2AC—Proliferation
Chinese tech sales nuclear war. 

Cimbala 8 (Stephen, Distinguished Prof. Pol. Sci. – Penn. State Brandywine, Comparative Strategy, Anticipatory Attacks: Nuclear Crisis Stability in Future Asia, Inform World)

If the possibility existed of a mistaken preemption during and immediately after the Cold War, between the experienced nuclear forces and command systems of America and Russia, then it may be a matter of even more concern with regard to states with newer and more opaque forces and command systems. In addition, the Americans and Soviets (and then Russians) had a great deal of experience getting to know one another’s military operational proclivities and doctrinal idiosyncrasies, including those that might influence the decision for or against war. Another consideration, relative to nuclear stability in the present century, is that the Americans and their NATO allies shared with the Soviets and Russians a commonality of culture and historical experience. Future threats to American or Russian security from weapons of mass destruction may be presented by states or nonstate actors motivated by cultural and social predispositions not easily understood by those in the West nor subject to favorable manipulation during a crisis. The spread of nuclear weapons in Asia presents a complicated mosaic of possibilities in this regard. States with nuclear forces of variable force structure, operational experience, and command-control systems will be thrown into a matrix of complex political, social, and cultural crosscurrents contributory to the possibility of war. In addition to the existing nuclear powers in Asia, others may seek nuclear weapons if they feel threatened by regional rivals or hostile alliances. Containment of nuclear proliferation in Asia is a desirable political objective for all of the obvious reasons. Nevertheless, the present century is unlikely to see the nuclear hesitancy or risk aversion that marked the Cold War, in part, because the military and political discipline imposed by the Cold War superpowers no longer exists, but also because states in Asia have new aspirations for regional or global respect.12 The spread of ballistic missiles and other nuclear-capable delivery systems in Asia, or in the Middle East with reach into Asia, is especially dangerous because plausible adversaries live close together and are already engaged in ongoing disputes about territory or other issues.13 The Cold War Americans and Soviets required missiles and airborne delivery systems of intercontinental range to strike at one another’s vitals. But short-range ballistic missiles or fighter-bombers suffice for India and Pakistan to launch attacks at one another with potentially “strategic” effects. China shares borders with Russia, North Korea, India, and Pakistan; Russia, with China and NorthKorea; India, with Pakistan and China; Pakistan, with India and China; and so on. The short flight times of ballistic missiles between the cities or military forces of contiguous states means that very little time will be available for warning and attack assessment by the defender. Conventionally armed missiles could easily be mistaken for a tactical nuclear first use. Fighter-bombers appearing over the horizon could just as easily be carrying nuclear weapons as conventional ordnance. In addition to the challenges posed by shorter flight times and uncertain weapons loads, potential victims of nuclear attack in Asia may also have first strike–vulnerable forces and command-control systems that increase decision pressures for rapid, and possibly mistaken, retaliation. This potpourri of possibilities challenges conventional wisdom about nuclear deterrence and proliferation on the part of policymakers and academic theorists. For policymakers in the United States and NATO, spreading nuclear and other weapons of mass destruction in Asia could profoundly shift the geopolitics of mass destruction from a European center of gravity (in the twentieth century) to an Asian and/or Middle Eastern center of gravity (in the present century).14 This would profoundly shake up prognostications to the effect that wars of mass destruction are now passe, on account of the emergence of the “Revolution in Military Affairs” and its encouragement of information-based warfare.15 Together with this, there has emerged the argument that large-scale war between states or coalitions of states, as opposed to varieties of unconventional warfare and failed states, are exceptional and potentially obsolete.16 The spread of WMD and ballistic missiles in Asia could overturn these expectations for the obsolescence or marginalization of major interstate warfare.
SMRs solve nuclear waste. 

Freed 10 (Josh – Director of the Third Way Clean Energy Program, Elizabeth Horwitz – Policy Advisor at Third Way’s Clean Energy Program, Jeremy Ershow – Formerly a Policy Advisor at Third Way, Thinking Small On Nuclear Power, September 2010, http://content.thirdway.org/publications/340/Third_Way_Idea_Brief_-_Thinking_Small_On_Nuclear_Power.pdf)
The imperative of creating more diverse clean energy applications has spawned the design of several small reactor technologies which will enable a wide range of new clean energy uses. Known as SMRs, they vary between 1/20th and 1/4th the size of large reactors.8 There are two streams of development on SMRs—those based on the same concept as existing large light water reactors, and advanced reactors of varying design intended to provide new kinds of capabilities.

Light water SMRs have the scale and flexibility to provide a range of amounts of baseload power. They can incrementally expand capacity at an existing power plant or add new capacity at U.S. military installations that need independence from the grid.9 SMRs are financially viable for many utilities, with costs in the hundreds-of-millions of dollars per reactor.10 Because of the power conversion system of these reactors, they can be cost-effectively cooled by air rather than water. As a result, SMRs can supply cheaper baseload clean energy to arid cities in the West, like Denver or Las Vegas.11 And because they can fit into a small structure and be sized to match the capacity of existing electrical infrastructure, SMRs provide a viable path to retrofitting old power plants with clean energy.12

Advanced reactors could open the door to intriguing new possibilities. Some advanced SMRs are being designed to supply heat directly to industrial users, as well as electricity.13 This would enable large manufacturers across industries to replace fossil fuels with clean energy. Micro-reactors could be used in remote locations or under circumstances where a self-sufficient energy source is needed for a limited period of time. Others could convert existing nuclear waste into electricity, dramatically reducing problems of waste storage.14

-It’s not a short-term issue.

Diaz 6 (Nils, Former Chairman of the Nuclear Regulatory Commission, Was a nuclear engineering professor and Chairman at the University of Florida, Hearing on the Future of Nuclear Energy, Before the Committee on Appropriations Subcommittee on Energy and Water Development U.S. House of Representatives, http://appropriations.house.gov/_files/nilsdiaztestimony.pdf)

Commercial nuclear fuel has been and is safely and securely stored on-site or off-site in wet pools or dry storage casks, and safely transported when needed. The socio-political issues have dominated the policy and public debate on high level wastes, arguably distorted its relevance in time, and contributed to the uncertainty of nuclear power growth. A viable, practical and credible permanent solution to the end of the fuel cycle is sorely needed here and abroad, but it is not needed immediately and it must not be a pre-requisite for the growth of nuclear power. Regardless of technical, economical, fuel supply or other factors, we have been confronted with the desire for a credible solution, sealed and delivered, for high level radioactive waste, sooner rather than later. That alone is good enough for me, Mr. Chairman, to make it a very important issue. 

2AC—Warming
Warming outweighs --- Brandenburg says it causes sea level rise, deforestation, oxygen disappearance, ocean evaporation, and ultraviolet radiation --- that cumulatively results in total extinction --- their impact does not rises to this level.

Matheny 7 (Jason, Ph.D. Candidate in the Department of Health Policy and Management at the Bloomberg School of Public Health at Johns Hopkins University, Reducing the Risk of Human Extinction, Risk Analysis, Volume 27, Number 5, Available Online at http://www.upmc-biosecurity.org/website/resources/publications/2007_orig-articles/2007-10-15-reducingrisk.html)
We may be poorly equipped to recognize or plan for extinction risks (Yudkowsky, 2007). We may not be good at grasping the significance of very large numbers (catastrophic outcomes) or very small numbers (probabilities) over large timeframes. We struggle with estimating the probabilities of rare or unprecedented events (Kunreuther et al., 2001). Policymakers may not plan far beyond current political administrations and rarely do risk assessments value the existence of future generations.18 We may unjustifiably discount the value of future lives. Finally, extinction risks are market failures where an individual enjoys no perceptible benefit from his or her investment in risk reduction. Human survival may thus be a good requiring deliberate policies to protect. It might be feared that consideration of extinction risks would lead to a reductio ad absurdum: we ought to invest all our resources in asteroid defense or nuclear disarmament, instead of AIDS, pollution, world hunger, or other problems we face today. On the contrary, programs that create a healthy and content global population are likely to reduce the probability of global war or catastrophic terrorism. They should thus be seen as an essential part of a portfolio of risk-reducing projects.Discussing the risks of “nuclear winter,” Carl Sagan (1983) wrote: Some have argued that the difference between the deaths of several hundred million people in a nuclear war (as has been thought until recently to be a reasonable upper limit) and the death of every person on Earth (as now seems possible) is only a matter of one order of magnitude. For me, the difference is considerably greater. Restricting our attention only to those who die as a consequence of the war conceals its full impact. If we are required to calibrate extinction in numerical terms, I would be sure to include the number of people in future generations who would not be born. A nuclear war imperils all of our descendants, for as long as there will be humans. Even if the population remains static, with an average lifetime of the order of 100 years, over a typical time period for the biological evolution of a successful species (roughly ten million years), we are talking about some 500 trillion people yet to come. By this criterion, the stakes are one million times greater for extinction than for the more modest nuclear wars that kill “only” hundreds of millions of people. There are many other possible measures of the potential loss—including culture and science, the evolutionary history of the planet, and the significance of the lives of all of our ancestors who contributed to the future of their descendants. Extinction is the undoing of the human enterprise. In a similar vein, the philosopher Derek Parfit (1984) wrote: I believe that if we destroy mankind, as we now can, this outcome will be much worse than most people think. Compare three outcomes:

1. Peace
2. A nuclear war that kills 99% of the world’s existing population
3. A nuclear war that kills 100%
2 would be worse than 1, and 3 would be worse than 2. Which is the greater of these two differences? Most people believe that the greater difference is between 1 and 2. I believe that the difference between 2 and 3 is very much greater.... The Earth will remain habitable for at least another billion years. Civilization began only a few thousand years ago. If we do not destroy mankind, these thousand years may be only a tiny fraction of the whole of civilized human history. The difference between 2 and 3 may thus be the difference between this tiny fraction and all of the rest of this history. If we compare this possible history to a day, what has occurred so far is only a fraction of a second. Human extinction in the next few centuries could reduce the number of future generations by thousands or more. We take extraordinary measures to protect some endangered species from extinction. It might be reasonable to take extraordinary measures to protect humanity from the same.19 To decide whether this is so requires more discussion of the methodological problems mentioned here, as well as research on the extinction risks we face and the costs of mitigating them.20

Every increase must be resisted.

