Plan

The Plan:

The United States federal government should substantially increase its steam-cycle high-temperature gas-cooled reactor energy production funding in the United States. 

Inh

Contention one is inherency

Huge laundry list of nuclear incentives and construction now

Johnson ’12 (US Campaign Trail: is nuclear in the equation? By John Johnson on Apr 25, 2012, nuclear energy expert and analyst, Nuclear Energy Insider, Nuclear Business Intelligence http://analysis.nuclearenergyinsider.com/new-build/us-campaign-trail-nuclear-equation
Just the same, the Obama Administration is considered a nuclear supporter, having made several moves to help jumpstart America’s nuclear energy industry. Obama plugged nuclear power during his first State Of The Union speech several years ago, and has generally been upbeat about the energy source’s future in the U.S. The Campaign Obama, a Democrat, will face Mitt Romney in the November election. Romney is expected to be named the official Republican nominee in August. While Romney has not taken a stance on nuclear energy during his campaign, the Obama administration has made significant investments in the sector, including a $450m budget request in March intended to advance the development of American-made small modular reactors (SMRs). Congress still needs to approve the authorization for funding. The SMRs are expected to be ready for commercial use within 10 years, and are intended for small electric grids and for locations that cannot support large reactors, offering utilities the flexibility to scale production as demand changes. “The Obama Administration and the Energy Department are committed to an all-of-the-above energy strategy that develops every source of American energy, including nuclear power, and strengthens our competitive edge in the global clean energy race,” U.S. Energy Secretary Steven Chu said when the program was announced. “Through the funding for small modular nuclear reactors, the Energy Department and private industry are working to position America as the leader in advanced nuclear energy technology and manufacturing.” John Keeley, manager of media relations for the Nuclear Energy Institute, said that the Obama administration has done what it can to support the deployment on new build-outs in the United States to build out nuclear, as well as supporting research and development efforts, such as those in the small reactor space. Research support In addition, the U.S. has invested $170 million in research grants at more than 70 universities, supporting research and development into a full spectrum of technologies, from advanced reactor concepts to enhanced safety design. “The President was explicit in his State Of The Union speech about the virtues of nuclear as a technology and its role in clean air generation,” said Keeley. “And he has been supportive of developing more nuclear plants in this country. Those initiatives have to be identified as significant evidence of support for the nuclear sector.” There are currently 104 nuclear power reactors operating in the U.S. in 31 states, operated by 30 different utilities. There are four new nuclear reactors being built in the U.S., including two in George at total expected cost of $14bn. In another sign of the U.S support for the industry, the federal government provided utility company Southern with an $8.3bn loan guarantee for the Vogtle Units 3 and 4, the first new nuclear plants to be built in the U.S. in the last 30 years. They are expected to be operational in 2016 and 2017. The U.S. Energy Department has also supported the Vogtle project and the development of the next generation of nuclear reactors by providing more than $200m through a cost-share agreement to support the licensing reviews for the Westinghouse AP1000 reactor design certification. In addition to the Vogtle plants, SCANA, a subsidiary of South Carolina Electric & Gas Co. plans to add two reactors to its nuclear power plant near Jenkinsville, S.C., by 2016 and 2019. 

However, federal funding has been cut for the HTGR project- this will destroy chances for commercialization
Gibbs ’11 (December 2011 NGNP Project 2011 Status and Path Forward December 2011 Idaho National Laboratory Next Generation Nuclear Plant Project Idaho Falls, Idaho 83415 Prepared for the U.S. Department of Energy Office of Nuclear Energy Under DOE Idaho Operations Office Contract DEAC07-05ID14517 Greg A Gibbs

The result of the Secretary’s letter is that the NGNP Project at INL will be reconfigured as an R&D Program early in CY 2012 and a considerably reduced scope of work will be managed by the VHTR TDO at INL. The reduced scope will include supporting a limited set of ongoing R&D priorities and continuing the pre-application licensing activities built around the series of white papers, associated responses to NRC Requests for Additional Information, and the pending NRC policy issue assessment reports. No design work will be performed, consistent with the direction from DOE in April 2009, although such design work is considered necessary to support these licensing activities and to otherwise further the development and deployment of the HTGR technology. Although the Secretary’s October letter did not provide conditions or a schedule for restarting full NGNP Project activities, for purposes of the structure of this report, the INL-managed NGNP Project has assumed that a resumption of full scope activities for development and deployment of the HTGR technology may occur at some future date. The objective of this report is to provide a baseline from which future development and deployment of the HTGR technology can progress. This baseline is derived from results of the considerable development work completed by the NGNP Project at the time of this writing and insights of the NGNP Project on the work that is needed to complete technology development, design, and licensing to commercialize the technology. In the meantime, the following recommended activities are specifically directed at maximizing the future value gained from the considerable investment in technology development by DOE over the past 6 years and minimizing the startup time to resume a larger scope of development and deployment activities at some future time. Future Activities to Commercialize HTGR Technology The capabilities of the HTGR have attracted the attention of an ever-increasing number of industries as an option to address ongoing environmental concerns, large price variability, and unsure availability associated with traditional fossil fuels used for energy and feedstock. However, the HTGR option will exist only if the necessary investment is made to complete its development and commercialize the technology through initial deployment in industry. This investment requires a collaborative commitment between the private sector interests and government. The fundamental risks to investors are those associated with modifying the NRC technical and policy infrastructure to support licensing of HTGRs and ensuring that viable business cases can be built around the economics of HTGR nuclear energy systems. 

Emissions


Contention Two is Emissions

Warming is real and anthropogenic- newest studies
Romm 10-15

Joe, Fellow at American Progress and is the editor of Climate Progress, “Ten Charts That Make Clear The Planet Just Keeps Warming” ThinkProgress

http://thinkprogress.org/climate/2012/10/15/1014151/ten-charts-that-make-clear-the-planet-just-keeps-warming/
“The decadal land-surface average temperature using a 10-year moving average of surface temperatures over land. Anomalies are relative to the Jan 1950 – December 1979 mean. The grey band indicates 95% statistical and spatial uncertainty interval.” A Koch-funded reanalysis of 1.6 billion temperature reports finds that “essentially all of this increase results from the human emission of greenhouse gases.” Via BEST. Still warming, though that’s just a chart of land-surface temperatures. In fact, the land has received only a tiny fraction of the manmade warming in recent years as the scientific literature — captured in this great Skeptical Science infographic — makes clear: Components of global warming for the period 1993 to 2003 calculated from IPCC AR4 5.2.2.3. Now, if you actually read the scientific literature, you find the oceans have been rapidly warming in recent decades (see “Hottest Decade on Record Would Have Been Even Hotter But for Deep Oceans“): “Total Earth Heat Content [anomaly] from 1950 (Murphy et al. 2009). Ocean data taken from Domingues et al 2008.” And no, the ocean didn’t stop warming in the middle the last decade, as a chart from yet another scientific study makes clear (see “Search for ‘Missing Heat’ Ends Myth Global Warming Has Ended“): Revised estimate of global ocean heat content (10-1500 mtrs deep) for 2005-2010 derived from Argo measurements. The 6-yr trend accounts for 0.55±0.10Wm−2. Error bars and trend uncertainties exclude errors induced by remaining systematic errors in the global observing system. See Von Schuckmann & Le Traon (2011). Via Skeptical Science. Still warming. You may have noticed in the infographic that Arctic sea ice has seen 0.8% of global warming — nearly two-fifths of the warming the continents have received. I wonder what has been happening in the Arctic: Arctic Sea Ice is melting much, much faster than even the best climate models had projected. The reason is most likely unmodeled amplifying feedbacks. Image via Arctic Sea Ice Blog. Oh, right, it’s in a death spiral — and that’s just the two-dimensional sea ice extent. Let’s remember that “Experts Warn Of ‘Near Ice-Free Arctic In Summer’ In A Decade If Volume Trends Continue.” Finally we have the Greenland and Antarctic ice sheets, which each have been getting a mere 0.2% of the warming. Let’s check in on those: Nature: “Dynamic thinning of Greenland and Antarctic ice-sheet ocean margins is more sensitive, pervasive, enduring and important than previously realized” JPL: Polar ice sheet mass loss is speeding up, on pace for 1 foot sea level rise by 2050 Greenland Ice Sheet Melt Nearing Critical ‘Tipping Point’ Large Antarctic glacier thinning 4 times faster than it was 10 years ago: “Nothing in the natural world is lost at an accelerating exponential rate like this glacier.” Still warming. That’s ten charts, enough for now, but there are many other physical indicators of continued warming (see “How Can It Be Warming When It’s (Almost) Always Cooling?“)
The best new unbiased studies prove warming is occurring

Plait ’11 (New independent climate study confirms global warming is real http://blogs.discovermagazine.com/badastronomy/2011/10/21/new-independent-climate-study-confirms-global-warming-is-real/ October 21st, 2011 Phil Plait, the creator of Bad Astronomy, is an astronomer, lecturer, and author. After ten years working on Hubble Space Telescope and six more working on astronomy education, he struck out on his own as a writer. He's written two books, dozens of magazine articles, and 12 bazillion blog articles. He is a skeptic and fights the abuse of science, but his true love is praising the wonders of real science.

The study is called the Berkeley Earth Project (BEP), and what they found was stated simply and beautifully in their own two-page summary: Global warming is real, according to a major study released today. Despite issues raised by climate change skeptics, the Berkeley Earth Surface Temperature study finds reliable evidence of a rise in the average world land temperature of approximately 1° C since the mid-1950s. Wow. Of course, I would change one word in there. Can you guess what it is? The answer is below. Big deal Now, we’ve known this for a while. Study after study has shown that the Earth is warming, that the past decade has been the hottest on record, and that the rise in temperature has been about a degree. So what’s the big deal here? The big deal is that this was an independent team of researchers who conducted the study (including, interestingly, Saul Perlmutter, who just won the Nobel Prize for co-discovering the acceleration of the expansion of the Universe, and knows a thing or two about data analysis), and whose funding was overwhelmingly donated by the private sector and not from any government. The study was initiated by Berkeley physicist Richard Muller, who was concerned that government researchers weren’t being as open as possible with their methods. He gathered together a team of scientists, and they used data from 39,000 temperature stations around the world, far more than the previous studies. They have put all their data and methodology online for anyone to investigate. And if you’re wondering who these private groups were, they’re listed on the BEP website. The largest single donor? Why, it’s the Koch brothers, über-conservatives who have pumped millions of dollars into climate change denial. I find that… interesting. Anyone claiming that climate scientists are alarmists only trying to protect their grant money will have to think about that one for a while. You’re getting warmer So what did the scientists working on BEP find? Well, first, and perhaps most importantly, their results agree in large part with what has been found by other groups: temperatures over land are rising, and that rise took a sudden leap up a few decades ago: This plot shows what’s called the temperature anomaly, the change in temperature from some average value. In this case, they took the values from 1950 to 1980 and used that as a baseline — this is pretty standard practice in climate studies. Four different studies are plotted, including the BEP results in black. As you can see, all of them show a big rise, and the BEP results agree closely with (or are even greater than) the results from NASA’s Goddard Institute for Space Studies. Scientists at NASA/GISS were attacked heavily during "climategate" for (at best) being misleading with their results. As you can see, that turned out to be wrong all along. As we knew all along, in fact. There were other very interesting results as well. For example, a favorite target for attack were the temperature readings from many of the monitoring stations around the country; the claim was that they suffer from urban heat effect, that is, they are near cities and therefore would be anomalously warm. The new study shows this is not a factor in the average land temperature rise; while some stations do appear warmer from this, they represent a tiny fraction of the total number of monitoring stations. Not only that, stations that were ranked as "poor" in a survey done by Anthony Watts wound up showing the same warming results as those he marked as "OK". What BEP found is that if you take enough data, the warming trends show up even if an individual result may be low quality.
Prefer these peer-reviewed studies- evidence to the contrary is flawed

Stephens ’11 (Home » Vol 21 No 22 > Bad week for Pell and climate change deniers ENVIRONMENT Bad week for Pell and climate change deniers TIM STEPHENS NOVEMBER 06, 2011 Dr Tim Stephens is Director of the Sydney Centre for International Law, at the Faculty of Law, University of Sydney and a parishioner at St Joan of Arc, Haberfield, NSW. He holds a masters degree in geography from the University of Cambridge, a doctorate in international environmental law from the University of Sydney, and writes on climate change science, policy and law. His latest book, co-authored with Donald R Rothwell, is The International Law of the Sea. 

