress and promises to be an excellent way to dispose of plutonium. The United States cannot directly benefit from this research and should start a program equal in size to the Russian program so that if thorium-based fuels turn out to be a better option for disposition there will be less delay in implementation. The United States outlines a desire in the Global Nuclear Energy Partnership (GNEP) to establish reactors in developing nations to provide potable water, heat for industrial processes, and electricity to growing populations. There are currently no designs that have all of the characteristics desired for reactors to be deployed in developing countries. Thorium-based, proliferation-resistant fuels can provide an evolutionary step until better technologies are developed. The design of this fuel shares a lot of the same technology as thorium-based fuel for plutonium disposition. Because of this, the same program could cover both research objectives with marginal added cost. Molten salt reactors meet all of the goals of next generation fuel cycles. However, the United States is not currently funding research into the technology. Recent research done in France has shown that some of the issues that prohibited development can be resolved. The United States is the only country with operating experience with molten salt reactors. Considering these facts, it makes sense for the United States to fund some research into this promising technology. Thorium could be used to reach several goals in the United States. The technology is not ready for implementation. The United States should fund research into thorium to reach these goals. In doing so, the United States could become a leader in thorium-based technology. 

All existing reactors can run on thorium
Cox 11 (Patrick, two decades of experience in software, public policy, medical economics and biotechnology, editor of the Breakthrough Technology Alert and Technology Profits Confidential, studied at Boise State University and has written for USA Today, Wall Street Journal, Los Angeles Times and Reason Magazine, Sep 12, [dailyresourcehunter.com/investing-thorium-interview-patrick-cox/], jam) 
Rodricks: Patrick Cox, another question about thorium. If it’s so great, how come — well, you said it’s a regulatory issue why it’s not in more nuclear power plants. But could you put thorium in 104 U.S. nuclear power plants and make them all safer? I mean, could you transition to that? Cox: Yes. As a matter of fact, one company that is the leader in this technology, they’re consulting with the Gulf states, with French, Russian, and probably will end up consulting with the Indians and the Chinese, as well. There are many different strategies for getting thorium into this fuel stream. Some of them are as simple as dropping a different fuel rod into the existing light water reactors, which would somewhat improve safety, though in the long run — I think the thing we should realize is these reactors in Japan were 40 years old. I mean, you don’t drive a car that’s 40 years old. They had made some serious mistakes. On expert points out that the backup systems on these reactors were all on one circuit, which is absurd. It’s mind-boggling that people who are known for their technical competence had done something that stupid. I mean, the problem of what we really need to do in terms of safety is to move to the next generation of nuclear reactors, which are going to be an order of the magnitude safer than what we have now operating in Japan, in the United States.

And purchase-power agreement solves best- 
Rosner, Goldberg, and Hezir et. al. ‘11 (Robert Rosner, Robert Rosner is an astrophysicist and founding director of the Energy Policy Institute at Chicago. He was the director of Argonne National Laboratory from 2005 to 2009, and Stephen Goldberg, Energy Policy Institute at Chicago, The Harris School of Public Policy Studies, Joseph S. Hezir, Principal, EOP Foundation, Inc., Many people have made generous and valuable contributions to this study. Professor Geoff Rothwell, Stanford University, provided the study team with the core and supplemental analyses and very timely and pragmatic advice. Dr. J’Tia Taylor, Argonne National Laboratory, supported Dr. Rothwell in these analyses. Deserving special mention is Allen Sanderson of the Economics Department at the University of Chicago, who provided insightful comments and suggested improvements to the study. Constructive suggestions have been received from Dr. Pete Lyons, DOE Assistant Secretary of Nuclear Energy; Dr. Pete Miller, former DOE Assistant Secretary of Nuclear Energy; John Kelly, DOE Deputy Assistant Secretary for Nuclear Reactor Technologies; Matt Crozat, DOE Special Assistant to the Assistant Secretary for Nuclear Energy; Vic Reis, DOE Senior Advisor to the Under Secretary for Science; and Craig Welling, DOE Deputy Office Director, Advanced Reactor Concepts Office, as well as Tim Beville and the staff of DOE’s Advanced Reactor Concepts Office. The study team also would like to acknowledge the comments and useful suggestions the study team received during the peer review process from the nuclear industry, the utility sector, and the financial sector. Reviewers included the following: Rich Singer, VP Fuels, Emissions, and Transportation, MidAmerican Energy Co.; Jeff Kaman, Energy Manager, John Deere; Dorothy R. Davidson, VP Strategic Programs, AREVA; T. J. Kim, Director—Regulatory Affairs & Licensing, Generation mPower, Babcock & Wilcox; Amir Shahkarami, Senior Vice President, Generation, Exelon Corp.; Michael G. Anness, Small Modular Reactor Product Manager, Research & Technology, Westinghouse Electric Co.; Matthew H. Kelley and Clark Mykoff, Decision Analysis, Research & Technology, Westinghouse Electric Co.; George A. Davis, Manager, New Plant Government Programs, Westinghouse Electric Co.; Christofer Mowry, President, Babcock & Wilcox Nuclear Energy, Inc.; Ellen Lapson, Managing Director, Fitch Ratings; Stephen A. Byrne, Executive Vice President, Generation & Transmission Chief Operating Officer, South Carolina Electric & Gas Company; Paul Longsworth, Vice President, New Ventures, Fluor; Ted Feigenbaum, Project Director, Bechtel Corp.; Kennette Benedict, Executive Director, Bulletin of the Atomic Scientist; Bruce Landrey, CMO, NuScale; Dick Sandvik, NuScale; and Andrea Sterdis, Senior Manager of Strategic Nuclear Expansion, Tennessee Valley Authority. The authors especially would like to acknowledge the discerning comments from Marilyn Kray, Vice-President at Exelon, throughout the course of the study, “Small Modular Reactors – Key to Future Nuclear Power”, http://epic.uchicago.edu/sites/epic.uchicago.edu/files/uploads/SMRWhite_Paper_Dec.14.2011copy.pdf, November 2011, LEQ)