Pittock 10 (Barrie, Led the Climate Impact Group in CSIRO until his retirement in 1999. He contributed to or was the lead author of all four major reports of the Intergovernmental Panel on Climate Change. He was awarded a Public Service Medal in 1999 and is CSIRO Honorary Fellow, Climate Change: The Science, Impacts, and Solutions, 2010, pg. 326)
It is absolutely crucial that options for reducing greenhouse gas emissions be pursued with a real sense of urgency. Every extra tonne of carbon dioxide placed into the atmosphere increases the very real risk of dangerous climate change, and nobody will escape the direct or indirect consequences. We are in danger of inadvertently tripping the 'on' switch to disaster, with an inevitably long delay before it can be turned off again. What is done now that enhances climate change cannot be easily undone, so we should err on the side of caution. But it is not all doom and gloom: we can save the day. As we have seen earlier in this book, the technology already exists to rapidly reduce emissions via large investments in energy efficiency (which saves money) and renewable base-load power (which will rapidly come down in price as it is scaled up). Supplemented later this century by large-scale carbon capture and sequestration and (if necessary) by safe nuclear power, the peak in greenhouse gas concentrations can be minimized and then brought down. We need to reduce carbon emissions, and we need to do it fast. Although we are facing an emergency, with an appropriate allocation of ingenuity and resources, together we can do it. We owe that, at least, to our children.

Renewables don't solve warming – nuclear does. 

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).

The rest of the paper is organised as follows: in Section 2 we present the data and methodology followed in Section 3 by the empirical evidence. Summary and concluding remarks are pre- sented in Section 4.
2. Data and methodology

The empirical evidence presented in this paper is carried out using the Toda and Yamamoto (1995, here after TY) version of the Granger non-causality test. This approach fits a standard vector auto-regression model on levels of the variables (not on their first differences) that give allowances for the long-run information often ignored in systems that require first differencing and pre- whitening (Clarke and Mirza, 2006; Rambaldi and Doran, 2006). The TY procedure employs a modified Wald test (MWALD) for restriction on the parameters of the VAR (k) where k is the lag length of the system. The basic idea of the TY approach is to artificially augment the correct order, k, by the maximal order of integration, say dmax. Once this is done, a (k+dmax)th order of VAR is estimated and the coefficients of the last lagged dmax vectors are ignored (see Caporale and Pittis (1999)). As we are more interested in the relationship between CO2 emissions, nuclear energy consumption and renewable energy consumption, the equations corresponding to each of these dependent variables are presented below
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Where ln Ct is the log of CO2 emissions (measured in kt of oil equivalent), lnRt is the log renewable energy consumption (measured in billion Btu); lnNt is the log nuclear energy consumption (measured in billion of Btu) and ln Yt is the log of real GDP (proxy for economic growth). All data are annual for 1960–2007. Real GDP at 2000 constant prices and CO2 emissions are taken from the World Bank, World Development Indicators, 2008. Nuclear energy consumption and renewable energy con- sumption are from the online database of the US Energy Information Administration. Following Apergis and Payne (2010) and Sadorsky (2009), renewable energy consumption includes net geothermal, solar, wind, and wood and waste electric power consumption (Energy Information Administration, 2009a, 2009b). We include real GDP because both real GDP and CO2 emissions are found to be important drivers of renewable energy consumption (Sadorsky, 2009; Apergis and Payne, 2010). Per-capita income is also the most important determinant of CO2 emissions. There is also evidence of a bi-directional causality between nuclear energy consumption and economic growth (Apergis and Payne, in press). From (1), nuclear energy consumption (ln Nt) Granger causes CO2
emissions
(ln Ct)
if
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while
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while renewable energy consumption (ln Rt) Granger causes nuclear energy consumption (ln Nt) implies p1i a 08i. In (3) CO2 emissions (ln Ct) Granger causes renewable energy consumption (ln Rt) if y1i a 08i while nuclear energy consumption (ln Nt) Granger causes

renewable energy consumption (ln Rt) implies j1i a 08i. 3. Empirical evidence

Before conducting any causality testing it is important to determine the order of integration of the series (dmax) and the optimal lag length k [in Eqs. (1)–(3)], in order to avoid any spurious causality or spurious absence of causality (Clarke and Mirza, 2006). Using several unit root tests, we found that all series were I(1)[results available from the authors]. In selecting the optimallaglength,wefollowedLu ̈tkepohl’s(1993:306)procedure where he suggests linking the lag length (mlag) and number of endogenous variables in the system (m) to the sample size (T) according
to
the
formula
mnmlag = T1/3
(Ko ́ nya,
2004).
Following Hatemi-J and Irandoust (2000) a combination of AIC, Schwarz’s Bayesian criterion (SBC), likelihood ratio (LR) test, and diagnostic testing are used to select the number of lags required in each case. If two different orders of lags are obtained by the AIC and the SBC criteria, we applied the LR test to choose one of these two orders of lags (Pesaran and Pesaran, 1997). We then checked to see whether the chosen lag order passes some diagnostic tests. If not, we increased the order of lag successively until the diagnostic tests showed better results when we tested the reliability of our models by applying a number of diagnostic tests, including tests of autocorrelation, normality and hetroscedasticity. In general, we found no evidence of serious violation of all the above tests. Table 1 presents results of selecting the optimal lag length.

Results of Granger causality test are presented in Table 2. The table shows that there was a unidirectional Granger causality running from nuclear energy consumption to CO2 emissions without feedback. The coefficients of the lagged nuclear energy consumption variable were negative implying that nuclear energy consumption helps to reduce CO2 emission. In contrast, we found no causality running from renewable energy consumption to CO2 emissions but we found the opposite unidirectional causality running from CO2 emissions to renewable energy consumption. Unlike nuclear energy consumption, the evidence seems to indicate that renewable energy consumption did not help in mitigating CO2 emissions.

Whilst it is beyond the scope of this paper to fully explore the possible causes for the lack of causality between renewable energy consumption and CO2 emissions, it is possible to suggest a number of factors that may have contributed to this. In the first place, the share of renewable energy consumption in total energy consumption has not increased much; it only increased margin- ally from 6.5% in 1960 to 7.3% in 2008 (see Energy Information Administration, 2009a, 2009b, p. 37). In contrast, the share of nuclear energy in total energy consumption increased from 0.01% in 1960 to 8.3% in 2008. Several factors caused renewable energy markets to stagnate, including a long period of electric power sector restructuring, repeal of federal and state incentives (Martinot et al., 2005). In addition, large nuclear plants that had experienced long delays finally came into operation. At the same time, natural gas prices dropped dramatically, making renewable energy less attractive when compared to natural gas-fueled generation (Martinot et al., 2005). These factors contributed to public concern over the availability and price of fossil fuels to wane, as did many of the policies that historically advanced renewable energy technologies (Wiser et al., 2000). To aggravate the problem further, in the 1990s most of the favorable state and federal tax incentives were rescinded while at the same time government funding for renewable energy R&D, which peaked in 1981 began to decline significantly (Dooley, 2008). The US invested less on renewable energy R&D compared to other advanced countries such as Japan. As a result, the United States, once the world leader in renewable energy technologies and generation,nowlagsbehindEuropeandJapaninmanyrespects (Martinot et al., 2005; Nemet and Kammen, 2007; The Times, 2009). As a result, US renewable energy development came to a standstill in the early 1990s. Furthermore, the pace and the form of the national electricity industry reform also contributed to the stagnating domestic renewable market. At the national level, the fate of national renewable energy policy was uncertain. Primarily, domestic renewable energy development has been motivated in part by state renewable energy policies (Sovacool and Cooper, 2008). State policies have become all the more important for renewable energy but as many have argued, without a strong and dedicated national renewable energy policy the domestic renew- able energy market may not flourish. There were no national policies towards renewable energy that were sufficient to produce meaningful long-term results. The lack of action by the federal government has led some state and local governments to fill this void with a variety of policy approaches (Engle and Orbach, 2008; Sovacool and Cooper, 2008). Unlike its European counterparts, where, feed-in tariff policies have driven rapid renewable energy growth for electricity, such a policy has not been widely adopted in North America in the past and many critics point out that Congress did not have the foresight to implement aggressive renewable energy targets (Sovacool and Cooper, 2008).