The last couple of weeks have not been a good time to be a climate change sceptic. On 20 October the Berkeley Earth Surface Temperature Project (BEST), led by self-described climate change sceptic Professor Richard Muller, reported the conclusions of its independent assessment of land temperature records. Muller's team, which included fellow sceptic Professor Judith Curry, found that the BEST results agreed with those published by other groups such as NASA and the Hadley Centre in the UK which have found that global land temperatures have increased by a remarkable 1 degree Celsius in just 60 years. In an opinion piece in the Wall Street Journal Muller concluded that 'global warming is real. Perhaps our results will help cool this portion of the climate debate.' A week after the BEST team released its findings, Cardinal George Pell, Archbishop of Sydney, delivered a much-publicised lecture on climate change science to the Global Warming Policy Foundation, a think-tank in London that aggressively pushes climate change denialism. Although titled 'One Christian Perspective on Climate Change' the lecture had precious little theological content. Instead the lecture was centrally concerned with climate science. Pell criticised those who lazily defer to the consensus of scientists and set about himself to explain climate science, leaving the impression that he sees himself as a modern Galileo fighting against the scientific establishment. Yet what followed demonstrated a misunderstanding of the fundamentals not only of climate science but the scientific method and the history of modern science. Pell's misuse of chaos theory and the invocation of the late Professor Edward Lorenz is particularly galling, given that Lorenz's insight that chaotic behaviour (such as the weather) may have predictable outcomes (climate) is at the heart of climate modelling. Even if we take at face value Pell's claim that it is a matter for the layperson to decide himself what the science says, surely as part of that decision-making one ought to consider what the mainstream science has to say, even if only to dismiss it. Pell does not refer to, for example, Professor David Archer's excellent book Global Warming: Understanding the Forecast (one of several used in science courses worldwide to teach climatology), or to any one of the many hundreds of articles on climate change published in the world's leading scientific journals such as Science or Nature. Rather, he simply repeats the sceptical talking points of prominent climate change contrarians Professors Ian Plimer and Bob Carter, and Christopher Monckton, only one of whom, Carter, has published a peer-reviewed article on climate science. All three have been repeatedly shown to have no credibility in climate science, frequently making wild and inaccurate claims. The response by Australian climate scientists to Pell's speech was understandably scathing. Dr Karl Braganza, Manager of Climate Monitoring at the Bureau of Meteorology, told Crikey the Cardinal's argument 'that climate science lacks empirical evidence is specious. There is lots of observational evidence for the greenhouse effect, and the enhanced greenhouse effect.' Lest you think this assessment of Pell harsh, bear in mind he has accused climate scientists of having 'fiddled with the evidence' in a reference to United Kingdom researchers whose conduct was confirmed to be entirely proper and scientific. Regrettably Pell seems entirely uninterested in the mainstream science. Not even the BEST conclusions merited a mention in his lecture, allowing him to repeat the untruth that global warming has stopped. His lecture is a collage of climate denial talking points that one finds on the weirder conspiracy sites on the internet. Reading between the lines, it is apparent from Pell's lecture that it is not an informed scientific view that is driving his understanding, but rather his politics. He clearly dislikes the Greens; I am with him on this for various reasons, including the fact that they support abortion and oppose nuclear energy. But ideology is no guide to physical reality, and political views should not drive scientific ones. Whether one is left or right on the political spectrum the same laws of physics apply, and it is those laws of nature that determine what is happening to the world's climate. Climate change science is like any other area of science, although it is one where there has been very considerable attention for a considerable period by a considerable number of scientists. The near unanimity of the conclusions reached on the rate and cause of recent warming is remarkable. In a 2010 paper in the Proceedings of the National Academy of Sciences by Professor William Anderegg et al., it was found that around 97 per cent of climate scientists actively publishing in the peer-reviewed literature supported the thesis that human activities are causing climate change. It is no surprise then that every major science academy including the Vatican Academy of Sciences have warned that the world is warming and that we are causing it. Other Church leaders have accepted this reality; the Archbishop of San Salvador, Msgr Jose Luis Escobar Alas, declared last week that climate change is the most serious problem confronting humanity. Climate science is complex and not explainable in sound-bites. Of necessity the layperson must defer to the experts. If Pell had offered views on neuroscience, quantum computing, immunology, the geology of Mars or any of the other topics covered in the latest issue of Nature we would rightly be scratching our heads at his intervention, unless he truly were a polymath of Galilean standing. But the discourse of climate change has become so debased and post-modern that any views, however bizarre, can be given an airing. Like homeopathy and astrology, Pell's pseudo-science should be ignored, and the scientific method allowed to continue, however unpalatable the conclusions may be.

New Arctic data proves warming is real – nuclear power solves

Macalister 9-9

Terry, writer for The Guardian, Climate change expert calls for nuclear power 'binge' to avert global warming - Peter Wadhams, professor of ocean physics at Cambridge University, warns CO2 levels are rising at a faster than exponential rate.

Professor Peter Wadhams pointed to evidence that Arctic sea ice cover had reached record low this summer. Photograph Christopher Debicki/Getty Images A leading British academic has called for accelerated research into futuristic geo-engineering and a worldwide nuclear power station "binge" to avoid runaway global warming. Peter Wadhams, professor of ocean physics at Cambridge University, said both potential solutions had inherent dangers but were now vital as time was running out. "It is very, very depressing that politicians and the public are attuned to the threat of climate change even less than they were 20 years ago when Margaret Thatcher sounded the alarm. CO2 levels are rising at a faster than exponential rate, and yet politicians only want to take utterly trivial steps such as banning plastic bags and building a few windfarms," he said. "I am very suspicious of using technology to solve problems created by technology, given that we have messed up so much in the past but having done almost nothing for two decades we need to adopt more desperate measures such as considering geo-engineering techniques as well as conducting a major nuclear programme." Geo-engineering techniques such as whitening clouds by adding fine sprays of water vapour, or adding aerosols to the upper atmosphere have been ridiculed in some quarters but welcomed elsewhere. Wadhams proposes the use of thorium-fuelled reactors, being tested in India, which are said to be safer because they do not result in a proliferation of weapons-grade plutonium, experts say. Also, under certain circumstances, the waste from thorium reactors is less dangerous and remains radioactive for hundreds rather than thousands of years. Wadhams, who is also head of the polar ocean physics group at Cambridge and has just returned from a field trip to Greenland, was reacting to evidence that Arctic sea ice cover had reached a record low this summer. This latest rate of loss is 50% higher than most scenarios outlined by other polar scientists and coincide with alarming new reports about a "vast reservoir" of the potent greenhouse gas, methane, that could be released in Antarctica if the ice melts equally quickly there. Greenpeace said last night that it agreed with the academic's concerns but not with his solutions. "Professor Wadhams is right that we're in a big hole and the recent record sea ice low in the Arctic is a clear warning that we need to act. But it would be cheaper, safer and easier to stop digging and drilling for more fossil fuels," said Ben Ayliffe, the group's senior polar campaigner. "We already have the technologies, from ultra-efficient vehicles to state-of-the-art clean energy generation, to make the deep cuts in greenhouse gases that are needed to stave off the worst effects of climate change. Unfortunately, we're still lacking the political and business will to implement them," he added. Wadhams, who has done pioneering work on polar ice thinning using British naval submarines from 1976 onwards, said these latest satellite findings confirmed his own dire predictions. And they feed into the alarming scenarios that the Arctic Methane Emergency Group have been warning about. "What we are now seeing is a fast collapse of the sea ice that means we could see a complete loss during the summer by 2015 - rather than the 20 to 30 years talked about by the UK Meteorological Office. This would speed up ocean warming and Greenland ice cap melt and increase global ocean levels considerably as well as warming the seabed and releasing more methane."
Uncertainty about climate change is exaggerated – Action is key

Roberts, 9/26/12 – Staff writer for Grist, a climate change and environmental issues think tank, How certain can we be about climate change? http://grist.org/climate-energy/how-certain-can-we-be-about-climate-change/
The question that headlines this post has caused great confusion and strife ever since climate change first entered the public consciousness. From the very beginning, climate deniers set about to exaggerate the degree of uncertainty. As GOP messaging maestro Frank Luntz said in his infamous memo, “Should the public come to believe that the scientific issues are settled, their views about global warming will change accordingly.” Luntz sensed, accurately, that the lay public has a pretty naive, linear view of decisionmaking; they tend to think that understanding and quantifying the risks is the first step, to be completed before moving to action. This has led climate hawks to emphasize, and sometimes overstate, the degree of certainty around climate change. To counter Luntz, they insist that “the science is settled” and “we have the tools we need to solve the problem.” This is all … kind of dumb. “Certainty vs. uncertainty” is a red herring. Of course the science isn’t “settled.” Of course substantial uncertainty remains about what will happen and the way to avoid or adapt to it. Of course that doesn’t mean what climate deniers say it means. For the sake of clarity (and to set up my next post), let’s take a closer look at the uncertainty around climate change — how much there is, what kind there is, what it means for us. We turn, as one does in these situations, to a new white paper from the World Bank. It’s about, among other things, climate and “deep uncertainty.” First, what we know: We know that CO2 is accumulating in the atmosphere, that it’s causing global temperatures to rise, and that rising temperatures will have substantial (and largely harmful) effects on ecosystems. We’re pretty sure we can already see that signal through the noise of natural weather variations, but the signal is sure to get stronger later this century. While nothing in science is ever “certain,” scientists have a very high degree of confidence in that stuff. So what’s uncertain? There are three varieties of uncertainty germane to climate change, and yes, they have jargony names. Since you ask, yes, there will be a quiz later. They are: policy, epistemic, and aleatory uncertainty. (Protip: “aleatory” is fun to say. Try it!) Policy uncertainty comes into play when trying to predict how our social and political choices will affect future carbon emissions. What we do between now and the end of the century will affect trends in population, technology, and economics, all of which will affect how much carbon we emit. Will we stop subsidizing fossil-fuel exploitation? Will we put a price on carbon, and if so when, and how much? Will we invest more in R&D, and if we do, will there be breakthroughs in clean technology? I wrote a whole post about this kind of uncertainty once. It cannot be avoided or eradicated, for the simple reason that human beings are unpredictable. We don’t know exactly what will happen because we don’t know exactly what we (or our descendents) will do. Epistemic uncertainty is about the science, “our imperfect knowledge of the functioning of the climate system and of affected systems.” There’s still a great deal we don’t know about how temperature will respond to rising levels of CO2 (so-called “climate sensitivity”) and, in turn, how ecosystems will respond to rising temperature. Consequently, there’s still a wide range of model projections, particularly when it comes to regional effects. The authors of the World Bank paper note: The IPCC provides results from 19 global climate models. Even though the models agree on the very big picture (more warming in high latitude than in low latitude; more precipitation in high latitudes; less precipitation around the tropics; more precipitation around the equator), the differences can be huge in some regions (e.g., half the models predict an increase in precipitation over India; half the models predict the opposite; and — as a consequence — the “average model” predicts no change, showing the risk of using an average model). Here’s another example: “For Ghana, [one model] predicts a 20% increase in precipitation, while [another model] predicts a 30% decrease!” As much as climate science has advanced in recent years, and continues to advance, the fact remains that our best models project a wide array of possible outcomes. What’s more, even the full range of model projections doesn’t capture the degree of uncertainty. All our models share certain assumptions and data, some of which will likely be refuted or amended by subsequent science. But which ones? That’s an unknown unknown. So the range of uncertainty is wider than the current range of projections. Some of the epistemic uncertainty can be reduced, but not all, because of … Aleatory uncertainty is about natural variability within climate subsystems. Here we find an ineradicable element of chance, or chaos, which is inherently unpredictable. Consequently: Climate models provide information of statistical nature (averages, variance, likelihood to exceed thresholds, etc.), but they do not provide forecasts, i.e. deterministic prediction of the future. In other words, they can estimate the average number of rainy days in the summers of 2060s, but do not say anything about any given day or even any specific summer. There’s a lot of work being done to “scale down” climate model results to geographical scales more relevant to decisionmakers — everyone wants to know what to expect in their own backyards — but there’s just an inherent limit to how granular and predictive they can get. Unlike climate, weather is chaotic. None of these three kinds of uncertainty can be eliminated, so “certainty” is off the table. Interestingly, looking out over the coming century, epistemic and aleatory uncertainty dominate in the short term, but in the long term it is policy uncertainty that looms largest. We are the biggest X factors in our own models. What we choose matters most! –
Action on climate change is crucial even in the face of uncertainty - big picture claims are still true

Mann 9/24/12 - Director of Penn State’s Earth System Science Center, Michael Mann authored ‘Dire Predictions’ and ‘The Hockey Stick and the Climate Wars.’ This article was also published in the Huffington Post, FiveThirtyEight: The Number of Things Nate Silver Gets Wrong About Climate Change, http://thinkprogress.org/climate/2012/09/24/898561/fivethirtyeight-the-number-of-things-nate-silver-gets-wrong-about-climate-change/
I suspect that Nate’s failing here arises from a sort of cultural bias. There is a whole community of pundits with origins in economics and marketing who seem more than happy to dismiss the laws of physics when they conflict with their philosophy of an unregulated market. Nate may not share that philosophy, but he was educated by those who do.