6.2 GOVERNMENT SPONSORSHIP OF MARKET TRANSFORMATION INCENTIVES Similar to other important energy technologies, such as energy storage and renewables, “market pull” activities coupled with the traditional “technology push” activities would significantly increase the likelihood of timely and successful commercialization. Market transformation incentives serve two important objectives. They facilitate demand for the off-take of SMR plants, thus reducing market risk and helping to attract private investment without high risk premiums. In addition, if such market transformation opportunities could be targeted to higher price electricity markets or higher value electricity applications, they would significantly reduce the cost of any companion production incentives. There are three special market opportunities that may provide the additional market pull needed to successfully commercialize SMRs: the federal government, international applications, and the need for replacement of existing coal generation plants. 6.2.1 Purchase Power Agreements with Federal Agency Facilities Federal facilities could be the initial customer for the output of the LEAD or FOAK SMR plants. The federal government is the largest single consumer of electricity in the U.S., but its use of electricity is widely dispersed geographically and highly fragmented institutionally (i.e., many suppliers and customers). Current federal electricity procurement policies do not encourage aggregation of demand, nor do they allow for agencies to enter into long-term contracts that are “bankable” by suppliers. President Obama has sought to place federal agencies in the vanguard of efforts to adopt clean energy technologies and reduce greenhouse gas emissions. Executive Order 13514, issued on October 5, 2009, calls for reductions in greenhouse gases by all federal agencies, with DOE establishing a target of a 28% reduction by 2020, including greenhouse gases associated with purchased electricity. SMRs provide one potential option to meet the President’s Executive Order. One or more federal agency facilities that can be cost effectively connected to an SMR plant could agree to contract to purchase the bulk of the power output from a privately developed and financed LEAD plant. 46 A LEAD plant, even without the benefits of learning, could offer electricity to federal facilities at prices competitive with the unsubsidized significant cost of other clean energy technologies. Table 4 shows that the LCOE estimates for the LEAD and FOAK-1plants are in the range of the unsubsidized national LCOE estimates for other clean electricity generation technologies (based on the current state of maturity of the other technologies). All of these technologies should experience additional learning improvements over time. However, as presented earlier in the learning model analysis, the study team anticipates significantly greater learning improvements in SMR technology that would improve the competitive position of SMRs over time. Additional competitive market opportunities can be identified on a region-specific, technology-specific basis. For example, the Southeast U.S. has limited wind resources. While the region has abundant biomass resources, the estimated unsubsidized cost of biomass electricity is in the range of $90-130 per MWh (9-13¢/kWh), making LEAD and FOAK plants very competitive (prior to consideration of subsidies). 47 Competitive pricing is an important, but not the sole, element to successful SMR deployment. A bankable contractual arrangement also is required, and this provides an important opportunity for federal facilities to enter into the necessary purchase power arrangements. However, to provide a “bankable” arrangement to enable the SMR project sponsor to obtain private sector financing, the federal agency purchase agreement may need to provide a guaranteed payment for aggregate output, regardless of actual generation output. 48 Another challenge is to establish a mechanism to aggregate demand among federal electricity consumers if no single federal facility customer has a large enough demand for the output of an SMR module. The study team believes that highlevel federal leadership, such as that exemplified in E.O. 13514, can surmount these challenges and provide critical initial markets for SMR plants.


Text: The United States Federal Government should initiate power-purchase agreements of thorium small modular nuclear reactors. 