There is also evidence to suggest that the US has not reached the threshold point where renewable energy supply starts to mitigate CO2 emissions. According to Chiu and Chang (2009), renewable energy supply has to account for 8.39% of the total energy supply before it starts to make any impact on mitigating CO2 emissions. Estimates made by the Energy Information Administra- tion (2009a, 2009b, p. 37) shows that renewable energy accounted for only 7.3% of the total primary energy consumption in 2008. This may suggest that the threshold required for renewable energy to make an impact on CO2 emissions reduction has not been reached.
Table 2 also indicates that there was also a bi-directional causality running between GDP and CO2 emissions. This implies that it may not be possible to reduce CO2 emissions without sacrificing economic growth. This result may give credence to those who support the view that combating global warming would be a burden for the US national economy. Our finding contrasts with the no causality found by Soytas et al., (2007) between CO2 emissions and GDP in the US. In relation to nuclear energy consumption and economic growth, we found no causality running in any direction between nuclear energy consumption and GDP. This is consistent with the findings of Payne and Taylor (in press) but contrary to Apergis and Payne (in press) and Wolde-Rufael and Menyah (forthcoming) who found a bi-direc- tional causality between nuclear energy consumption and economic growth for a panel of sixteen countries. However, unlike the no causality found by Bowden and Payne (forthcoming) between GDP and renewable energy consumption, we found a unidirectional causality running from GDP to renewable energy consumption. Our results are however in line with Sadorsky (2009) who found real income to be an important driver of renewable energy consumption in G-7 countries. Our results are, however, not in line with Apergis and Payne (in press) who found a bi-directional causality between renewable energy consumption and economic growth in a panel of OECD countries. We also found a unidirectional causality running from renewable energy consumption to nuclear energy consump- tion.

The causality test presented above indicates only Granger causality within the sample period and does not allow us to gauge the relative strength of the Granger causality among the series beyond the sample period (Payne, 2002; Shan, 2005). Thus, to complement the above causality test, we applied the generalized impulse response approach proposed by Pesaran and Shin (1998) that does not require orthogonalization of shocks and is invariant to the ordering of the variables in the VAR (Payne, 2002). Hence, we decomposed the forecast error variance of CO2 emissions into proportions attributed to shocks in all variables in the system including itself by estimating the non-augmented VAR (k lags only). By doing so, we can provide an indication of the Granger causality test beyond the sample period.

As can be seen from Table 3, the forecast error variance of nuclear energy consumption explains more than 18% of the forecast error variance of CO2 emissions. Similarly, the forecast error variance of renewable energy consumption explains more than 19% of the forecast error variance of CO2 emissions. In contrast, the forecast error variance of GDP explains not more than 7% of the forecast error variance of CO2 emissions. As can be seen from Table 3, renewable energy consumption explains around 19% of the forecast error variance of nuclear energy consumption. On the other hand, nuclear energy consumption explains around 25% of the forecast error variance of renewable energy consumption. This may suggest that there is a bi- directional causality between nuclear energy consumption and renewable energy consumption. What does this mean in policy terms? As can be seen from Table 3, GDP does not seem to contribute much either to the forecast error variance of nuclear energy consumption or to renewable energy consumption.

4. Concluding remarks

The environmental challenge facing many countries including the US is how to balance sectoral energy supplies in order to produce more secure and cheap energy, and at the same, to reduce greenhouse gas emissions (GHG). By applying Granger causality test for the US for the period 1960–2007, this paper tested the hypothesis that nuclear energy consumption and renewable energy consumption help to reduce CO2 emissions. The empirical evidence indicates a unidirectional negative causality running from nuclear energy consumption to CO2 emission without feedback implying that nuclear energy con- sumption can help to reduce CO2 emissions. In contrast, we found no causality running from renewable energy consumption to CO2 emissions but we found a unidirectional causality running from CO2 emissions to renewable energy consumption. The evidence seems to indicate that the US can reduce its CO2 emissions by increasing nuclear energy consumption. The concrete proposals to build more nuclear plants may be justified not only to increase energy supply and energy security, but also to increase the capacity of the US to reduce CO2 emissions. Future research should investigate the experience of other countries individually and collectively through panel cointegration analysis.
Even if there’s more fertilization – length of time to build infrastructure means short term shocks that outweigh

Freeman and Guzman 09 [Jody, Prof of Law and Director of Env’t Law Program at Harvard; Andrew, Prof of Law and Director of Graduate Programs at Berkeley; “Climate Change and U.S. Interests,” Columbia Law Review, Oct, 109 Colum. L. Rev. 1531]

A similar dynamic could occur if global food production is badly affected by climate change. Climate change is quite likely to negatively affect food production, at least for a period of decades. n178 Under even the most optimistic scenario, food production will fall in some regions and increase in others. These projections, taken from IAMs, likely overstate future agricultural production for two reasons. First, they are static estimates, meaning they ignore the costs and time required for adjustment from the status quo to a new equilibrium in a warmer world. Like any complex system, agricultural production relies on an established infrastructure, including farms, workers, suppliers, purchasers, distribution networks, and so on. Areas that currently enjoy a large amount of agricultural production, but that see that production decline, will have to adapt and find other things to do. Meanwhile, some regions will find themselves with increased agricultural potential due to climate change. Even if one accepts the assumption contained in most IAMs that these regions will increase their agricultural production, there is no reason to think that it will happen quickly or easily. A new infrastructure will have to be built to make agriculture work efficiently, and building it will require both time and money. The second reason to believe that IAMs underestimate the agricultural impact of climate change relates to water supplies. IAMs focus on precipitation as the key source of water. This is accurate, up to a point. It is true that precipitation determines the amount of water available annually to a region, and water availability is critical for agriculture. Precipitation does not, however, account for when the water is available. Many existing agricultural regions do not rely exclusively on rainfall for their crops. They also rely on runoff from glaciers or snow pack to provide water during drier seasons. As climate changes there is no reason to expect that areas acquiring temperature and precipitation patterns that suit agriculture will also happen to have conveniently placed glaciers to store the water until the dry season.

2AC—Waivers CP
Reduce means to lower – NOT eliminate.

Words and Phrases 2  (v.36b, p. 80)

 

Mass.1905.  Rev.Laws, c.203, § 9, provides that, if two or more cases are tried together in the superior court, the presiding judge may “reduce” the witness fees and other costs, but “not less than ordinary witness fees, and other costs recoverable in one of the cases” which are so tried together shall be allowed.  Held that, in reducing the costs, the amount in all the cases together is to be considered and reduced, providing that there must be left in the aggregate an amount not less than the largest sum recoverable in any of the cases.  The word “reduce,” in its ordinary signification, does not mean to cancel, destroy, or bring to naught, but to diminish, lower, or bring to an inferior state.—Green v. Sklar, 74 N.E. 595,188 Mass. 363.
2AC—Elections DA
Support for SMR now – 2 reactors and SMR support. 

Peterson, 12 – Senior Vice President of Communications, Nuclear Energy Institute (J. Scott, 2/21. “New Nuclear Construction Will Help Secure U.S. Energy Technology Leadership.” http://www.huffingtonpost.com/j-scott-peterson/new-nuclear-construction-_b_1292429.html)

 

Ayers, who leads the AFL-CIO's building trades unions, understands the value of 4,000 to 5,000 construction jobs that will be created by the Vogtle nuclear energy project -- the largest construction project ever in Georgia. The two reactors, awarded federal construction permits last week, represent "a strong and unmistakable signal that nuclear energy will now assume an important role in a low-carbon energy future."
that an expansion of nuclear power "shows that the United States is serious 
No comebacks in the last fifteen presidential elections

Klein, 9/17 (Ezra Klein, author of the Washington Post’s Wonk Blog, “The Romney campaign is in trouble,” http://www.washingtonpost.com/blogs/ezra-klein/wp/2012/09/17/romney-is-behind-and-the-debates-arent-likely-to-save-him/)