Nate Silver was trained in the Chicago school of Economics, famously characterized by its philosophy of free market fundamentalism. In addition to courses from Milton Friedman, Nate might very well have taken a course from University of Chicago economist Steven Levitt, known largely for his provocative 2005 book Freakonomics and its even more audacious 2009 sequelSuper Freakonomics — a book that, perhaps better than any other, serves as a cautionary tale of the dangers that lurk when academics attempt to draw sweeping conclusions in fields well outside their area of training. In Super Freakonomics as you might guess, Levitt drew questionable conclusions about climate change and related energy issues based on an extrapolation of principles of economics way, way, way, outside their domain of applicability. Even some very basic physics calculations, for example, reveal that his dismissal of solar energy as a viable alternative to fossil fuel energy in combating climate change because of possible waste heat is total nonsense. Ray Pierrehumbert, a chaired professor himself at the University of Chicago, in the Department of Geosciences, pointed this and other serious errors out to Levitt in an open letter that concluded with a campus map showing how easy it would have been for Levitt to walk over to his office to discuss his ideas and, presumably, avoid the serious pitfalls that ended up undermining much of what he ended up saying in his book about climate change and energy policy. Unlike Levitt, Nate did talk to the scientists (I know. I’m one of them!). But he didn’t listen quite as carefully as he should have. When it came to areas like climate change well outside his own expertise, he to some extent fell into the same “one trick pony” trap that was the downfall of Levitt (and arguably others like Malcolm Gladwell in The Tipping Point). That is, he repeatedly invokes the alluring, but fundamentally unsound, principle that simple ideas about forecasting and prediction from one field, like economics, can readily be appropriated and applied to completely different fields, without a solid grounding in the principles, assumptions, and methods of those fields. It just doesn’t work that way (though Nate, to his credit, does at least allude to that in his discussion of Armstrong’s evaluation of climate forecasts). As a result, Nate’s chapter on climate change (Chapter 12: “A Climate of Healthy Skepticism”) is marred by straw man claims that don’t stand up to scrutiny. These include the assertion that (a) climate scientist James Hansen’s famous 1988 predictions overestimated global warming (they didn’t), that (b) “the Intergovernmental Panel on Climate Change (IPCC) settles on just one forecast that is endorsed by the entire group” (pure nonsense — even the most casual reading of the IPCC reports reveal that great care taken to emphasize the non-trivial spread among models predictions, and to denote regions where there is substantial disagreement between the projections from different models) and that (c) “relatively little is understood” about the El Nino cycle (here I imagine that Nate might have misinterpreted our own discussion about the matter; I explained in our discussion that there are still open questions about how climate change will influence the El Nino phenomenon — but that hardly means that we know “relatively little” about the phenomenon itself! In fact, we know quite a bit about it). Finally, and perhaps most troubling (d) while Nate’s chapter title explicitly acknowledges the importance of distinguishing “signal” from “noise”, and Nate does gives this topic some lip service, he repeatedly falls victim to the fallacy that tracking year-to-year fluctuations in temperature (the noise) can tell us something about predictions of global warming trends (the signal). They can’t — they really can’t. Nate’s view of uncertainty, and its implications for climate model predictions, is particularly misguided. He asserts that the projections of the IPCC forecasts have been “too aggressive”, but that is simply wrong. It neglects that in many cases, e.g. as regards the alarming rate of Arctic sea ice decline (we saw a new record low set just weeks ago), the climate models have been far too cautious; We are decades ahead of schedule relative to what the models predicted. Uncertainty cuts both ways, and in many respects — be it the rapid decline in Arctic sea ice, or the melting of the ice sheets — it is cutting against us. Uncertainty, as many economists recognize, is thus a reason for action, not inaction! I’m surprised someone as sharp as Nate just doesn’t appear to get that. Nate also takes some unnecessary cheap shots. In what has now become a rite of passage for those looking to establish their “honest broker” bona fides in the climate change debate, Nate makes the requisite “punch the hippie” accusation that Al Gore exaggerated the science of climate change in An Inconvenient Truth (a team of climate scientists reviewed the movie for accuracy and found that by-and-large Gore got the science right). He characterizes climate scientist Gavin Schmidt as a “sarcastic” individual who is unwilling to put his money where his mouth is by betting his personal savings on his climate model predictions (this felt to me reminiscent of Mitt Romney’s widely mocked $10,000 bet challenge to Rick Perry). And while I do appreciate some of the nice things Nate says in the book about me personally (e.g. “Mann is exceptionally thoughtful about the science behind global warming”), he at the same time deeply misrepresents our discussion on several counts. I had emphasized the importance of distinguishing the true uncertainties in climate science (and there are plenty e.g. the influence of warming on hurricanes, how the El Nino phenomenon might be affected, or how regional patterns of rainfall may change) from the manufactured uncertainties and myths typically promoted by climate change deniers and contrarians (e.g. “how come there has been no warming since 1998?” — the answer is that, of course, there has been). I stressed how important it is, when scientists communicate to the public, to make clear that while there are many details that are still uncertain, the big picture (that humans are warming the planet and changing the climate, and that far larger and potentially more dangerous changes loom in our future if we don’t act) is not. Nate cherry-picks a single sound bite (“our statements [should not be] so laden in uncertainty that no one even listens.”) to once again reinforce the false narrative that scientists are understating uncertainty. The point I was actually making was that we cannot spend so much time talking about what we don’t know, that we don’t end up telling the public what we do know. That, as Nate correctly quotes me, “would be irresponsible”. Nate states that “the more dramatic [climate scientists'] claims, the more likely they [are] be quoted…”, seemingly implying that scientists have a motivation to overstate the science. He ignores the fact that those scientists willing to feed the false “scientists are exaggerating” narrative are the true darlings of the “balance” over “objectivity” school of news reporting — a school of thought that Nate sadly seems to have subscribed to. Most disappointing to me of all was the false equivalence that Nate draws between the scientific community’s efforts to fight back against intentional distortions and attacks by an industry-funded attack machine, and the efforts of that attack machine itself. He characterizes this simply as a battle between “consensus” scientists and “skeptical” individuals, as if we’re talking about two worthy adversaries in a battle. This framing is flawed on multiple levels, not the least of which is that those he calls “skeptics” are in fact typically no such thing. There is a difference between honest skepticism — something that is not only valuable but necessary for the progress of science — and pseudo-skepticism, i.e. denialism posing as “skepticism” for the sake of obscuring, rather than clarifying, what is known. Nate deeply mischaracterizes an editorial published by the prestigious and staid journal Nature(whose sentiments are echoed in my book The Hockey Stick and the Climate Wars) warning scientists that they “must acknowledge that they are in a street fight, and that their relationship with the media really matters.” Nate grossly mischaracterizes the quote, claiming that “the long-term goal of the street fight is to persuade the public and policy makers about the urgency (or lack thereof) of action to combat climate change.” Nate makes it sound like the “street fight” was of the scientists choosing, completely turning on its head what Nature was actually talking about: scientists finding a better way to defend science from cynical attacks whose sole aim is to confuse the public about what we actually do know about climate change (and therefore forestall any efforts to deal with it). I could detail the numerous other problems with the chapter (and no — there aren’t really 538 of them; I confess to having taken some “poetic license” with the title of this commentary). But the real point is that this book was a lost opportunity when it comes to the topic of climate change. Nate could have applied his considerable acumen and insight to shed light on this important topic. But the result was instead a very mixed bag of otherwise useful commentary marred by needless misconceptions and inappropriately laundered denialist memes. Don’t get me wrong. I’m still a FON (Fan Of Nate). I will continue to follow his thoughtful commentary on all matters of politics and polling. But when he makes claims about other topics, like climate change, I think I’ll be a lot more skeptical. Skepticism — real skepticism — is, after all — a good thing. Michael Mann is Director of Penn State’s Earth System Science Center and author of ‘Dire Predictions’ and ‘The Hockey Stick and the Climate Wars.’ This piece was also published at Huffington Post and was reprinted with permission from the author.

Reducing emissions is the only way to prevent catastrophic warming tipping points

Nuccitelli 9-1

Dana Nuccitelli is an environmental scientist at a private environmental consulting firm in the Sacramento, California area. This piece was originally published at Skeptical Science and was reprinted with permission. “Realistically What Might The Future Climate Look Like?” ThinkProgress http://thinkprogress.org/climate/2012/09/01/784931/realistically-what-might-the-future-climate-look-like/
Clearly our CO2 emissions have not yet peaked – in fact they increased by 1 billion tonnes between 2010 and 2011 despite a continued global economic recession; therefore, the green curve is no longer an option. There has also been little progress toward an international climate accord to replace the Kyoto Protocol, which suggests that the blue curve does not represent a likely scenario either – in order to achieve peak emissions in 2015 we would have to take serious steps to reduce emissions today, which we are not. The red curve seems the most likely, but the required cuts are so steep that it is unlikely we will be able to achieve them, which means we are indeed likely to surpass the 2°C target. Thus it is worth exploring the question, what would a world with >2°C global surface warming look like? Global Warming Impacts The 2007 IPCC Fourth Assessment Report (AR4) summarizes the magnitudes of impact of various degrees of warming here, and graphically in Figure 2, relative to ~1990 temperatures (~0.6°C above late 19th Century temperatures). Some adverse impacts are expected even before we reach the 2°C limit, for example hundreds of millions of people being subjected to increased water stress, increasing drought at mid-latitudes (as we recently discussed here), increased coral bleaching, increased coastal damage from floods and storms, and increased morbidity and mortality from more frequent and intense heat waves (see here), floods, and droughts. However, by and large these are impacts which we should be able to adapt to, at a cost, but without disastrous consequences. Once we surpass the 2°C target, the impacts listed above are exacerbated, and some new impacts will occur. Most corals will bleach, and widespread coral mortality is expected ~3°C above late 19th Century temperatures. Up to 30% of global species will be at risk for extinction, and the figure could exceed 40% if we surpass 4°C, as we continue on the path toward the Earth’s sixth mass extinction. Coastal flooding will impact millions more people at ~2.5°C, and a number of adverse health effects are expected to continue rising along with temperatures. Reasons for Concern Smith et al. (2009) (on which the late great Stephen Schneider was a co-author) updated the IPCC impact assessment, arriving at similar conclusions. For example, “There is medium confidence that ~20–30% of known plant and animal species are likely to be at increased risk of extinction if increases in global average temperature exceed 1.5 °C to 2.5 °C over 1980–1999″ “increases in drought, heat waves, and floods are projected in many regions and would have adverse impacts, including increased water stress, wildfire frequency, and flood risks (starting at less than 1 °C of additional warming above 1990 levels) and adverse health effects (slightly above 1 °C)” “climate change over the next century is likely to adversely affect hundreds of millions of people through increased coastal flooding after a further 2 °C warming from 1990 levels; reductions in water supplies (0.4 to 1.7 billion people affected with less than a 1 °C warming from 1990 levels); and increased health impacts (that are already being observed” Smith et al. updated the 2001 IPCC report ‘burning embers’ diagram to reflect their findings (Figure 3). On this figure, white regions indicate neutral or low impacts or risks, yellow indicates negative impacts for some systems or more significant risks, and red indicates substantial negative impacts or risks that are more widespread and/or severe. They have grouped the various climate change consequences into ‘reasons for concern’ (RFCs), summarized below. Figure 3: Risks from climate change, by reason for concern (RFC). Climate change consequences are plotted against increases in global mean temperature (°C) after 1990. Each column corresponds to a specific RFC and represents additional outcomes associated with increasing global mean temperature. The color scheme represents progressively increasing levels of risk and should not be interpreted as representing ‘‘dangerous anthropogenic interference,’’ which is a value judgment. The historical period 1900 to 2000 warmed by 0.6 °C and led to some impacts. It should be noted that this figure addresses only how risks change as global mean temperature increases, not how risks might change at different rates of warming. Furthermore, it does not address when impacts might be realized, nor does it account for the effects of different development pathways on vulnerability. Risk to Unique and Threatened Systems addresses the potential for increased damage to or irreversible loss of unique and threatened systems, such as coral reefs, tropical glaciers, endangered species, unique ecosystems, biodiversity hotspots, small island states, and indigenous communities. Risk of Extreme Weather Events tracks increases in extreme events with substantial consequences for societies and natural systems. Examples include increase in the frequency, intensity, or consequences of heat waves, floods, droughts, wildfires, or tropical cyclones. Distribution of Impacts concerns disparities of impacts. Some regions, countries, and populations face greater harm from climate change, whereas other regions, countries, or populations would be much less harmed—and some may benefit; the magnitude of harm can also vary within regions and across sectors and populations. Aggregate Damages covers comprehensive measures of impacts. Impacts distributed across the globe can be aggregated into a single metric, such as monetary damages, lives affected, or lives lost. Aggregation techniques vary in their treatment of equity of outcomes, as well as treatment of impacts that are not easily quantified. Risks of Large-Scale Discontinuities represents the likelihood that certain phenomena (sometimes called tipping points) would occur, any of which may be accompanied by very large impacts. These phenomena include the deglaciation (partial or complete) of the West Antarctic or Greenland ice sheets and major changes in some components of the Earth’s climate system, such as a substantial reduction or collapse of the North Atlantic Meridional Overturning Circulation. All of these reasons for concern enter the red (substantial negative impact, high risk) region by 4°C. Aggregate impacts are in the red region by 3°C, and some types of concerns are in the red region by 1°C. For more details we also recommend Mark Lynas’ book Six Degrees, which goes through the climate impacts from each subsequent degree of warming, based on a very thorough review of the scientific literature. A brief review of the book by Eric Steig and summary of some key impacts is available here. National Geographic also did a series of videos on the Six Degrees theme, which no longer seem to be available on their websites, but which can still be found on YouTube. This is Why Reducing Emissions is Critical We’re not yet committed to surpassing 2°C global warming, but as Watson noted, we are quickly running out of time to realistically give ourselves a chance to stay below that ‘danger limit’. However, 2°C is not a do-or-die threshold. Every bit of CO2 emissions we can reduce means that much avoided future warming, which means that much avoided climate change impacts. As Lonnie Thompson noted, the more global warming we manage to mitigate, the less adaption and suffering we will be forced to cope with in the future. Realistically, based on the current political climate (which we will explore in another post next week), limiting global warming to 2°C is probably the best we can do. However, there is a big difference between 2°C and 3°C, between 3°C and 4°C, and anything greater than 4°C can probably accurately be described as catastrophic, since various tipping points are expected to be triggered at this level. Right now, we are on track for the catastrophic consequences (widespread coral mortality, mass extinctions, hundreds of millions of people adversely impacted by droughts, floods, heat waves, etc.). But we’re not stuck on that track just yet, and we need to move ourselves as far off of it as possible by reducing our greenhouse gas emissions as soon and as much as possible. There are of course many people who believe that the planet will not warm as much, or that the impacts of the associated climate change will be as bad as the body of scientific evidence suggests. That is certainly a possiblity, and we very much hope that their optimistic view is correct. However, what we have presented here is the best summary of scientific evidence available, and it paints a very bleak picture if we fail to rapidly reduce our greenhouse gas emissions. If we continue forward on our current path, catastrophe is not just a possible outcome, it is the most probable outcome. And an intelligent risk management approach would involve taking steps to prevent a catastrophic scenario if it were a mere possibility, let alone the most probable outcome. This is especially true since the most important component of the solution – carbon pricing – can be implemented at a relatively low cost, and a far lower cost than trying to adapt to the climate change consequences we have discussed here (Figure 4).
Warming kills the biosphere – causes extinction 