On the presidential level, where everyone running campaigns is very, very good at their jobs, campaign infighting and incoherence tend to be the result of a candidate being behind in the polls, not the cause of it. Romney is behind and has been there for quite some time. According to the Real Clear Politics average of head-to-head polls, Romney hasn’t led the race since October 2011. The closest he came to a lead in the polls this year was during the Republican National Convention, when he managed to … tie Obama. Romney is also behind in most election-forecasting models. Political scientist James Campbell rounded up 13 of the most credible efforts to predict the election outcome: Romney trails in eight of them. He’s also behind in Nate Silver’s election model, the Princeton Election Consortium’s meta-analysis, Drew Linzer’s Votamatic model and the Wonkblog election model. But I didn’t realize quite how dire Romney’s situation was until I began reading “The Timeline of Presidential Elections: How Campaigns Do and Don’t Matter,” a new book from political scientists Robert Erikson and Christopher Wlezien. What Erikson and Wlezien did is rather remarkable: They collected pretty much every publicly available poll conducted during the last 200 days of the past 15 presidential elections and then ran test after test on the data to see what we could say about the trajectory of presidential elections. Their results make Romney’s situation look very dire. For instance: The least-stable period of the campaign isn’t early in the year or in the fall. It’s the summer. That’s because the conventions have a real and lasting effect on a campaign. “The party that gains pre- to post-convention on average improves by 5.2 percentage points as measured from our pre- and post-convention benchmarks,” write Erikson and Wlezien. “On average, the party that gains from before to after the conventions maintains its gain in the final week’s polls. In other words, its poll numbers do not fade but instead stay constant post-conventions to the final week.” This year, it was the Democrats who made the biggest gains from before to after the conventions. Obama is leading by 3 percent in the Real Clear Politics average of polls, about double his lead before the Republican convention. If that doesn’t fade by the end of the week or so — that is, if it proves to be a real lead rather than a post-convention bounce — then there’s simply no example in the past 15 elections of a candidate coming back from a post-convention deficit to win the popular vote. This is about the point where I’m supposed to write: That said, the race remains close, and the debates are coming soon. It’s still anyone’s game. But the most surprising of Erikson and Wlezien’s results, and the most dispiriting for the Romney campaign, is that unlike the conventions, the debates don’t tend to matter. There’s “a fairly strong degree of continuity from before to after the debates,” they write. That’s true even when the trailing candidate is judged to have “won” the debates. “Voters seem to have little difficulty proclaiming one candidate the ‘winner’ of a debate and then voting for the opponent,” Erikson and Wlezien say. Gallup agrees. The august polling firm reviewed the surveys it did before and after every televised presidential debate and concluded they “reveal few instances in which the debates may have had a substantive impact on election outcomes. “ The Romney campaign tends to point to two elections to show how its candidate could win this thing. There’s 1980, when Jimmy Carter supposedly led Ronald Reagan until the debates, and 1988, when Michael Dukakis was leading by 13 points after his convention. In fact, Reagan led going into the 1980 debates. And although Dukakis’s convention bounce was indeed large, it was wiped out by Bush’s convention bounce, which put him back in the lead. That’s not to say Romney couldn’t win the election. A 3 percent gap is not insurmountable. But we’re quickly approaching a point where his comeback would be unprecedented in modern presidential history. And if the Romney campaign begins to crack under the pressure, then that comeback becomes that much less likely.

The public loves reactors.

Whitman 12 (Christine Todd, CASEnergy Co-Chair, Former EPA Administrator and New Jersey Governor, “Nuclear Power Garners Bipartisan Support”, August 13, http://energy.nationaljournal.com/2012/08/finding-the-sweet-spot-biparti.php?rss=1&utm_source=feedburner&utm_medium=feed&utm_campaign=Feed%3A+njgroup-energy+%28Energy+%26+Environment+Experts--Q+with+Answer+Previews%29#2237728)
The energy policy that I’ve seen garner consistent support from the left and the right over the years is also one with which I’m deeply familiar. This policy involves building a diverse portfolio of low-carbon energy sources, featuring a renewed investment in nuclear energy. And it’s not just policymakers from both sides of the aisle who support nuclear energy – it’s everyday energy consumers as well. According to a Gallup poll conducted in March of this year, nearly 60 percent of Americans support the use of nuclear energy to meet our nation’s electricity needs, and a majority support expanding America’s use of nuclear power. Next-generation nuclear energy projects are underway in Georgia, South Carolina and Tennessee, thanks in part to steady popular support, as well as support from President Obama, bipartisan congressional leaders and other policymakers at the federal and state levels. An additional 10 combined construction and operating licenses for 16 plants are under review by the Nuclear Regulatory Commission. This support is founded in the fact that nuclear energy, safely managed, provides an efficient, reliable source of energy. In fact, nuclear power is the only baseload source of carbon-free electricity. It provides nearly two-thirds of the nation’s low-carbon electricity, and will continue to be an important source of energy well into the future given the advent of innovative large and small reactor designs. The use of nuclear energy prevents more than 613 million metric tons of carbon dioxide every year – as much CO2 as is emitted by every passenger car in America. Bipartisan support for nuclear energy also stems from the boost that it provides to local job markets and to local and state economies. As nuclear energy expands and as more than half of the industry workforce approaches retirement, the industry offers growing opportunities for well-paying careers. The industry already supports more than 100,000 jobs, and the combination of retirements and the construction of new facilities could create as many as 25,000 new jobs in the near term. What’s more, the construction of a nuclear facility spurs the creation of other local jobs in industries ranging from manufacturing to hospitality. The industry generates between $40 and $50 billion in revenue and electricity sales, or some $470 million in total economic output and $40 million in labor wages at each U.S. facility every year. That’s a powerful economic engine and a positive impact that leaders are embracing. As America refocuses on cleaner energy policies that help boost our economy, nuclear power is becoming a clear and critical part of a secure, sustainable energy portfolio. We need electricity and we want clean air; with nuclear energy we can have both. It’s a source of power that leaders on both sides of the aisle can support.
Can’t change the race.

Silver 9/8 (Nate Silver, “Sept. 8: Conventions May Put Obama in Front-Runner’s Position,” FiveThirtyEight, http://fivethirtyeight.blogs.nytimes.com/2012/09/08/sept-8-conventions-may-put-obama-in-front-runners-position/)
Again, this is just the upside case for Mr. Obama — not the reality yet. But the fact that it seems plausible is a bit surprising to me. Very little has moved the polls much all this year — including Mr. Romney’s convention and his choice of Paul D. Ryan as his running mate, events that typically produce bounces. But Mr. Obama has already made clear gains in the polls in surveys that only partially reflect his convention. As surprising as it might be, however, I do not see how you can interpret it as anything other than a good sign for Mr. Obama. All elections have turning points. Perhaps Mr. Obama simply has the more persuasive pitch to voters, and the conventions were the first time when this became readily apparent. Polls conducted after the incmbent party’s convention typically inflate the standing of the incumbent by a couple of points, but not usually by more than that. Otherwise, they have predicted the eventual election outcome reasonably well. Since 1968, the largest post-convention polling deficit that a challenger overcame to win the race was in 2000, when George W. Bush trailed Al Gore by about four points after the Democratic convention but won the Electoral College — although Mr. Bush lost the popular vote. In fact, Mr. Romney has never held a lead over Mr. Obama by any substantive margin in the polls. The Real Clear Politics average of polls put Mr. Romney ahead by a fraction of a percentage point at one point in October 2011, and he pulled into an exact tie at one point late in the week of his convention, after it was over, but he has never done better than that. That makes this an etremely odd election. You would figure that at some point over the past year, Mr. Romney would have pulled into the lead in the polls, given how close it has usually been. John McCain held occasional leads in 2008; John Kerry led for much of the summer in 2004; and Michael Dukakis had moments where he was well ahead of George H.W. Bush in the spring and summer of 1988. But Mr. Romney, if there have been moments when his polls were ever-so-slightly stronger or weaker, has never really had his moment in the sun. Instead, the cases where one candidate led essentially from wire to wire have been associated with landslides: Bill Clinton in 1996, Ronald Reagan in 1984, Richard Nixon in 1972 and Dwight D. Eisenhower in 1952 and 1956. There is almost no chance that Mr. Obama will win by those sort of margins. But this nevertheless seems like an inauspicious sign for Mr. Romney. If even at his high-water mark, he can only pull the race into a rough tie, what pitch can he come up with in October or November to suddenly put him over the top?
No game changers.
Sorenson 7/19 (Adam Sorsensen, Time Magazine’s Swampland writer, “The Horserace Hasn’t Changed, but Maybe the Game Has” http://swampland.time.com/2012/07/19/the-horserace-hasnt-changed-but-maybe-the-game-has/#ixzz278ziEZ00)

On Twitter, Nate Silver points out the funny fact that when you type “game changer Obama Romney” into Google News, you get 2,860 results just for the last 30 days. This is funny not because we in the news bidness beat cliches like a dead horse (see?), but because the Obama-Romney contest has been remarkably stable. Here’s a graph of all the polling from the last 30 days of game-changering action:
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Excited yet? Now check out the last 20 months:

[image: image3.png]2012 General Election: Romney vs. Obama 7" E=5) (e

Tt b oz, st Estimate
® owma e
@ romey e





Policies will cancel each other out.
Silver 7/11 (Nate Silver, New York Times Election Guru, FiveThirtyEight.com specialist, July 11: Has Anything Changed in the Presidential Race?)

On the surface, Wednesday seemed to be a pretty good polling day for President Obama. The latest five state polls, including those in Pennsylvania and Wisconsin, showed him ahead of Mitt Romney by a margin of at least six points.

But our presidential forecast was unmoved – literally. It gives Mr. Obama a 66.1 percent chance of being re-elected, exactly the same number as on Tuesday. Why no change?

The reason is pretty simple: the polls were broadly in line with the model’s previous expectations, which had Mr. Obama as a seven-point favorite in Wisconsin, for instance, and five points ahead in Pennsylvania.

There were also polls out in Maine and New Mexico, states that sometimes get talked up as battlegrounds, but really aren’t. The model already had Mr. Obama ahead by 14 points and by 12 points in those states.

Mr. Obama should be pleased with Wednesday’s polls in one sense. The polls no more than match the model’s expectations. But the model has Mr. Obama a little bit ahead in the national race, putting him up by around two points in the popular vote over Mr. Romney and projecting him to 294 electoral votes to Mr. Romney’s 244

In other words, Wednesday’s polling was consistent with the hypothesis that Mr. Obama has a small lead in the race. That contrasts with national, but not necessarily state, polls on Tuesday that seemed to show more of a straight-up tie

Frankly, very little has changed so far in our assessment of the presidential race. In the month that we’ve been publishing model updates, the projected Nov. 6 result has pretty much always featured about a two-point lead for Mr. Obama. Sometimes that lead has moved a little closer to three points, and sometimes a little closer to one point, but it’s remained in a very tight range

We do sometimes like to narrate even these small changes. I hope that we’re able to do this while keeping everything in its proper context. There’s nothing wrong with enjoying a baseball game, even though you know it’s part of a 162-game season.

But the big picture of relative stability in the race should be kept in mind as well, especially if you’re used to seeing coverage in other news outlets that touts everything as a “game-changer.”
There are certainly little bits of good news or bad news for the candidates on any given day, but often they wind up being canceled out. Mr. Romney might have a good set of national polls one day, for instance, but a mediocre set of state polls the next. Mr. Obama gets a “win” on health care, then a rather poor jobs report. There’s some good economic news out of Europe, then some bad news about manufacturing activity here in the United States. Mr. Obama gets some good-looking polls in Virginia, but some bad ones in Michigan – and so on and so forth.

If you read the evidence selectively, it will be remarkably easy to find a favorable flow of news for your candidate at any given time. But usually you’ll be putting too much weight into the importance of some factors while ignoring others that contradict your story. There just hasn’t been much change in the race since Mr. Romney wrapped up the Republican nomination.

There is, of course, no guarantee that things will remain as stable straight through to Election Day. But there have been some cycles – most notably 2004, which this race resembles in some ways – in which we were seeing pretty much the same numbers for weeks or even months on end.

I’d like to wait at least a few more days before concluding that the latest news, like the jobs report and the health care ruling, will have little net effect on the race. The news over the past few weeks has been at least a little bit more substantive than at some points earlier in the year

But this may be one of those cycles, like in 2004, when the public is pretty locked in to their choices. If so, the threshold for what news counts as “important” in the context of the presidential race, like things that we might expect to move the numbers by at least a full percentage point in one direction or another, is going to be very high.

The election is not a referendum on policy. 
Alberts 9/10 (Sheldon Alberts, The Hill Poll: Voters see election as choice, not Obama referendum, http://thehill.com/polls/248369-the-hill-poll-voters-say-presidential-election-more-a-choice-than-referendum)
A clear majority – 61 percent – of likely voters consider the presidential election to be more of a choice between President Obama and Mitt Romney than a referendum on the president’s first term in office, according to a new poll for The Hill.

Just over one-third — 34 percent — of voters said they considered the election to be a judgment on Obama’s job performance in the White House.

The results offer a measure of good news for Democrats, who have sought to frame the Nov. 6 election primarily as a choice between two candidates with different visions for the country.

“It is critical for the president that this is a choice, not a referendum,” said Wayne Lesperance, a political scientist at New England College in Henniker, N.H.

“If your reelection is based on answering the question, ‘are you better off than four years ago,’ you can’t say ‘yes’ with a straight face. A lot of people are still hurting.”

Plan wont happen until after the election.

Relations resilient despite Romney.
Loiko 12 (Sergei – prominent Russian rights activist, “THE WORLD; FOREIGN EXCHANGE; Russian rights activist is wary of Putin” June 29, 2012, Los Angeles Times, MAIN NEWS; Foreign Desk; Part A; Pg. 3)
What do you think of the fate of the reset in the Russian-U.S. relationship, which appears to be all but buried now? I think that the reset in the relations will continue with some nuances added. What we should expect now is some kind of a revamping of the reset if Obama wins the election. If Mitt Romney comes to the White House, the reset will be initially subjected to some serious invectives but eventually a desire for a constructive cooperation will prevail. We will survive this difficult period we always experience in election years.

Intrinsicness: do the plan and cooperate with Russia. 

Conflicts are inevitable but won’t escalate.
Weitz 11 (Richard, senior fellow at the Hudson Institute and a World Politics Review senior editor 9/27/2011, “Global Insights: Putin not a Game-Changer for U.S.-Russia Ties,” http://www.scribd.com/doc/66579517/Global-Insights-Putin-not-a-Game-Changer-for-U-S-Russia-Ties)

Fifth, there will inevitably be areas of conflict between Russia and the United States regardless of who is in the Kremlin. Putin and his entourage can never be happy with having NATO be Europe's most powerful security institution, since Moscow is not a member and cannot become one. Similarly, the Russians will always object to NATO's missile defense efforts since they can neither match them nor join them in any meaningful way. In the case of Iran, Russian officials genuinely perceive less of a threat from Tehran than do most Americans, and Russia has more to lose from a cessation of economic ties with Iran -- as well as from an Iranian-Western reconciliation. On the other hand, these conflicts can be managed, since they will likely remain limited and compartmentalized. Russia and the West do not have fundamentally conflicting vital interests of the kind countries would go to war over. And as the Cold War demonstrated, nuclear weapons are a great pacifier under such conditions. Another novel development is that Russia is much more integrated into the international economy and global society than the Soviet Union was, and Putin's popularity depends heavily on his economic track record. Beyond that, there are objective criteria, such as the smaller size of the Russian population and economy as well as the difficulty of controlling modern means of social communication, that will constrain whoever is in charge of Russia.

Relations are useless.
Ostapenko 9 (E. Ostapenko, Trend Daily News, 2009.  “Normalization in U.S.-Russian relations not to change political situation in world: analyst at French studies institute,” p. Lexis)

Normalization of relations between the United States and Russia will not assume a global significance and will not change the situation in the world, since today Russia does not play the role it played formerly, Dominic Moisi, analyst on Russian-American relations, said.  "There is a country that is essential for the future of the world, it is not Russia, but it is China," Moisi, founder and senior advisor at the French Institute for International Relations (IFRI), told Trend News in a telephone conversation from Paris.  Speaking of the growing role of China, Moisi said that the Chinese are soon going to be the number two economy in the world. Russian economy can not compete. As another important aspect of the increasing weight of China in the world, Moisi considers the absence of problems with the aging of population, unlike European countries, including Russia.  "China has still the largest population in the world and it is not being reduced. The population of Russia is reducing strikingly year after year," said Moisi, author of numerous reports on U.S.-Russian relations.  He said China is not in the same category than Russia. "It is much more important today and the Americans are absolutely aware of that. But at the same time it is important for the United States to have a descent relationship with Russia and not totally antagonistic one," said Moisi.  

Syria kills relations.
Cohen 12 (Ariel Cohen - Ariel Cohen, Ph.D., is a senior research fellow in Russian and Eurasian studies and international energy policy in the Allison Center for Foreign Policy Studies at The Heritage Foundation., 2/6/2012, “The Syrian Wedge Between the U.S. and Russia”, http://www.theatlantic.com/international/archive/2012/02/the-syrian-wedge-between-the-us-and-russia/252635/) 