Costello 11 (Anthony, Institute for Global Health, University College London, Mark Maslin, Department of Geography, University College London, Hugh Montgomery, Institute for Human Health and Performance, University College London, Anne M. Johnson, Institute for Global Health, University College London, Paul Ekins, Energy Institute, University College London [“Global health and climate change: moving from denial and catastrophic fatalism to positive action” May 2011 vol. 369 no. 1942 1866-1882 Philosophical Transactions of the Royal Society)

Advocacy about the health consequences will ensure that climate change is a high priority. The United Nations Convention on Climate Change was set up in 1992 to ensure that nations worked together to minimize the adverse effects, but McMichael and Neira noted that, in preparation for the Copenhagen conference in December 2009, only four of 47 nations mentioned human health as a consideration [1]. With business as usual, global warming caused by rising greenhouse gas (GHG) emissions will threaten mass populations through increased transmission of some infections, heat stress, food and water insecurity, increased deaths from more frequent and extreme climate events, threats to shelter and security, and through population migration [2]. On the one hand it is necessary in the media to counter climate change sceptics and denialists, but on the other it is also important not to allow climate catastrophists, who tell us it is all too late, to deflect us from pragmatic and positive action. Catastrophic scenarios are possible in the longer term, and effective action will be formidably difficult, but evidence suggests that we do have the tools, the time and the resources to bring about the changes needed for climate stability. 2. Climate change evidence and denial Given the current body of evidence, it is surprising that global warming and its causal relationship with atmospheric GHG pollution is disputed any more than the relationship between acquired immune deficiency syndrome (AIDS) and human immunodeficiency virus (HIV) infection, or lung cancer and cigarette smoking. The basic principles that determine the Earth’s temperature are, of course, relatively simple. Some of the short-wave solar radiation that strikes the Earth is reflected back into space and some is absorbed by the land and emitted as long-wave radiation (heat). Some of the long-wave radiation is trapped in the atmosphere by ‘greenhouse gases’, which include water vapour, carbon dioxide and methane. Without GHGs the Earth would be on average 33◦C colder. Over the last 150 years, since the Industrial Revolution, humans have been adding more carbon dioxide and methane into the atmosphere. The result is that the Earth’s atmosphere, ocean and land are indeed warming—due to increased atmospheric ‘greenhouse gas’ concentrations [3]. Gleick et al. [4], from the US National Academy of Sciences, wrote a letter to Science stating ‘There is compelling, comprehensive, and consistent objective evidence that humans are changing the climate in ways that threaten our societies and the ecosystems on which we depend’. The most recent report by the Intergovernmental Panel on Climate Change (IPCC) [5], amounting to nearly 3000 pages of detailed review and analysis of published research, also declares that the scientific uncertainties of global warming are essentially resolved. This report states that there is clear evidence for a 0.75◦C rise in global temperatures and 22 cm rise in sea level during the twentieth century. The IPCC synthesis also predicts that global temperatures could rise further by between 1.1◦C and 6.4◦C by 2100, and sea level could rise by between 28 and 79 cm, or more if the melting of Greenland and Antarctica accelerates. In addition, weather patterns will become less predictable and the occurrence of extreme climate events, such as storms, floods, heat waves and droughts, will increase. There is also strong evidence for ocean acidification driven by more carbon dioxide dissolving in the oceans [6]. Given the current failure of international negotiations to address carbon emission reductions, and that atmospheric warming lags behind rises in CO2 concentration, there is concern that global surface temperature will rise above the supposedly ‘safe limit’ of 2◦C within this century. Each doubling of atmospheric carbon dioxide concentration alone is expected to produce 1.9–4.5◦C of warming at equilibrium [7]. Of course, climate modelling is an extremely complex process, and uncertainty with projections relating to future emissions trajectories means that the time scale and magnitude of future climate change cannot be predicted with certainty [8]. These uncertainties are magnified when future climate predictions are used to estimate potential impacts. For example, the environmental impacts of climate change are also uncertain, but could underestimate such impacts because they detrimentally interact with habitat loss, pollution and loss of biodiversity due to other causes. There is also the additional problem that switching from biome to biome may not be directly reversible. For example, rainforest recycles a huge amount of water so it can survive a significant amount of aridification before it burns and is replaced by savannah. But the region then has to get much wetter before rainforest can return, as there is greatly reduced water cycling in savannah [9]. In the policy arena, further uncertainty surrounds the desire for international agreements on emission cuts, and the possible routes to such agreement and implementation. The feasible speed of technological innovation in carbon capture and provision of renewable/low-carbon energy resources is also uncertain. Denying the causes or the current weight of evidence for anthropogenic climate change is irrational, just as the existence of ‘uncertainties’ should not be used to deny the need for proportionate action, when such uncertainties could underestimate the risks and impact of climate change. There is no reason for inaction and there are many ways we can use our current knowledge of climate change to improve health provision for current and future generations. 3. Catastrophism At the other end of the scale are doom-mongers who predict catastrophic population collapse and the end of civilization. In the early nineteenth century, the French palaeontologist Georges Cuvier first addressed catastrophism and explained patterns of extinction observed in the fossil record through catastrophic natural events [10]. We know now of five major extinctions: the Ordovician–Silurian extinction (439 million years ago), the Late Devonian extinction (about 364 million years ago), the Permian–Triassic extinction (about 251 million years ago), the End Triassic extinction (roughly 199 million to 214 million years ago) and the Cretaceous– Tertiary extinction (about 65 million years ago). These mass extinctions were caused by a combination of plate tectonics, supervolcanism and asteroid impacts. The understanding of the mass extinctions led Gould & Eldredge [11] to update Darwin’s theory of evolution with their own theory of punctuated equilibrium. Many scientists have suggested that the current human-induced extinction rates could be as fast as those during these mass extinctions [12,13]. For example, one study predicted that 58 per cent of species may be committed to extinction by 2050 due to climate change alone [14], though this paper has been criticized [15,16]. Some people have even suggested that human extinction may not be a remote risk [17–19]. Sherwood & Huber [7] point to continued heating effects that could make the world largely uninhabitable by humans and mammals within 300 years. Peak heat stress, quantified by the wet-bulb temperature (used because it reflects both the ambient temperature and relative humidity of the site), is surprisingly similar across diverse climates and never exceeds 31◦C. They suggest that if it rose to 35◦C, which never happens now but would at a warming of 7◦C, hyperthermia in humans and other mammals would occur as dissipation of metabolic heat becomes impossible, therefore making many environments uninhabitable.
Warming causes extinction

Deibel ‘7 (Terry L. Deibel, professor of IR at National War College, Foreign Affairs Strategy, “Conclusion: American Foreign Affairs Strategy Today Anthropogenic – caused by CO2”)

Finally, there is one major existential threat to American security (as well as prosperity) of a nonviolent nature, which, though far in the future, demands urgent action. It is the threat of global warming to the stability of the climate upon which all earthly life depends. Scientists worldwide have been observing the gathering of this threat for three decades now, and what was once a mere possibility has passed through probability to near certainty.  Indeed not one of more than 900 articles on climate change published in refereed scientific journals from 1993 to 2003 doubted that anthropogenic warming is occurring. “In legitimate scientific circles,” writes Elizabeth Kolbert, “it is virtually impossible to find evidence of disagreement over the fundamentals of global warming.” Evidence from a vast international scientific monitoring effort accumulates almost weekly, as this sample of newspaper reports shows: an international panel predicts “brutal droughts, floods and violent storms across the planet over the next century”; climate change could “literally alter ocean currents, wipe away huge portions of Alpine Snowcaps and aid the spread of cholera and malaria”; “glaciers in the Antarctic and in Greenland are melting much faster than expected, and…worldwide, plants are blooming several days earlier than a decade ago”; “rising sea temperatures have been accompanied by a significant global increase in the most destructive hurricanes”; “NASA scientists have concluded from direct temperature measurements that 2005 was the hottest year on record, with 1998 a close second”; “Earth’s warming climate is estimated to contribute to more than 150,000 deaths and 5 million illnesses each year” as disease spreads; “widespread bleaching from Texas to Trinidad…killed broad swaths of corals” due to a 2-degree rise in sea temperatures.  “The world is slowly disintegrating,” concluded Inuit hunter Noah Metuq, who lives 30 miles from the Arctic Circle. “They call it climate change…but we just call it breaking up.” From the founding of the first cities some 6,000 years ago until the beginning of the industrial revolution, carbon dioxide levels in the atmosphere remained relatively constant at about 280 parts per million (ppm). At present they are accelerating toward 400 ppm, and by 2050 they will reach 500 ppm, about double pre-industrial levels. Unfortunately, atmospheric CO2 lasts about a century, so there is no way immediately to reduce levels, only to slow their increase, we are thus in for significant global warming; the only debate is how much and how serous the effects will be. As the newspaper stories quoted above show, we are already experiencing the effects of 1-2 degree warming in more violent storms, spread of disease, mass die offs of plants and animals, species extinction, and threatened inundation of low-lying countries like the Pacific nation of Kiribati and the Netherlands at a warming of 5 degrees or less the Greenland and West Antarctic ice sheets could disintegrate, leading to a sea level of rise of 20 feet that would cover North Carolina’s outer banks, swamp the southern third of Florida, and inundate Manhattan up to the middle of Greenwich Village. Another catastrophic effect would be the collapse of the Atlantic thermohaline circulation that keeps the winter weather in Europe far warmer than its latitude would otherwise allow. Economist William Cline once estimated the damage to the United States alone from moderate levels of warming at 1-6 percent of GDP annually; severe warming could cost 13-26 percent of GDP. But the most frightening scenario is runaway greenhouse warming, based on positive feedback from the buildup of water vapor in the atmosphere that is both caused by and causes hotter surface temperatures. Past ice age transitions, associated with only 5-10 degree changes in average global temperatures, took place in just decades, even though no one was then pouring ever-increasing amounts of carbon into the atmosphere. Faced with this specter, the best one can conclude is that “humankind’s continuing enhancement of the natural greenhouse effect is akin to playing Russian roulette with the earth’s climate and humanity’s life support system. At worst, says physics professor Marty Hoffert of New York University, “we’re just going to burn everything up; we’re going to het the atmosphere to the temperature it was in the Cretaceous when there were crocodiles at the poles, and then everything will collapse.” During the Cold War, astronomer Carl Sagan popularized a theory of nuclear winter to describe how a thermonuclear war between the Untied States and the Soviet Union would not only destroy both countries but possible end life on this planet. Global warming is the post-Cold War era’s equivalent of nuclear winter at least as serious and considerably better supported scientifically. Over the long run it puts dangers form terrorism and traditional military challenges to shame. It is a threat not only to the security and prosperity to the United States, but potentially to the continued existence of life on this planet.  
Solvency

Contention Three is Solvency

This steam cycle HTGR is the best- cheapest, best licensing pathway, right temperature range, and best new tech

ELP ’12 (Nuclear Power: Small Modular Reactors - US warms to Areva's HTGR technology, but not too much. http://www.elp.com/index/from-the-wires/wire_news_display/1666630466.html Modern Power System May 15, 2012

The Next Generation Nuclear Plant Industry Alliance - a US based grouping of companies interested in promoting, developing and commercialising high temperature gas cooled reactor (HTGR) technology, with a focus on process heat applications (petrochemicals, oil recovery, synfuel production) as well as power - has announced that it has selected Areva's HTGR technology as "the optimum design for next generation nuclear power plants." The Alliance describes its role as providing "a forum and focus to communicate industry needs and requirements" and it works in concert with the Idaho National Laboratory and others "to seek out and promote industrial uses for HTGR technologies within the United States, North America and other continents around the world." Members of the Alliance are: ConocoPhillips, Dow, Entergy, GrafTech International, Petroleum Technology Alliance Canada, SGL Group, Technology Insights, Toyo Tanso, Westinghouse and Areva itself. Entergy has assumed the role of applicant for the HTGR pre-application and licensing activities for the Alliance in response to Nuclear Regulatory Commission guidelines (eg, as set out in NRC Regulatory Issue Summary, 2011-02 Rev 1 - "Licensing Submittal Information and Design Development Activities for Small Modular Reactor Designs"). The Alliance sees the process heat sector as important because it is currently totally dependent on fossil fuels, and is focused on the HTGR because existing light water reactor technology is not well suited to the non-power energy markets. Areva's proposed technology uses a 625 MWt "prismatic" block core (as opposed to pebble bed) with helium cooling coupled to a steam cycle (main steam temperature of 566 deg C) via an intermediate heat exchanger (rather than a "direct" helium Brayton cycle, in which the helium itself is the working fluid driving a turbine). It was decided to adopt a steam cycle in the interests of reducing development lead times and associated risks. The proposed Areva technology has a reactor outlet temperature of 750 deg C, providing sufficient heat to achieve steam temperatures in the range 400-550 deg C for applications such as oil refinery distillation and chemical processing. At temperatures above about 750 deg C the materials challenges become more significant and so do the costs, which is why the NGNPA's current roadmap has opted for the lower temperature route. The US Energy Policy Act of 2005 called for development, construction, and operation of a prototype high temperature gas cooled reactor by 2021. US DoE set up a project office at the Idaho National Laboratory that included some of the R&D activities. Based on a request for proposals, DoE selected three firms to conduct design and engineering studies: General Atomics; Westinghouse; and Areva. General Atomics (interestingly not a member of NGNPA) proposed their Gas-Turbine Modular Helium Reactor (GT-MHR), which also employs a prismatic core, but allied to a helium Brayton direct cycle, while the Westinghouse proposal was based on the Pebble Bed Modular Reactor, drawing on recent development work carried out in South Africa, but now abandoned. Both the Idaho lab and the NGNP Alliance determined that the only practical differentiation among the designs is tied to capital costs. The Alliance said the prismatic design offers a 30% cost savings over one using pebble bed technology. The NGNP Alliance is developing a regulatory strategy to identify key issues related to getting a licence from the NRC. The combination of licensing and building a first-of-a-kind unit means it would take at least 10-12 years to get a new HTGR operating at a customer site. Areva envisions that the HTGR will be installed at customer suites in clusters of up to four units. It estimates that the total cost, including R&D, for the first unit would be about $4 billion, but the "nth unit" would have actual construction costs closer to about $1 billion, and supply process heat at about $6-10/million Btu. Through its predecessor companies Areva has been involved in HTGR development for many years, and in a variety of technologies. Through its joint venture with Siemens, Framatome-ANP, it inherited the technologies developed by Interatom in the 1960s and 1970s and the Modul concept of the 1980s, the origin of all modular high temperature gas cooled reactor concepts. Framatome also collaborated with GA in the 1980s, and in the 1990s worked with them on the GT-MHR, along with Russian Institutes and Fuji Electric, which provided insights into the challenges posed by the direct cycle. On the strength of this experience, Framatome-ANP in the early 2000s or thereabouts decided to go for an indirect combined cycle concept. This employed a helium primary loop coupled to a secondary, predominantly nitrogen, loop via intermediate heat exchanger. The idea was to employ "conventional" combined cycle technology in this secondary loop, ie Brayton cycle plus Rankine bottoming cycle. Called ANTARES, or the Framatome-ANP VHTR, with a reactor outlet temperature of about 950 deg C, it was envisaged as being suitable for hydrogen production and power generation applications. In the Areva concept selected by NGNPA, which Areva calls a "steam-cycle HTR" or "near-term HTR", the Brayton cycle is dropped altogether, and temperatures are reduced, becoming an HTR rather than a VHTR, the motivation being to increase the prospects for industrial deployment in the nearer term by reducing development risks, for example those arising from the intermediate heat exchanger and the higher core outlet temperatures, while retaining a longer term aspiration to develop a VHTR in the future. The new approach, as shown in Table 1, "partitions key risk elements between the near-term and long-term phases of the programme, thereby reducing the risk for each phase, and greatly reducing the overall programme risk", according L J Lommers et al, "Areva HTR concept for near-term deployment", Proceedings of HTR 2010, Prague, October 2010. Table 2 provides some basic data for this Areva steam-cycle (near-term) HTR. The steam-cycle approach minimises the need for advanced materials development and builds directly on experience to date (albeit rather limited) with operating HTGR plants, all of which have used a steam cycle configuration rather than a direct helium Brayton cycle. The latter brings considerable advantages to the HTGR but experience to date is very limited. Perhaps the most significant facility yet built to employ a direct helium Brayton cycle was the 50 MW Oberhausen 2 demonstration plant in Germany, which operated between 1975 and 1987 as a cogeneration plant with fossil fuel as the heat source.

Increased Federal HTGR funding is crucial to getting HTGR’s faster- speed is key to leadership 
Yurman ‘9 (February 27, 2009 NGNP gets 2009 funding Omnibus appropriation includes $180M Dan Yurman Idaho Falls, ID, United States   

While this is all good news, it is still six months late, and it still has the NGNP project behind the curve when it comes to its schedule. INL R&D managers said in April 2008 that the pace of funding for NGNP will set back the schedule to break ground by 2016 to build a 300 MW prototype reactor at the INL.  There are various estimates of when this would take place, but some are as late as 2020 by which time the current team of NGNP scientists will have long since retired. To counter that outcome, the INL told its employees this week it was considering a “human capital” strategy that would contain incentives to stretch out retirement dates.  Good news for NGNP R&D  Despite funding delays, the news from Congress is good for the nuclear R&D program. The Post Register asked me to comment on the current funding. Here's what Post Register reporter Sven Berg wrote, which is an accurate report of what I said.  Dan Yurman, an Idaho Falls-based nuclear blogger, said the U.S. is far behind China and South Africa on nailing down a next-generation plant design. By the time the U.S. is ready to market a design, he said, China will be exporting its own.  To close the gap, the U.S. will have to forge partnerships with South Africa or China -- or both -- or commit full funding to the development of a commercial model of the next-generation plant. One hundred eighty-million dollars won't do the trick, he said.  "It's great money for (a research-and-development) program, but it's not going to build your prototype reactor," he said.  I've said for more than two years on this blog that the Department of Energy is missing the boat on time-to-market for this technology. China has launched a commercial project to build a pebble bed reactor and South Africa has fabricated fuel for one. The NRC published a licensing strategy for NGNP, but an application for design certification for a U.S. plant could be years away.  

More funding for a faster build is key to international cooperation and leadership
Bodman ‘6 ( The full Nuclear Energy Research advisory Committee (NERAC) adopted the report and endorsed its recommendations. The Honorable Pete Domenici Chairman, Committee on Energy and Natural Resources United States Senate Washington, D.C. 20510 The Secretar y of Energy Washington, DC 20585 April 6, 2006 Sincerely, Samuel W. Bodman 

The synergy with ongoing activities, and therefore, potential cost share with others will depend on the mission. For example, the South Africans are planning to build an electricity-producer pebble-bed prototype that will startup in the 2011-2013 time frame. Similarly the Japanese are operating the l-ITTR in Japan, a prismatic core reactor design, to study high temperature reactor operation and develop hydrogen production as well as other industrial applications. Properly choosing the NGNP mission is crucial to obtaining the cooperation, participation and financial contributions of these other programs, as well as potential U.S. industrial collaborators in an effective, cooperative way. ° The combined hydrogen and electricity mission is much more challenging than either single mission and will impose a greater burden on current and future funding resources. Given that large-scale hydrogen production is a key DoE mission, for which the NGNP can have a significant role, the subcommittee recommends that the DoE-NE staff conduct, with the assistance of key industry representatives, economic and engineering trade studies that consider: ° The targets for hydrogen production for various scenarios over the next few decades; ° The DOE target for hydrogen production via nuclear power in this overall context; ° The likely hydrogen production and electricity production altematives and how those alternatives would be factored into detemiining the proper mission for the NGNP. Because the selection of the ultimate NGNP mission can drive the reactor design in substantially different directions, the subcommittee recommends that these trade studies be funded, initiated immediately and completed as soon as possible. VI. NGNP Mission Implications The subcommittee understands that the two-stage schedule previously discussed is partly due to the practicalities of funding as well as the need to achieve R&D results that satisfy the original dual mission. However, we also note that EPACT requires the overall cost of the NGNP project be shared with U.S. industry as well as members of the intemational community. With a scheduled completion of the project in 2021, the subcommittee believes that the chances of substantial industrial contributions are greatly decreased. From initial contacts with U.S. industry, it appears that the timeline for such a project to be attractive for their participation is in the range of 6-8 years, not double that time span. In addition, the R&D program would likely be more tightly coupled to the design and development phase with key industry participation. To a lesser extent, the potential for intemational contributions may also be adversely affected by the current project timetable. Several other countries, such as Japan, France, South Africa, and China, have active programs for developing a gas-cooled reactor for energy and/or hydrogen production. If the NGNP in the U.S. follows the schedule outlined above, it is not likely to be attractive in garnering international support, because these international programs will likely be more timely than the 2021 goal. 

Federal DOE Demonstration is critical to HTGR success

Gibbs and Soto ‘9 (Document ID: PLN-2825 Revision ID: 1 Effective Date: 09/30/09 Preliminary Project Execution Plan Project No. 23843 Greg Gibbs, Project Director, Rafael Soto, Deputy Project Director