In another blow to President Obama's "reset policy" with Russia, Moscow and Beijing imposed a double veto at the U.N. Security Council resolution that would have condemned the Syrian government for killing civilians. In an unprecedented rhetorical escalation, U.S. ambassador Susan Rice announced that the United States was "disgusted" by the veto: "The international community must protect the Syrian people from this abhorrent brutality, but a couple members of this council remain steadfast in their willingness to sell out the Syrian people and shield a craven tyrant." The gathering diplomatic clouds have produced a thunderbolt. A contretemps this week between the foreign ministers of the United States and Russia reflects the growing tensions between the two countries, not to mention the two officials. According to State Department spokesman Victoria Nuland, Secretary of State Hillary Clinton tried repeatedly on Tuesday to reach her Russian counterpart, Sergey Lavrov. He avoided her calls for twenty-four hours. Meanwhile Lavrov, who was in Australia, said State gave him an inconvenient time frame for the conversation, which didn't work as he had scheduled meetings with high officials in the Australian government. When asked why the Americans were complaining, he replied, "Probably this is due to her manners." This remarkable give-and-take between the two foreign ministries certainly confirms that U.S.-Russian relations are not in good shape--and, further, that there is no love lost between those two high governmental officials. However, the immediate pretext for the latest deterioration of relations between the two countries is Syria. The Russian Interest Russia has a lot at stake in Syria, and it does not want another Libyan scenario in which an old ally takes a bullet. Nor does it want radical Islamists to take over the Arab state that hosts the last Russian naval base in the Mediterranean. Hence, Lavrov says, the Kremlin is not supportive of regime change in Damascus. But it may have no choice. Moscow considers the uprising in Syria to be, to some extent, the handiwork of the United States and its European allies. This perception is fundamentally wrong: Assad's is an oppressive, minority-Alawi regime. It came to power via a 1970 coup. In 1982, the current dictator's father, then president Hafez al-Assad, brought artillery and killed over twenty thousand Islamist rebels in the town of Hama. The son is less efficient and likely to lose power. Peaceful protests against Assad's dictatorship started last spring. Since then, the regime's response to these protests has claimed more than five thousand lives and triggered a campaign of violence from the majority Sunnis that includes a growing Islamist element and takes in Muslim Brotherhood, Salafi and even al-Qaeda-affiliated factions. Despite President Obama's "reset" policy, Russia continues to support Bashar al-Assad's brutal regime. But in a rare admission of reality, a senior Middle East hand acknowledged that Russia must step back. Mikhail Margelov, chair of the upper house's foreign-affairs committee, admitted that Russia has "exhausted its arsenal" of support available to Assad. The USSR had close relations with Syria since the days of United Arab Republic. The UAR included Egypt, Syria and Iraq. Driven by Arab nationalists, it was socialist, anti-Israel and anti-Western alliance--everything the Soviets could desire. The relationship with Syria has thrived under Putin--but at a cost to Russia. Moscow has forgiven almost three-quarters of Damascus's massive debt in order to lure lucrative weapons orders. Not long after the United States imposed sanctions on Syria in 2004 for supporting Islamist terrorism and for allowing al-Qaeda fighters to cross into Iraq, Russia agreed in principle to sell Damascus a massive weapons package, which included war planes, short-range air-defense systems and anti-tank weapons. President Medvedev signed a formal military agreement in May 2010 expanding arms sales. In the last decade, Russia has sold well over a $1 billion in arms to Syria, including anti-tank missiles, surface-to-air missiles and MiG 29/31 fighter aircraft. Russia also plans to construct a nuclear-power plant in Syria. This is despite Israel's destruction of a suspected covert nuclear reactor in the middle of the Syrian desert in September 2007. Now, the Assad regime appears to be in the end game--and it is losing. But despite the regime's growing isolation, Russia continues to supply it with weapons and nuclear technology. In 2010, Moscow Russia decided to deliver SS-N-26 Yakhont antiship cruise missiles to Damascus. These sales are destabilizing and dangerous. In 2006, Hezbollah used Russian anti-tank rockets provided by Syria against Israeli forces. Russia has continued to deliver weapons to Syria, despite pressure from the U.S. and Israeli governments. Iran also funnels arms and trainers to Hamas and Hezbollah via Syria. Blinded by the Reset Syria is just another shipwreck resulting from Obama's reset policy hitting the reefs. The conflicting Russian and U.S. interests in the Middle East are coming to the fore. A longtime sponsor of terror and Iran's close ally, Syria has aided and abetted attacks on American troops and U.S. allies in Lebanon and Iraq. From the Kremlin's perspective, the practically inevitable collapse of the Assad regime would constitute a net loss. Russia still clings to the rogue actor, once again highlighting the fact that the Kremlin's first priorities are not cooperation with the United States or stability in the region but opposing Washington, increasing arms exports and expanding its own influence. This year, a small Russian flotilla led by the Moscow's only aircraft-carrying cruiser--the Admiral Kuznetsov--paid a visit to Syria. This public support of the embattled Assad regime clearly demonstrated Russia's defiance of U.S. interests and its disregard for the Obama administration's reset policy. But it also signaled the limits of Russian power. Yet there is a lesson learned. Russia's current protection of Syria is not unlike what it provides to Iran. The Kremlin is hoping against hope for the preservation of Assad. The emergence of a new Sunni, pro-Russian regime in Damascus appears unlikely. But Moscow analysts tell me that if Assad goes down, the Kremlin will earn a reputation of supporting allies--something the United States lacks after letting the Mubarak regime go down quickly. The real question is whether Russia will keep the Soviet-era naval base in Tartus on Syria's Mediterranean coast. While the disagreement on Libya led to Russia's abstention in the Security Council and was soon forgotten, the spat over Syria will poison Moscow's relationship with Washington, its European allies and Sunni Arab states. 

No escalation – disagreements remain limited

Weitz 11 (Richard, senior fellow at the Hudson Institute and a World Politics Review senior editor 9/27/2011, “Global Insights: Putin not a Game-Changer for U.S.-Russia Ties,” http://www.scribd.com/doc/66579517/Global-Insights-Putin-not-a-Game-Changer-for-U-S-Russia-Ties)

Fifth, there will inevitably be areas of conflict between Russia and the United States regardless of who is in the Kremlin. Putin and his entourage can never be happy with having NATO be Europe's most powerful security institution, since Moscow is not a member and cannot become one. Similarly, the Russians will always object to NATO's missile defense efforts since they can neither match them nor join them in any meaningful way. In the case of Iran, Russian officials genuinely perceive less of a threat from Tehran than do most Americans, and Russia has more to lose from a cessation of economic ties with Iran -- as well as from an Iranian-Western reconciliation. On the other hand, these conflicts can be managed, since they will likely remain limited and compartmentalized. Russia and the West do not have fundamentally conflicting vital interests of the kind countries would go to war over. And as the Cold War demonstrated, nuclear weapons are a great pacifier under such conditions. Another novel development is that Russia is much more integrated into the international economy and global society than the Soviet Union was, and Putin's popularity depends heavily on his economic track record. Beyond that, there are objective criteria, such as the smaller size of the Russian population and economy as well as the difficulty of controlling modern means of social communication, that will constrain whoever is in charge of Russia.

No nuclear strike

Graham 7 (Thomas Graham, senior advisor on Russia in the US National Security Council staff 2002-2007, 2007, "Russia in Global Affairs” The Dialectics of Strength and Weakness http://eng.globalaffairs.ru/numbers/20/1129.html)

An astute historian of Russia, Martin Malia, wrote several years ago that “Russia has at different times been demonized or divinized by Western opinion less because of her real role in Europe than because of the fears and frustrations, or hopes and aspirations, generated within European society by its own domestic problems.” Such is the case today. To be sure, mounting Western concerns about Russia are a consequence of Russian policies that appear to undermine Western interests, but they are also a reflection of declining confidence in our own abilities and the efficacy of our own policies. Ironically, this growing fear and distrust of Russia come at a time when Russia is arguably less threatening to the West, and the United States in particular, than it has been at any time since the end of the Second World War. Russia does not champion a totalitarian ideology intent on our destruction, its military poses no threat to sweep across Europe, its economic growth depends on constructive commercial relations with Europe, and its strategic arsenal – while still capable of annihilating the United States – is under more reliable control than it has been in the past fifteen years and the threat of a strategic strike approaches zero probability. Political gridlock in key Western countries, however, precludes the creativity, risk-taking, and subtlety needed to advance our interests on issues over which we are at odds with Russia while laying the basis for more constructive long-term relations with Russia.
2AC—Prices DA
Reactors would be exported not used in the United States. 

SMRs are inexpensive. 

Freed 10 (Josh – Director of the Third Way Clean Energy Program, Elizabeth Horwitz – Policy Advisor at Third Way’s Clean Energy Program, Jeremy Ershow – Formerly a Policy Advisor at Third Way, Thinking Small On Nuclear Power, September 2010, http://content.thirdway.org/publications/340/Third_Way_Idea_Brief_-_Thinking_Small_On_Nuclear_Power.pdf)
Small Reactors are too expensive. SMRs are likely to be cheaper to manufacture than large reactors, as they can be fabricated substantially in factories. And because they are sized to match the financing capacity of the purchaser, they will not carry the heavy financing charges that large reactors do.28 Although there are reasonable claims that the first SMRs to be deployed will come with relatively high price tags, this is the case with almost all new technologies. As confidence is built in SMR designs, and as a track record on licensing and regulation SMRs is created, the costs of capital for SMR projects will decrease. Economies of scale can be realized in their production and result in substantially lower prices over time.

Even conservative estimates are low. 

Rosner 11 (Robert – Past Director of the Argonne National Laboratory, The William E. Wrather Distinguished Service Professor @ the Departments of Astronomy and Astrophysics and Physics, Enrico Fermi Institute, and the College, Senior Fellow @ the Computation Institute (CI), Stephen Goldberg – Special assistant to the director at Argonne National Laboratory, Small Modular Reactors – Key to Future Nuclear Power Generation in the U.S., Energy Policy Institute at Chicago The Harris School of Public Policy Studies, Technical Paper, November 2011)

Estimates of DD&E costs for SMRs are being closely held by the vendors for obvious reasons having to do with business competitiveness. Based on general discussions with the vendors, the study team estimates that the total DD&E cost for each SMR technology is approximately $1.0 billion. This amount includes the cost for bringing the design to the point where it can satisfy NRC requirements (either under the Code of Federal Regulations, Part 50 or Part 52), support firm/fixed-cost estimates for construction of the initial SMR plant (which designate as the “LEAD” plant), and provide design and cost estimates for the construction of an SMR module manufacturing facility. The DD&E estimate is somewhat more conservative than the experience with Gen III+ reactors, which the study team estimates at about $800 million for the licensing/DC/FOAKE activities. This conservatism reflects the additional work needed to integrate the SMR design with the design of the manufacturing facility, as well as a judgment as to the need for and benefits of a more robust upfront design effort. Planned follow-on research will ascertain the key cost drivers and trade-offs that determine these DD&E estimates.

Natural gas has little economic impact.   