The NGNP Project will be a Nuclear Regulatory Commission (NRC)-licensed plant that will provide the basis for commercialization of a new generation of advanced energy plants that utilize High Temperature Gas-Cooled Reactor (HTGR) technology. The general scope of the project is to design, construct, and operate a full-scale prototype HTGR plant and associated technologies thus establishing the technological basis for expanded commercial applications and infrastructure for the commercialization of this new generation of advanced nuclear plants. NGNP is scheduled to be operational by 2021, as required by the Environmental Policy Act of 2005. The purpose of this Draft Preliminary Project Execution Plan (PEP) is to provide the framework for the Preliminary PEP to be developed in the FY 2009 – FY 2010 timeframe. Ultimately, a fully developed PEP will be submitted and will incorporate the DOE’s Final Acquisition Strategy and Engineering Design. This draft plan is very preliminary in nature and is based on the current maturity level of knowledge and strategy development for the design, schedule, and acquisition of the NGNP Project. However, it does provide descriptions and illustrations of the methods currently in place to execute the project as defined. Nuclear systems suppliers and end-user communities have been extensively engaged through subcontracts, workshops, or industry meetings to identify and validate a set of requirements (functional, operational, and performance) for the NGNP demonstration plant. These requirements will continue to be refined and, as a result, the design and required technology development activities will reduce uncertainty and risk. These activities are being integrated with the licensing process to support a 2021 startup. The development of an integrated, non-resource loaded project schedule with logic ties is underway and will identify critical activities, which will provide guidance in establishing future funding priorities. Due to the level of maturity, the NGNP Project is currently operating on an annual scope and budget basis instead of using a life-cycle project baseline, which will be established at the end of Conceptual Design. As such, earned value is calculated and reported against a fiscal year approved budget using Earned Value Management principles. Change control is also exercised with approved processes using thresholds agreed upon with NGNP management and DOE. The Work Breakdown Structure currently adopted by the project is consistent with industry standards and capable of expansion and transfer to other organizational structures without making extensive modifications. The Quality Assurance Project Plan developed by NGNP is consistent with NQA-1 and is being applied to all work currently undertaken by NGNP. Environmental, Health and Safety (industrial and radiological) guidelines and procedures at INL govern the work being performed there. In response to a national strategic need identified in the National Energy Policy to promote reliance on safe, clean, economic nuclear energy and to establish a greenhouse-gas-free technology for the production of hydrogen, the Department of Energy (DOE) has defined a mission need to develop new, advanced reactor and hydrogen generation technology. The Next Generation Nuclear Plant (NGNP) represents an integration of high-temperature reactor technology with advanced hydrogen, electricity, and process heat production capabilities thereby meeting the mission need identified by DOE. The strategic goal of the NGNP Project is to broaden the environmental and economic benefits of nuclear energy technology to the U.S. economy by demonstrating its applicability to market sectors not served by light water reactors (LWR). The purpose of this Preliminary Project Execution Plan (PEP) is to provide the framework for the Preliminary PEP to be developed in the FY 2009 – FY 2010 timeframe. Ultimately, a fully developed PEP will be submitted and will incorporate the DOE’s Final Acquisition Strategy and Design Approach. This draft plan is preliminary in nature and is based on the current maturity level of the project, in terms of strategy development for the design, schedule, and acquisition of the NGNP. However, it does provide descriptions and illustrations of the methods currently in place to execute the project as defined. 1.2 Background and History In July of 2005, Congress passed the Energy Policy Act of 2005 (EPAct; H.R. 6), which was signed into law by President George W. Bush in August of 2005. Under Section 641, the Act states, “The Secretary shall establish a project to be known as the ’Next Generation Nuclear Plant Project’.” It continues, “The Project shall consist of the research, development, design, construction, and operation of a prototype plant, including a nuclear reactor that: a. “Is based on research and development activities supported by the Generation IV Nuclear Energy systems Initiative…. b. “Shall be used  To generate electricity  To produce hydrogen  Or both to generate electricity and to produce hydrogen.” The EPAct established the expectations for NGNP program execution, including industry participation and cost sharing, international collaboration, U.S. Nuclear Regulatory Commission (NRC) licensing, and review by the Nuclear Energy Research Advisory Committee (NERAC). The U.S. DOE selected the Idaho National Laboratory (INL) as the lead national laboratory for nuclear energy research. Per the terms of EPAct, Title VI, Subtitle C, Section 662, INL will lead the development of the NGNP by integrating, conducting, and coordinating all necessary research and development (R&D) activities and by organizing project participants. The mission need statement developed for NGNP was approved by DOE Deputy Secretary on October 18, 2004, officially completing CD-0. High-level NGNP project objectives that support the mission need are:  Develop and implement the technologies important to achieving the functional performance and design requirements determined through close collaboration with commercial industry end-users  Demonstrate the basis for commercialization of the nuclear system, a heat transfer/ transport system (HTS), a hydrogen production process, and a power conversion concept. An essential part of the prototype operations will be demonstrating that the requisite reliability and capacity factor can be achieved over an extended period of operation.  Establish the basis for licensing the commercial version of NGNP by the NRC. This will be achieved in major part through licensing of the prototype by the NRC and initiating the process for certification of the nuclear system design.  Foster rebuilding of the U.S. nuclear industrial infrastructure and contributing to making the U.S. industry self-sufficient for our nuclear energy production needs. 1.4 Project Description The nuclear energy industry has traditionally used Light Water Reactor (LWR) technology for the generation of electricity. This technology is limited to approximately 300°C reactor outlet temperature. Alternatively, High Temperature Gas-Cooled Reactor (HTGR) technology can provide not only electricity but also high-temperature process heat needed for industrial processes and hydrogen production at reactor outlet temperatures ranging from 750 to 800°C. HTGR technology can significantly reduce the use of premium fuels for the production of process heat and the release of greenhouse gases, thus providing a significant competitive advantage for the U.S. industrial markets. This technology is inherently safe and proliferation resistant. The NGNP Project will result in an NRC-licensed plant that will provide the basis for commercialization of a new generation of advanced nuclear plants that utilize HTGR technology. The general scope of the project is to design, construct, and obtain a license to operate a full-scale prototype HTGR plant and associated technologies to establish the basis for the commercialization of this new generation of advanced nuclear plants and expanded commercial applications and infrastructure. The major activities that need to be completed for NGNP to be operational in year 2021, as required by the EPAct, are:  Secure sufficient support from government and commercial entities to ensure the viability of the NGNP Project  Execute and complete all project deliverables, including conceptual design, preliminary and final design, construction, and startup and acceptance testing for the NGNP facility  Identify, integrate, and complete technology development and system confirmatory and verification tasks needed for design, licensing, construction, and testing at power  Obtain NRC licensing as required for a commercial demonstration reactor prototype  Complete all state and federal permitting required for construction and operation, including support for DOE National Environmental Policy Act (NEPA) activities.  Provide project management and integration that will coordinate and combine the efforts of the project partners, subcontractors, and stakeholders. This Preliminary Draft of the NGNP PEP provides an initial roadmap for continued development and execution of the project in accordance with the DOE mission and objectives and those of its partners.

Only nuclear solves warming – only empirical models prove. 

Menyah 10 (Kojo, Yemane Wolde-Rufael, Professor of Economics at London Metropolitan Business School, London Metropolitan, CO2 emissions, nuclear energy, renewable energy and economic growth in the US, January / February 2010, Accessed Online @ Elseiver, Energy Policy 38 (2010) 2911–2915)

Abstract

This study explores the causal relationship between carbon dioxide (CO2) emissions, renewable and nuclear energy consumption and real GDP for the US for the period 1960–2007. Using a modified version of the Granger causality test, we found a unidirectional causality running from nuclear energy consumption to CO2 emissions without feedback but no causality running from renewable energy to CO2 emissions. The econometric evidence seems to suggest that nuclear energy consumption can help to mitigate CO2 emissions, but so far, renewable energy consumption has not reached a level where it can make a significant contribution to emissions reduction.

1. Introduction

It is now widely recognised that unless drastic actions are taken to reduce global warming, the world could be heading not only towards reduced growth but also more importantly towards environmental disaster (Stern, 2007; Adamantiades and Kessides, 2009; DeCanio, 2009; Reddy and Assenza, 2009). Stern (2007) estimates that the economic impact of global warming could reduce global GDP by as much as 25%, while greenhouse gas mitigation would cost about 1% of the global GDP. Equally, the energy security problem facing energy-importing countries is also daunting (Hedenus et al., 2010). The high degree of concentration of energy supply sources in the volatile region of the Middle East, where over 68% of oil reserves are located clearly involves risks for the US in terms of the reliability of its supply of energy needs (Gnansounou, 2008).

The environmental challenge facing the US including many other imported-energy-dependent countries is how to increase sectoral energy supplies to produce more secure and cheap energy, and at the same time, how to reduce greenhouse gas emissions (GHG). Any attempt at dealing with global warming requires finding sources of energy alternatives to fossil fuels. Both renewable (hydro, wind, solar, biomass and geothermal) and nuclear energy sources are believed to provide some solutions to the pr9oblems of energy security and climate change. Like many other countries, as part of its strategy of increasing energy security and dealing with global warming, the US is investing in nuclear and renewable energy not only to reduce dependence on imported oil but also to increase the supply of secure energy, to minimize the price volatility associated with oil imports and to reduce greenhouse gas emissions (Toth and Rogner, 2006; Vaillancourt et al., 2008; Adamantiades and Kessides, 2009). The advantage of using nuclear and renewable energy has also become even more pressing as a result of the Kyoto Agreement that requires signatories to cut back substantially on their emissions of CO2 in order to reduce global warming (Becker and Posner, 2005). The Kyoto Protocol places an obligation on all signatories to ensure that GHG emissions in 2012 are not greater than the total of such emissions in 1990. The possible avenues for reduction in GHG emissions include the use renewable and nuclear sources of energy. Many believe that both renewable and nuclear energies, as virtually carbon free energy sources, could provide a major solution to global warming and energy security (Elliot, 2007 and Ferguson, 2007). It is therefore not surprising to see that these serious concerns over rising fossil fuel prices, energy security, and greenhouse gas emissions have brought the importance of both renewable and nuclear energies to the forefront of the wider issue of the energy debate (Adamantiades and Kessides, 2009). Even countries that were sceptical in the past about nuclear energy are now showing a keen interest in developing nuclear energy as a means of diversifying energy supplies, improving energy security, and as a means of providing a low-carbon energy alternative to fossil fuels (International Energy Agency, IEA, 2008; Adamantiades and Kessides, 2009; Wolde- Rufael, 2010). Unlike in the past, there are now some concrete proposals within the US to build new nuclear energy plants, and the prospects of expanding renewable energy are also looking more viable than assumed earlier (Paltsev et al., 2009).

It is claimed that the operation of nuclear plants worldwide makes a significant contribution to the mitigation of GHG emissions where currently nuclear plants save some 10% of CO2 emissions from world energy use (Adamantiades and Kessides, 2009). According to the Nuclear Energy Agency (2002), over the past 40 years nuclear power plants have already played a major role in lowering the amount of greenhouse gases produced by the electricity sector in OECD countries. It is further claimed that without nuclear power, the OECD power plant emissions of carbon dioxide would have been about one-third higher than they are at present. Estimates made by the Nuclear Energy Agency (2002) also suggest that nuclear plants save annually some 1200 million tonnes of carbon dioxide, or about 10% of total CO2 emissions from energy use in OECD countries. Moreover, the European Union (2006) also believes that Europe would not have been able to make any significant impact on reducing CO2 emissions without relying on nuclear energy. However, sceptics warn that while the combination of several factors mentioned above makes nuclear energy a creditable alternative source of energy and one of the potential panaceas for greenhouse gas reduction, its enormous risks are also equally substantial (Toth and Rogner, 2006; Elliot, 2007, Ferguson, 2007; World Energy Council, 2007; Squassoni, 2009; Adamantiades and Kessides, 2009; Wolde-Rufael, 2010).

While there have been numerous studies that have investigated the causal relationship between energy consumption and economic growth, and between energy consumption and pollutant emissions [(see, Dinda, 2004; Chontanawat et al., 2008; Payne, 2010a,b; Ozturk, 2010; Aslanidis and Iranzo, 2009)], to the knowledge of the present authors, there seems to be no empirical research that has attempted to test the causal relationship between nuclear energy consumption, renewable energy and CO emissions using modern advances in time series econometrics of integration and causality. Thus, the importance of nuclear and renewable energy supplies as potential sources of mitigating greenhouse gases emission necessitates a research that investigates the causal link between these two energy sources and CO2 emissions.

The aim of this paper is to investigate the causal link between nuclear energy consumption, renewable energy consumption and CO2 emissions for the US for the period 1960–2007. The US is chosen for the following few reasons. In the first place, both renewable and nuclear energies consumption account for a significant portion of the overall primary energy consumption in the US accounting for almost 16% of the overall energy consump- tion in 2008, with nuclear energy consumption accounting for 8.5% and renewable energy consumption accounting for 7.3% in 2008. Secondly, the US is the single largest emitter of CO2 (soon China will overtake) and the chances for achieving any meaningful global agreement on climate changes critically depends on the US (DeCanio, 2009). Thirdly, the dependence of the US on fuel consumption and its contribution to climate change due to emissions of greenhouse gases has been an important energy and environmental issue confronting the country (Payne, 2009). The alleged cost to the economy has been preventing the US from ratifying the Kyoto Protocol and also has made her hesitant from making economic sacrifices to combat CO2 emissions. Fourthly, the US has developed a nuclear regulation and supervision system believed to be the most elaborate and demanding, which can set an example for the rest of the world to follow (Adamantiades and Kessides, 2009).

More federal funding for HTGR’s is required to solve warming
Haynes ’12 (Mark Haynes President, Concordia Power On Behalf Of The NGNP Industry Alliance Testimony On “Helium: Supply Shortages Impacting our Economy, National Defense and Manufacturing” July 20, 2012 

Opportunity for U.S. Leadership in HTGR Technology Deployment Currently, Japan, China, Russia and Korea have existing HTGR programs – including operating test reactors in Japan and China. Of these, China’s is by far the most aggressive with a small test reactor currently in operation for 10 years and a commercial scale demonstration in the early stages of construction. The willingness and ability of the Chinese to move forward with any exports of their specific HTGR technology variant are unclear. There is a strong potential for the U.S. to become the dominant world player in HTGR technology. The U.S. advantage in this technology stems from a long-term R&D program at the Department, a well-developed industry base including potential major industrial end-users, and what is likely the most successful HTGR fuel development and testing program in history and as noted, a U.S. fuel vendor is poised to move forward to provide for commercial scale fuel development. Further, solid groundwork has been laid for licensing the technology at the NRC. In addition, the U.S. is host to at least three major international graphite companies whose historic legacy and current work in the field would allow a quick scale up into large-scale production. Summary Post‐Fukushima, the HTGR brings a new level of intrinsic safety that enables its co‐location with other industries and communities. It can dramatically reduce CO2 emissions from petrochemical production, petroleum refining and extraction of bitumen from oil sands and shale. It is economical today in Europe, Asia and the Middle East where natural gas price is tied to oil parity. The Alliance concludes that even U.S. gas prices are likely to emerge in a range that will make this technology competitive for process heat and power in the 2020+ time‐frame as utilities, transportation and natural gas compete to arbitrage the current U.S. price advantage. Further, if one envisions oil in the $130+ per barrel range in the 2020+ time‐frame, it provides an economic approach to production of synthetic fuels from indigenous carbon sources with virtually no carbon footprint. It is the game changing technology that can address the overarching global energy policy goals of energy and feedstock security, economic growth/GDP (jobs) and carbon footprint (climate). Based on the current trajectory, if funding were sufficient in the coming years, this technology could be deployed initially in the mid 2025 time frame. As with LWR SMRs, there are several compelling reasons for the federal government to support the development of HTGRs. However, by the nature of the HTGR potential markets, the reasons are somewhat different: 1. Growth in the Economy and Jobs – The Alliance’s market analysis indicates that within the first 25 years of application in the U.S. and the Alberta oil sands industry, nearly a trillion dollars in gross domestic product could be generated. Further, the modular HTGR is particularly well suited for small to medium and developing countries, with its scalable modular deployment and superior safety characteristics that do not rely on intervention of any systems or people to safely avoid major events during operation. Altogether, this translates into profitable growth in new market sectors for the nuclear energy system and equipment suppliers, owner/operators and energy end-user industries with many thousands of highly-skilled, high-paying jobs. This growth is good for industry and good for the U.S., North America and other countries that choose to participate and engage this technology. China is already underway with the deployment of their version of a modular HTGR design that may compete globally. 2. Energy Price Stability – The HTGR energy pricing is expected to be stable over an operational plant life of more than 60 years by virtue of the fact that <20% of the energy cost is tied directly to the fuel raw material. By supplanting natural gas and other fossil fuels for producing heat, the modular HTGR provides insulation from energy price variability. 3. Alternative Uses for Indigenous Carbon Resources & Improving Energy Security – HTGR technology provides an attractive path to take advantage of indigenous carbon (coal, pet coke, municipal solid waste, etc.) by gasifying the carbon with co-production of hydrogen, all using the modular HTGR technology, and ending-up with chemical feedstock or transportation fuels. As an example, if you matched-up about thirty-one 50,000 barrels-per-day carbon conversion plants with the annual coal production output of Kentucky, you could convert that coal to transportation fuels equivalent to about one fourth of the U.S. import demand today with minimal CO2 emissions. This improves both energy security and independence. 4. Minimizes Carbon Emissions – Environmental factors range from incremental advantages associated with fuel utilization, waste management, land use and cooling water requirements. Unique within nuclear, the modular HTGR is the only carbon reducing game-changing technology on the foreseeable horizon for supplanting fossil fuels in the production of high temperature process heat. The end-user community that is driving the Alliance envisions a path that would eliminate as much as 80% of its carbon footprint with this technology. Substantially lower carbon footprints cannot be achieved without bold technology advances. 5. Minimizes Water Usage – The high thermal efficiency of modular HTGR technology can make use of dry cooling as an economic alternative in those areas where water is limited. 6. Exports - HTGRs may have a special potential in terms of export. Many of our U.S. industrial process heat users are also major U.S. based international companies. If those companies adopt HTGRs for their U.S. based facilities, they may then readily adopt them for one or more of their overseas facilities. Or alternatively, after HTGRs are licensed in the U.S., they may choose to adopt the reactors at one or more of their non-U.S. facilities first. Either way, this export pathway seems unique to HTGRs. 

HTGR’s are the only way to solve warming- solves industrial heat use and creates emission free fuels

Moore ’11 (The HTGR is a game changer Posted on August 1, 2011 by dyurman| 4 Comments By Fred Moore Fred Moore is the executive director of NGNP Industry Alliance, Ltd. He is also the global director of manufacturing and technology for the energy business of The Dow Chemical Company, where he is responsible for the safe and reliable production of power, steam, and other utilities for Dow globally. 

In spite of Japan’s Fukushima nuclear crisis and negative reverberations around the world, there is some good news about nuclear—the helium-cooled High Temperature Gas Reactor (HTGR). On behalf of the NGNP Industry Alliance, Ltd., I would like to share some compelling facts. First, let’s look at a few of the major policy issues facing the United States and other nations today, namely energy security, jobs, long-term stable energy prices, and climate change. It is the Alliance’s view that the HTGR technology can have a significant and positive game-changing impact on these critical policy goals. (See video resources at NGNP homepage.) The HTGR, first and foremost in light of the Fukushima crisis, stands out due to its inherent safety characteristics that include no water cooling, low-power density and consequently the inability to overheat the fuel to the point of failure under any accident conditions (no reliance on active equipment and/or operator actions), air cooling of spent fuel, and, as a result, no need for offsite evacuation or sheltering plans. Why is it a game changer? It produces high-temperature process heat and is the only nuclear technology on the horizon that can address this industrial sector need, which accounts for as much as 20 percent of the U.S. carbon footprint. It produces electricity competitively with light water reactors and provides yet another carbon footprint offset. The most recent Idaho National Laboratory cost estimate provided to the Department of Energy places its competitiveness with natural gas in the $6 to $9/MMBTU range, well within the likelihood of gas prices in the 2020+ time frame. When used to co-produce hydrogen, it can be used in the clean gasification of indigenous sources of carbon (from coal to pet coke to other renewable) to produce synthetic fuels (gasoline, diesel, jet fuel) via the Fischer-Tropsch process with virtually no CO2 production by using the hydrogen to avoid the water shift reaction. The Alliance’s most recent study identified the market for this technology at 600 reactors. Even a 25-percent market penetration in the next 25 years will produce in excess of $1 trillion in GDP, and tens of thousands of high paying construction jobs.

HTGR’s are key to solve warming- solves electricity sector, transportation, and industrial applications

Spencer ‘9 (April 7, 2009 Where Is Nuclear Energy in the Markey-Waxman Energy Bill? by Jack Spencer WebMemo #2386, Jack Spencer is Research Fellow in Nuclear Energy in the Thomas A. Roe Institute for Economic Policy Studies at The Heritage Foundation. 

Congressmen Ed Markey (D-MA) and Henry Waxman (D-CA) released their draft legislation, the American Clean Energy and Security Act of 2009, which puts forth a massive energy agenda that they claim would transform America's economy and create millions of jobs by promoting a new clean energy economy.  While the bureaucratic-laden approach offered by the legislation is extremely problematic, the fact that it has virtually no mention of nuclear power calls the entire green initiative into question. If reducing carbon dioxide and other emissions, creating jobs, and promoting domestic energy sources were truly the objective, then nuclear energy should be central to the legislation.  Nuclear power already provides the United States with 20 percent of its electricity and 73 percent of its CO2-free electricity. When it comes to affordable near-term reduction of CO2 and other atmospheric emissions, the importance of nuclear power cannot be overstated.  Emissions Free, Versatile, and Available  Like wind and solar energy, nuclear energy is emissions-free, which means CO2 free. Unlike wind and solar, nuclear energy can provide vast amounts of power on a constant basis. Wind and solar may have a role to play in America's energy mix, but in order to obtain clean, CO2-free energy, it seems that such a major piece of legislation should address the regulatory and policy issues that obstruct new nuclear power in the U.S.  But what makes nuclear energy potentially transformational is its versatility. Today the nation primarily uses nuclear power for electricity generation. Electric power production accounts for roughly 40 percent of America's total energy consumption.[1] Nuclear accounts for 20 percent of America's electricity. But clean, affordable nuclear power can also be used to produce energy for industrial applications and even transportation, which account for 21 percent and 29 percent of U.S. energy consumption, respectively.  For example, some reactor types could be used in the chemical industry, for plastics production, and for refinery operations, all of which use vast amounts of carbon-based energy to produce heat, which is necessary for their industrial activities. Nuclear energy could also be used to produce synthetic fuels that could run America's cars. While these technologies are not commercially viable today, they are the types of things that could be possible if the federal government would develop a regulatory and policy structure that was more conducive to growth in the nuclear sector.  Jobs Here, Jobs Now  Nuclear energy is a jobs creator. According to the Nuclear Energy Institute, the nuclear industry has created some 15,000 jobs in recent years--all without even beginning construction on a new plant.[2] These include jobs in the sciences, manufacturing, and construction that private-sector investors have created as they prepare to meet future construction demand. Once construction begins, up to 2,000 workers will be required to build each plant, and approximately 500-600 will be needed to operate it.[3]  What the American Clean Energy and Security Act Should Say About Nuclear Power  The Markey-Waxman bill focuses too much on the process of energy production rather than on the product itself. For example, it creates so-called renewable energy standards that mandate only certain types of energy production, such as wind and solar.[4] This approach artificially eliminates energy sources--including those that have not even been invented yet--that could help achieve Congress's goals. The Markey-Waxman legislation should include the following reforms for nuclear power:      *        Reform the Arduous Permitting Process for New Nuclear Power Plants. Congress should institute a fast-track program for granting construction/operation permits for certain new plants. To qualify, a new plant would have to have a Nuclear Regulatory Commission (NRC)-certified design, be located on a site that already has a plant, and be operated by an experienced nuclear operator.[5]     *        Modernize Nuclear Waste Management. Congress should authorize nuclear waste producers to finance and manage their own spent nuclear fuel however they see fit so long as public health and safety is protected. This must include repealing the fee paid to the federal government for waste disposition activities. Fees already paid to the federal government should either go toward financing geologic storage or be returned to the ratepayers.        Putting waste-disposition responsibility into the hands of waste producers would create a market for fuel management services and allow nuclear power operators to fold the actual costs of nuclear energy into what they charge for electricity. This would allow the most cost-effective and efficient methods of waste management to emerge and encourage entrepreneurs to develop innovative waste management technologies.     *        Support the NRC's Authority to Determine the Safety of Yucca Mountain. The NRC should be allowed to review the Department of Energy's permit application for the Yucca Mountain repository and determine if it can be constructed and operated safely. If it is deemed safe, Congress should allow the nuclear power industry to negotiate the eventual opening of the repository with the people of Nevada.     *        Implement Programmatic Changes at the Department of Energy (DOE). A number of programmatic changes at DOE could help save the taxpayer money, bring promising technologies into the marketplace more quickly, and help to ensure an innovative and competitive nuclear industry. Nuclear Power 2010 began in 2002 as a public/private partnership to develop a roadmap to bring an advanced light-water reactor on line by 2010. Permit applications to construct some 30 new reactors have been submitted in recent years, with construction scheduled to begin in the next few years. This demonstrates that the program is close to meeting its primary objectives and is ready to be wound down in the next two years.[6]  The Next Generation Nuclear Plant (NGNP) is another public/private cost-sharing technology development program, with the aim of developing high-temperature gas-cooled reactor (HTGR) technology. Unfortunately, the DOE and the NRC's NGNP strategy would not allow for a new HTGR to come on line until 2021.[7] This is too long. Congress should revisit this timeline with the purpose of accelerating it substantially.  And finally, Congress should create an Office of Nuclear Entrepreneurship. Innovation in the nuclear sector has burgeoned in recent years, but policies and regulation largely support commercially existing technologies. An Office of Nuclear Entrepreneurship could help investors overcome these barriers by developing policies and regulatory guidance that promote private-sector innovation.  No Nuclear, No Credibility  If CO2 reduction is truly the objective, then maximizing America's nuclear resources should be a top priority. This will require a major restructuring effort from Congress and the Administration that emphasizes market-based reforms that ensure long-term regulatory stability and policy predictability. Most importantly, these reforms can be done without additional cost to the taxpayers.  Without such an effort, the billions of dollars of private capital needed to expand America's nuclear capacity will simply not be invested. These private investments will ultimately be what is needed for the nation to achieve the goals set forth by the American Clean Energy and Security Act of 2009. 