Meyer 12 (Gregory, Writer @ the Financial Times, Shale gas unlikely to reignite US economy, April 13th, http://www.ft.com/intl/cms/s/0/50c5460a-856d-11e1-a75a-00144feab49a.html#axzz23U3hDs1P)

One million British thermal units is a lot of energy. It can warm the average American home for almost three winter days or get a car from New York to Baltimore.

This week, the price of a million Btus of natural gas tumbled below $2 for the first time in a decade. This astonishingly cheap energy price has important implications. But don’t expect gas to become rocket fuel for the US economy.

Gas has fallen thanks to the shale rock drilling boom that has spread from Louisiana to Pennsylvania. Last year the US produced record volumes. Academics, Wall Street analysts and the popular press are celebrating America’s newfound natural gas riches.

Citigroup has been circulating research saying North America could become the new Middle East, while the cover of Fortune magazine shows the oxidised hand of the Statue of Liberty holding a blue-flamed torch of freedom, highlighting a feature on how shale gas is reviving the US economy.

The benefits are clear: lower heating bills, potentially cheaper electricity and fewer US gas imports. But they should also be put in perspective.

For reference, look at a December 2011 study commissioned by America’s Natural Gas Alliance, US a coalition of 30 drillers. The report found that by 2015 shale gas would contribute $118bn to gross domestic product (in 2010 dollars) and “809,000 more Americans will be employed because of low gas prices”.

Before getting too excited, though, consider these facts. America’s GDP was $15tn last year. Assuming it keeps growing, shale’s contribution would be less than 1 per cent in 2015.

The US has a labour force of 155m people, of whom 12.7m were unemployed last month. If gas put 809,000 more Americans to work tomorrow, it would shave the unemployment rate from its current 8.2 per cent to a slightly less dismal 7.7 per cent.

“It’s certainly a good thing for the economy,” says John Parsons, economist at Massachusetts Institute of Technology and a member of the university’s natural gas study group. “But it’s not any magical elixir. It’s not that large a segment.”

Mr Parsons points out that the US economy has become much less energy-intensive than in past decades, meaning energy cost savings have less impact than they once did.

The ANGA study has even brighter forecasts for the year 2035. But anyone who has spent time on the energy patch knows forecasts can go awry. Indeed, 20 years ago the Financial Times was writing about a US “gas bubble” that had depressed prices. They later rose as high as $15.

This week the US Department of Energy’s analysis wing, the Energy Information Administration, said domestic gas production rose by a record 4.8bn cubic feet per day in 2011. This is more than three times its annual growth forecast made a year ago.

The possibility of reshoring is media hype. 
Lynch 7/5 (David J. Lynch, Reporter for Bloomberg News, 'Reshoring' of Jobs Looks Meager,” BloombergBusinessWeek, July 05, 2012 , pg. http://www.businessweek.com/articles/2012-07-05/reshoring-of-jobs-looks-meager)
Yet there’s little data to back up claims of a reshoring rush. For every company Obama praises for coming back home, there are others still shipping jobs out of the country. Honeywell International (HON) in Acton, Mass., plans to eliminate 23 positions by yearend when manufacturing of the company’s stainless steel products moves to Nanjing, China. Boston Scientific (BSX) let go about 1,100 workers when the company moved production of its medical stents from Miami to Costa Rica. 

The net effect of this two-way traffic on the labor market has been “zero,” says Michael Janssen of the Hackett Group (HCKT), a business consulting firm that released a contrarian report on reshoring in May. “Some of these jobs that are coming back get a lot of press,” he says. “There are just as many that get no press coverage still going offshore.”

The White House stresses that manufacturers have added 495,000 jobs since January 2010, when factory employment bottomed out at almost 6 million below the 2000 level. Nearly 40 percent of those jobs were lost to other countries, either directly or because consumers chose imports over American-made products, says Robert Scott of the Economic Policy Institute in Washington. Now, a combination of rising wages for Chinese workers, a strengthening Chinese currency, and a new appreciation of the virtues of domestic production—including low-cost natural gas—has sparked a return to U.S. manufacturing, the administration says.

No one knows how many of the manufacturing jobs created since 2010 actually made a round trip from the U.S. to a foreign address and back. And if jobs are returning, they’re doing so slowly. At the current pace of recovery, it will take 25 years for the U.S. to regain all the factory jobs lost since 2000. 

China’s cost advantage is gradually eroding. In 2005 production in China was 31 percent cheaper than in advanced nations, according to the Hackett Group’s calculations. By 2013 the gap will be down to 16 percent, small enough for U.S. production to make sense in some cases, says the study. Likewise, Hal Sirkin, who wrote a 2011 Boston Consulting Group report that’s optimistic about a U.S. manufacturing comeback, estimates that over the next eight years 2 million to 3 million jobs could result from improved U.S. competitiveness. “A significant chunk will be jobs that went to other countries and came back,” he says.

So far, many of the jobs China is losing aren’t heading to the U.S. but to other low-cost Asian nations. Rising wages in China led Coach (COH) to start looking for alternate places to make its wallets and handbags. By 2015 the company aims to reduce China’s share of its production to about 50 percent from almost 80 percent today. New orders will be sent to factories in Vietnam, Indonesia, Thailand, and the Philippines. Reshoring to somebody else’s shores will be more common in coming years than jobs returning to the U.S., says Tim Leunig, who teaches economic history at the London School of Economics: “The next president of the United States, whoever he is, will end his term with fewer Americans working in manufacturing than he inherited.”
The plan saves the economy.  

Baker et al 7 (Howard, Former Member, United States Senate, Former Chief of Staff for President Ronald Reagan, Senator J. Bennett Johnston, Johnston & Associates, Former Member, United States Senate, Ambassador C. Paul Robinson, Former Director, Sandia National Laboratories, Scott L. Campbell, Senior Public Policy Advisor, Baker Donelson Bearman Caldwell & Berkowitz, PC, Former Director, Office of Policy, Planning and Analysis, U.S. Department of Energy, Susan Eisenhower, President, The Eisenhower Group, Inc., Andrew D. Lundquist, President, Lundquist Nethercutt and Griles, Former Director, National Energy Policy Development Group, William F. Martin, Chairman, Washington Policy & Analysis Inc., Former Deputy Secretary of Energy, Jerry Oliver, Chairman, Edison Welding Institute's Nuclear Fabrication Consortium, Bart R. Olson, Vice President and General Manager, ATK Tactical Propulsion & Controls, Dr. Jerry Paul, Dinstinguished Fellow on Energy Policy, Howard H. Baker Jr. Center for Public Policy, University of Tennessee, Dr. David B. Prior, Executive Vice President and Provost, Texas A&M University, Darrel A. Rice, Partner, Haynes and Boone LLP, Dr. John I. Sackett, Former Associate Laboratory Director for Engineering Research, Argonne National Laboratory, Dr. Thomas L. Sanders, Vice President/President-Elect, American Nuclear Society, Dr. Les E. Shephard, Vice President, Energy and Infrastructure Assurance, Sandia National Laboratories, Dr. Alvin W. Trivelpiece, Former Director, Oak Ridge National Laboratory, Former President, Lockheed Martin Energy Research Corporation, John C. Tuck, Senior Public Policy Advisor, Baker Donelson, Former Under Secretary of Energy, John K. Welch, President and Chief Executive Officer, USEC Inc., An Assessment of  the Economic, Employment, Environmental and Energy Security Benefits  of New Nuclear Energy Facility Construction in the USA, Produced by Oxford Economics for the American Council on Global Nuclear Competitiveness, Above Authors are the Council Members, http://www.nuclearcompetitiveness.org/documents.html) 

The ongoing nuclear renaissance offers the promise of spurring new nuclear power plant construction in the United States.  New plant construction, in turn, could stimulate our heavy manufacturing sector and restore United States leadership in global nuclear energy markets. Many billions of dollars in revenue and hundreds of thousands of high-paying jobs could be created in the United States if American firms capture a large share of the growing United States and global nuclear energy markets.  This is not just speculation. The initial wave of commercial nuclear power plant construction, which peaked in the 1970s and 1980s, resulted in more than 400 plants being built across the globe. These plants generate about 16 percent of the world’s electricity without emitting air pollutants or greenhouse gases.  United States firms dominated this global market. From reactor design to fuel and component fabrication to plant construction and service, United States firms led the way. The United States also dominated the market for enriched uranium, which was supplied by the United States government’s two enrichment plants.   Over the past decade or more, the United States nuclear manufacturing infrastructure has been allowed to atrophy.  Yet the renewed, global interest in the use of nuclear energy represents an opportunity for American companies to recapture a large share of the world market for nuclear products and services. American workers can benefit from the restoration of high-paying jobs in reactor design and construction, component fabrication, reactor operation and maintenance, and other fields.  Resurgence in the construction of nuclear power plants could also have important environmental and national security benefits for the United States.  Nuclear power plant operations do not result in carbon emissions, so U.S. greenhouse gas emissions could be reduced substantially by displacing coal and natural gas-fired electricity with nuclear power.  Nuclear energy can also contribute to our nation’s effort to reduce oil imports and thus increase our national security.  The public debate over the expanded use of nuclear energy has, until now, not included a realistic estimate of these potential economic, environmental and national security benefits. The American Council on Global Nuclear Competitiveness arranged for the economic modeling experts at Oxford Economics to prepare the attached analysis to help quantify the benefits that could accrue if the United States were to engage in a new wave of nuclear energy infrastructure construction.   In conducting the evaluation, the market for new nuclear energy products and services was considered in two major segments. The first is for the design, construction and operation of new nuclear power reactors. The next few years could see the construction of several new, large light water reactors in the United States.  This is the type of reactor used in most of the world’s nuclear power plants. Plans have already been announced to build more than 30 of these reactors in the U.S. starting in the next ten years.  In the analysis, Oxford Economics and the Council have assumed that fifty of these plants will be in operation or under construction by 2030.  By about the year 2020, these large light water reactors could be joined by so-called Generation IV reactors such as high-temperature gas-cooled reactors and fast spectrum reactors.  Compared with today’s reactors, High Temperature Gas Cooled Reactors (HTGRs) offer a high degree of versatility due to their higher outlet temperatures. Their ability to serve as a high temperature heat source for hydrogen or synthetic fuel production should be appealing to many nations seeking to reduce their reliance on oil imports. In addition, their robust fuel cladding contributes to their excellent safety and security characteristics.  Fast spectrum reactors are needed to efficiently use recycled nuclear fuel from today’s reactors and thus capture the full benefits of the coming fuel recycling system.  Both HTGRs and fast-spectrum reactors are not yet in widespread commercial use, so a system of suppliers will have to be created to provide the needed materials and components.  In the analysis, Oxford Economics and the Council have assumed that 20 HTGRs and 12 fast spectrum reactors will be in operation or under construction by 2030; if Generation IV reactors are not ready for wide-scale deployment in the next two decades, additional advanced light-water reactors could be constructed and would result in essentially the same level of benefits.  The second market segment is the design, construction and operation of fuel cycle facilities, particularly those for the enrichment of uranium and for the recycle of used fuel. New fuel cycle facilities will have to be constructed in the United States and abroad to support a wide-spread expansion of nuclear energy.  In the analysis, Oxford Economics and the Council have assumed that three nuclear fuel recycling facilities (each with 1200 metrics tons/year of recycle capacity) will be in operation in the U.S. by 2030.  The Oxford Economics report draws from several studies and sources to provide an integrated estimate of the economic and employment benefits that could accrue if the United States were to capture large shares of these three market segments. The report is intended to provide estimates that can help inform the public debate over investment incentives, research funding, or other policies that would assist in the restoration of American leadership in the global nuclear energy market.  Based on the studies and sources cited in the Oxford Economics report, they have estimated that the construction of light-water reactors, high-temperature gas reactors, fast-spectrum reactors and used fuel recycle facilities in the United States could result in the generation of:  •
More than 75,000 manufacturing jobs;  •
Upwards of 100,000 construction and operations jobs; •
More than 100,000 indirect jobs related to the nuclear power industry; and • Another 150,000 induced jobs in non-nuclear industries throughout the country.  All told, the rebirth of a robust nuclear construction and manufacturing industry in the United States could result in the creation of more than 400,000 jobs. This figure could – and almost certainly would – be even higher as rejuvenated United States firms secured contracts to supply American-made nuclear and products and services across the globe.  The construction value alone of these new nuclear facilities would be more than $100 billion. The retail value of the electricity produced by the new reactors would be more than $30 billion dollars per year.  The electricity produced would avoid the emission of 430 million tons (390 million metric tons) of carbon per year by 2030 and would reduce oil imports by $41 billion per year.  If no new nuclear reactors are constructed in the United States, the United States will not accrue many of these economic benefits. We will also find ourselves increasing our trade deficit and weakening our international nuclear policy and non-proliferation position by allowing other nations to be the predominant nuclear suppliers to the world.  A restoration of American leadership in nuclear energy is clearly in the economic interests of our country. We urge our nation’s political, industry, financial, and labor leaders to adapt and support policies and programs that will help ensure America’s nuclear leadership is restored.
Natural gas accelerates warming. 

Walsh 12 (Bryan, Writer @ Time Magazine, Natural Gas and the Invisible Spill: How Much Methane Is Reaching the Atmosphere?, April 10th, http://www.time.com/time/health/article/0,8599,2111562,00.html)
You wouldn't know it from the news, but there's a major fossil-fuel spill ongoing in the North Sea off the coast of Scotland. A leak from a gas platform operated by the French energy company Total SA was first detected on March 25 and has been spilling around 7 million cu. ft. (200,000 cu m) of natural gas every day since. Of course gas, unlike oil, doesn't have a devastating — or visual — effect on the marine environment, which is one reason the Elgin gas field, where the spill is taking place, hasn't become as infamous as the Deepwater Horizon site in the Gulf of Mexico. But the leak is a disaster for the climate all the same; natural gas is mostly made up of methane, a greenhouse gas that has 25 times the warming power of carbon dioxide. Engineers working for Total estimate that it may take half a year to shut the leak, and if all of the methane released in that time reaches the atmosphere, the spill would approximate the annual global warming impact of putting 300,000 new cars on the road.

The Total leak is a reminder that natural gas — in the wrong place — can do very real damage to the environment, even if it does so invisibly. That might sound surprising because natural gas has been hyped as the clean fossil fuel, a replacement for coal power that's better for the atmosphere. That and the vast new reserves of shale gas found in states like Montana and Pennsylvania have kept the price of natural gas low — the lowest it's been in over a decade in the U.S. — and led to something of a boom time for the industry, enabling utilities to replace aging, polluting coal plants. "We, it turns out, are the Saudi Arabia of natural gas," President Barack Obama said in a speech in January. "And developing it could power our cars and our homes and our factories in a cleaner and cheaper way."

The clean, green claim is more than just hype. Natural gas produces about half as much carbon dioxide as coal does when burned. But it's not quite that simple. Some amount of methane will always leak away during the production of natural gas — particularly during the process of drilling or transporting via pipelines. And that means more warming. If enough methane leaks, natural gas loses its clean reputation — and the billions of dollars of new natural-gas infrastructure now being built could end up making the climate worse, not better. "We have to make sure that the climate benefits are real and continuous," says Steven Hamburg, the Environmental Defense Fund's (EDF) chief scientist, who has been studying methane-leakage rates.

That's what makes a new study published in the April 9 Proceedings of the National Academy of Sciences (PNAS) so important — and so controversial. Researchers from Princeton University, Duke University, the Rochester Institute of Technology and EDF have distilled some of the existing data on methane leakage and calculated just how climate-friendly natural-gas electricity and natural-gas-powered vehicles are. And the answer is: it depends. On the whole, for both power plants and vehicles, natural gas beats conventional energy sources only if leakage rates are very low. The redline for power plants seems to be a leakage rate of 3.2%. As long as the share of methane that escapes remains below that level, natural gas beats coal. And since a 2009 estimate from the Environmental Protection Agency (EPA) pegs the average leakage rate at 2.4%, natural gas does seem to come out comfortably ahead — especially when you factor in the much lower levels of mercury and other traditional air pollutants emitted when power plants burn gas as compared with coal.

But if we replace gasoline cars with ones powered by natural gas in an effort to reduce oil consumption — as some like natural-gas tycoon T. Boone Pickens have urged — methane leakage would need to be kept below 1.6% to provide a meaningful climate benefit. For heavy-duty trucks run on diesel — a fuel that has a smaller carbon footprint than gasoline — methane leakage would have to be reduced by two-thirds below the EPA estimate of 2.4% to provide a climate benefit. "It's a much steeper hill to climb," says Hamburg.

There are, of course, many caveats in all this data. Even the EPA has admitted that its 2009 estimate of methane leakages is likely outdated and thus inaccurate, as the trade group America's Natural Gas Alliance pointed out in a response to the PNAS paper. But there's no guarantee that the actual methane-leakage rate is lower than the EPA estimate; it could be higher. In a controversial 2011 study, Cornell scientist Robert Howarth pegged the leakage rate at between 2.2% and 3.8%, while another study published this year in the Journal of Geophysical Research estimated that methane-leakage rates at a field in Colorado were closer to 4%, which would make natural gas worse than coal, at least over the short term. (While methane has a stronger warming effect than CO2, carbon dioxide lingers in the atmosphere far longer than methane.) "We can't say, and I don't think anyone can say, 'Here is the absolute truth about natural gas compared to other fuels,' because the emissions data is highly uncertain," says Ramon Alvarez, a senior scientist at EDF and a lead author on the PNAS study. "At this point, we just have to go with the best information we have."

That's why we need better information — and indeed, EDF is working with a number of industry partners to get a much more precise figure on just how much methane is escaping during the production of natural gas, especially unconventional shale gas. (That sets EDF apart from a number of other environmental groups — including the Sierra Club — that are waging political war on the shale-gas industry.) America may indeed be the Saudi Arabia of natural gas, and air-pollution regulations and other economic factors will almost certainly speed the shift from coal-fired power to natural-gas plants. But it would be a terrible mistake to make that transition without accounting for the risks to the climate — especially since reducing methane leaks is a lot easier than, say, taking the carbon out of coal. Just because methane is invisible doesn't mean it's harmless.