Nuclear is sustainable and doesn’t cause emissions
Gronlund 7 )Nuclear power in a Warming world: Assessing the Risks, Addressing the Challenges, Lisbeth Gronlund;  David Lochbaum;  Edwin Lyman, Union of Concerned Scientists, http://www.ucsusa.org/assets/documents/nuclear_power/nuclear-power-in-a-warming-world.pdf
Nuclear power plants do not produce global   warming emissions when they operate. However,   producing nuclear power requires mining and processing uranium ore, enriching uranium to create   reactor fuel, manufacturing and transporting fuel,   and building plants—all of which consume energy.   Today much of that energy is provided by fossil fuels (although that may change if the United   States takes steps to address global warming).   However, the global warming emissions   associated with nuclear power even now are   relatively modest. Indeed, its life cycle emissions   are comparable to those of wind power and hydropower. While estimates of life cycle greenhousegas emissions vary with different assumptions and   methodologies, the basic conclusions of most   analyses are consistent: for each unit of electricity generated, natural gas combustion results in   roughly half the global warming emissions of coal   combustion, while wind power, hydropower, and   nuclear power produce only a few percent of emissions from coal combustion. The life cycle emissions of photovoltaics (PVs) are generally somewhat higher than those for wind power, hydropower, and nuclear power, because manufacture of PVs   entails greater global warming emissions.5  The greenhouse gas emissions stemming from   nuclear power depend greatly on the technology   used to enrich uranium. The technology now used in the United States—gaseous diffusion—requires   a large amount of electricity: roughly 3.4 percent   of the electricity generated by a typical U.S. reactor would be needed to enrich the uranium in   the reactor’s fuel.  6  Because fossil fuels generate 70   percent of U.S. electricity, emissions from that   enrichment would account for some 2.5 percent of   the emissions of an average U.S. fossil fuel plant.   However, in the near future, U.S. uranium will   be enriched using gaseous centrifuge technology,   which consumes only 2.5 percent of the energy   used by a diffusion plant. Thus this part of the   nuclear power life cycle would result in very low   emissions.  7

HTGR’s are completely meltdown safe 

- Haynes ‘6 (Mark Haynes, Vice President of Energy Development for General Atomics, JULY 20, 2006   U.S. NONPROLIFERATION STRATEGY: POLICIES AND TECHNICAL CAPABILITIES  HEARING  BEFORE THE  SUBCOMMITTEE ON OVERSIGHT AND INVESTIGATIONS  OF THE  COMMITTEE ON INTERNATIONAL RELATIONS HOUSE OF REPRESENTATIVES  ONE HUNDRED NINTH CONGRESS  SECOND SESSION, Serial No. 109–198)

One primary type of HTGR is the Gas Turbine Modular Helium Reactor or GT–MHR. Without getting into unnecessary technical detail, suffice it to say that the GT–MHR, like other HTGRs such as the Pebble Bed reactor, is cooled with helium instead of water, is moderated by graphite, contains no metal in the core and uses extremely robust ceramic-coated fuel particles. These and other design features lead to a reactor design that is:  Melt-down Proof Safe—Even with the complete loss of all coolant and emergency circulation, the reactor core cannot get hot enough to melt the fuel. Further, because HTGR reactor cores are relatively diffuse and have a large heat sink capability, reactor operators have days to understand and react to problems, not minutes or seconds.  Nearly 50% More Thermally Efficient Than Existing Reactors—In addition to improving the economics of the reactor, this particular characteristic leads directly to decreased cost of electricity, substantially decreased production of high level waste and less waste heat being dumped to the environment.  Very Flexible to Site—Because of their increased efficiency, HTGRs do not necessarily need to be located near a substantial body of water for cooling purposes. Hence, they can likely be deployed in arid areas of the world that are in need of nuclear energy. 

HTGR’s solve the waste problem

- Haynes ‘6 (Mark Haynes, Vice President of Energy Development for General Atomics, JULY 20, 2006   U.S. NONPROLIFERATION STRATEGY: POLICIES AND TECHNICAL CAPABILITIES  HEARING  BEFORE THE  SUBCOMMITTEE ON OVERSIGHT AND INVESTIGATIONS  OF THE  COMMITTEE ON INTERNATIONAL RELATIONS HOUSE OF REPRESENTATIVES  ONE HUNDRED NINTH CONGRESS  SECOND SESSION, Serial No. 109–198)

4. Nuclear Waste Management: The proper and secure management of spent nuclear fuel has important non-proliferation implications particularly because of its plutonium content. In fact, the President's Global Nuclear Energy Partnership (GNEP) is, in large measure, directed at addressing the long-term proliferation implications of nuclear waste through recycling and the burning of the plutonium and other waste products in fast-spectrum Advanced Burner Reactors. Because of the nuclear characteristics of the core and their extremely robust ceramic coated fuel, HTGRs have excellent and unique characteristics in terms of their ability to burn almost any kind of fissionable material, including plutonium and the other most long-lived and toxic components of nuclear waste. Further, once waste products are substantially or completely burned in an HTGR, the ceramic fuel cladding serves as a built in and very long-lived waste package. So, our belief is that HTGRs can and should play an important role in the GNEP because in addition to their ability to economically produce electric power, hydrogen and high quality process heat, they might also provide another waste management option in addition to the proposed Advanced Burner Reactor. 

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.
Environmental education concerning specific action-based policies is best. Even if our advocacy is wrong only action-competence education allows us to successfully confront these dilemmas without falling prey to hidden agendas

Mogensen and Schnak 10 – Prof at University College West, Denmark, Associate Professor in the Research of Environmental and Health Education, PhD in Biology; Professor Emeritus of Education at Laererhoejskolen, Danish university of Education, DPU, and Aarhus University (Finn and Karsten, Feb 2010, “The action competence approach and the ‘new’ discourses of education for sustainable development, competence and quality criteria,” Environmental Education Research, Volume 16, Issue 1, 2010, pg 59-74, http://www.tandfonline.com/doi/abs/10.1080/13504620903504032)

Seen from a philosophical point of view, the main point of action competence is the idea of action. Inspired by analytic philosophy concerning explanation and understanding (Taylor 1966; von Wright 1971) and philosophical psychology (Kenny 1963; Peters 1958; White 1968) as well as pragmatist analyses (Bernstein 1971) and critical theory (Habermas 1968), the point can be made that human action differs from, or is a special kind of, mere behaviour and activity. Not only are actions intentional, the intentions, motives and reasons all have an intrinsic relation to the actions. So it will be a different action if the intention turns out to be different (Schnack 1977). In this sense, it is our forte as human beings to be able to act, given the links to associated humanistic concepts such as personhood, experience, responsibility, democracy, and education – insofar as we take education to be more than schooling, training or manipulation. In relation to problem-oriented environmental and health education, the notion of action is qualified by the criterion that actions should be addressed to solutions of the problem and should not just be activities as a counterweight to academic tuition. Not that activity is a bad thing or not good enough in certain situations, but the action competence approach emphasises the epistemological point that action-oriented teaching–learning has specific, important learning potentials. In this way, the notion of action in action competence is heavily loaded, philosophically and educationally. Actions are a special kind of behaviour: (a) qualified by the intentions of the agent, and in principle, not by someone else (which again challenges current discussions of participation in education discussed elsewhere in this collection; see Læssøe this issue); (b) qualified by being conscious and purposive, seen from the point of view of the agent, which also challenges the discussion of success criteria in education (see later). This latter perspective on the notion of action also means that the action must be addressed to solving the problem or changing the conditions or circumstances that created the problem in the first place. In adding this aspect to the action concept, this can be qualified in relation to the concept of activity. Hence, actions can be seen as specific activity. The status of action competence as an educational ideal and its utopian goals means that it will never be possible to say: ‘now it is not possible to be more action competent’. In this sense there is a parallel to the notion of sustainable development in that an objective reachable stage does not exist. In relation to sustainable development it is evident that you cannot satisfy the needs of people who live now without radically changing the conditions for the people to come for a number of reasons, not least that the satisfaction of human needs in specific (cultural) ways develops and changes the needs themselves. In the same way is it not possible to become the ultimate action competent individual because human actions will always produce intended and unintended changes and conditions that give rise to a quest for new capabilities. In this sense, the striving for qualifying one’s action competence is a never-ending process. The action competence approach seen in this Bildung perspective will be discussed further in a later section. However, a central element of the approach is to be critical of moralistic tendencies, preconceived ideas and hidden agendas when working with environmental education, health education, ESD or other teaching– learning sequences that deal with societal issues involving conflicting interests. Rather, the action competence approach points to democratic, participatory and action-oriented teaching–learning that can help students develop their ability, motivation and desire to play an active role in finding democratic solutions to problems and issues connected to sustainable development that may even consist of the aforementioned tendencies, ideas and agendas. From the very beginning, the action competence approach has been critical towards any reductionistic tendency in what has been called the first generation of environmental education (Breiting 1993), where the goal of many of its campaigns and programmes is to change people’s, including pupils’, behaviour (Jensen and Schnack 1997). But the newcomer to the international agenda, ‘education for sustainable development’, must also be critically discussed when seen from the philosophical perspective of the action competence approach. The notion of sustainable development, as introduced in the Brundtland Report, ‘Our Common Future’ (World Commission on Environment and Development 1987), and in ESD in particular, does not solve any questions. On the contrary, it leads to a lot of dilemmas. As the dilemmas are sound, this is a good thing, though you need to be on your guard: the more politically correct the rhetoric around sustainable development becomes, the more we may see a tendency to (mis)use ESD as a means to spread specific (political) viewpoints and interests. The point is then that in democratic education, as in taking an action competence approach, this should be analysed as part of the ideological criticism that continuously runs through the teaching–learning process. Thus, we can start by observing that the whole idea behind ESD seems to be very much in line with the action competence approach. To treat environmental issues and health issues as not only interrelated, but also fundamentally connected to economic, social, cultural and political aspects (as happens in ESD) is in full harmony with the action competence approach, and aligns well with its broader insistence of understanding environmental problems as societal issues constituted by conflicting interests. At the same time, ESD without a democratic action competence perspective very easily becomes dogmatic and moralistic. How, then, does the action competence approach developed within the field of environmental education fit into the pedagogy of ESD? This, of course, depends on the interpretation of the two concepts and the relationship between them. The research literature advocates highly different perspectives regarding the relationship between ESD and environmental education. Some claim that ESD is a different discipline to environmental education (Hopkins and McKeown 2003), some argue that ESD is replacing environmental education (Tilbury and Cooke 2005; Fien 2001), while others that ESD is considered a new paradigm on education (Sterling 2001). The different conceptualisations are in some situations, perhaps, used interchangeably to describe similar work, while in other situations they are expressions of more profound differences in focus and approach. Some commentators find this not only acceptable but actually stimulating (Scott and Oulton; in Summer, Corney, and Childs 2004) – and of course it is, even if it does complicate complex matters further. In some studies in Sweden, for example, a democratic approach to environmental education is sometimes called ‘pluralistic environmental education’ and sometimes simply ‘education for sustainable development’ (Sandell, Öhman, and Östman 2004; Öhman 2004). This may, of course, be a terminological problem in some respects, but at the same time it illustrates, redolent of with Arjen Wals’ (2006) arguments, among others, that the central point in the action competence approach is that it is the ‘education’ that matters the most. Environmental education, health education, and ESD are not the same, as they differ in their main substantive foci. More important, though, is the distinction between dogmatic, manipulative, and moralistic forms of these ‘educations’ on the one hand, and critical, open-ended, pluralistic and democratic forms on the other. As mentioned previously, the action component is the most important part of the conception of action competence. However, not least because of the increasing international use of the word ‘competence’ in the past decade, the competence component of the notion has a new controversial status that must be explored in connection to the action competence approach.

Relying on individual-level strategies in the context of warming

George Monbiot, journalist, academic, and political and environmental activist, 2004, Manifesto for a New World Order, p. 11-13

The quest for global solutions is difficult and divisive. Some members of this movement are deeply suspicious of all institutional power at the global level, fearing that it could never be held to account by the world’s people. Others are concerned that a single set of universal prescriptions would threaten the diversity of dissent. A smaller faction has argued that all political programmes are oppressive: our task should not be to replace one form of power with another, but to replace all power with a magical essence called ‘anti-power’.  But most of the members of this movement are coming to recognize that if we propose solutions which can be effected only at the local or the national level, we remove ourselves from any meaningful role in solving precisely those problems which most concern us. Issues such as climate change, international debt, nuclear proliferation, war, peace and the balance of trade between nations can be addressed only globally or internationally. Without global measures and global institutions, it is impossible to see how we might distribute wealth from rich nations to poor ones, tax the mobile rich and their even more mobile money, control the shipment of toxic waste, sustain the ban on landmines, prevent the use of nuclear weapons, broker peace between nations or prevent powerful states from forcing weaker ones to trade on their terms. If we were to work only at the local level, we would leave these, the most critical of issues, for other people to tackle. Global governance will take place whether we participate in it or not. Indeed, it must take place if the issues which concern us are not to be resolved by the brute force of the powerful. That the international institutions have been designed or captured by the dictatorship of vested interests is not an argument against the existence of international institutions, but a reason for overthrowing them and replacing them with our own. It is an argument for a global political system which holds power to account. In the absence of an effective global politics, moreover, local solutions will always be undermined by communities of interest which do not share our vision. We might, for example, manage to persuade the people of the street in which we live to give up their cars in the hope of preventing climate change, but unless everyone, in all communities, either shares our politics or is bound by the same rules, we simply open new road space into which the neighbouring communities can expand. We might declare our neighbourhood nuclear-free, but unless we are simultaneously working, at the international level, for the abandonment of nuclear weapons, we can do nothing to prevent ourselves and everyone else from being threatened by people who are not as nice as we are. We would deprive ourselves, in other words, of the power of restraint. By first rebuilding the global politics, we establish the political space in which our local alternatives can flourish. If, by contrast, we were to leave the governance of the necessary global institutions to others, then those institutions will pick off our local, even our national, solutions one by one. There is little point in devising an alternative economic policy for your nation, as Luis Inacio ‘Lula’ da Silva, now president of Brazil, once advocated, if the International Monetary Fund and the financial speculators have not first been overthrown. There is little point in fighting to protect a coral reef from local pollution, if nothing has been done to prevent climate change from destroying the conditions it requires for its survival.
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.

