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ABSTRACT 

This paper substantiates the anthropogenic origin of climate change, demonstrates the resulting 
consequences, and thereby establishes the need for a nuclear renaissance over the next thirty years.  
First, the mechanisms behind the natural cycles in global warming, specifically, cycles of precession 
and eccentricity in Earth’s orbit, as measured in ice cores, are compared to the mechanisms of 
anthropogenic warming, revealing the scientific basis for the observed correlation between carbon 
dioxide and temperature.  Second, the resulting climate change is exemplified by key results from 
experiments performed by the author in the Arctic and at the South Geographic Pole, and the author’s 
experience of Switzerland’s costliest natural catastrophe—the flash flood of 2005.  Third, although 
facing barriers such as research and development requirements, political will and public acceptance, 
the potential for nuclear power to triple to 1,000 GWe by 2050 would mitigate climate change by 
holding carbon dioxide concentration below 500 ppm, thereby challenging the younger nuclear 
generation to contribute to the most important issue facing humanity. 

1 INTRODUCTION 

In the 16th and 17th centuries, scientists, theologians, philosophers and mathematicians 
vigorously debated the role of the natural world, facing an epistemological and interdisciplinary 
challenge; today, in an era of climate change, we again debate the role of nature in a similar challenge 
as we face the Nuclear Renaissance.  The forces driving the renaissance of the 16th century such as 
urbanization, and escalating population, again drive change as humanity stands at a pivotal point in 
history where as we expand from 6 billion toward 9 billion over the next 30 years, and as our insatiable 
appetite for energy expands exponentially, we face an unprecedented and incontrovertible climate 
change.  What change can we expect?  Nobody knows.  Harbingers of floods, hurricanes, droughts, 
forest fires, heat waves, receding glaciers, melting ice caps and the inexorable rise in global 
temperatures exemplify the potential for a perilous future.  Both population growth and improved 
standards of living in developing countries will bolster energy demand, predicted to jump 50% higher 
by 2030 [1].  With fossil fuels providing 85% of our energy, the resulting concentration of CO2 (carbon 
dioxide) in the atmosphere has been steadily increasing, leading to global warming.  The satellite view 
of Earth at night in Figure 1 shows lights powered by coal burning electrical plants, illuminating the 
relationship between population, electric power consumption, and the associated carbon emissions. 

The possibility of CO2 induced climate change and its mitigation by nuclear power was first 
recognized by NASA in the 1980s [2].  Since then, global warming has been substantiated.  The 
International Panel on Climate Change (IPCC) climate models predict that the average global surface 
temperature will likely rise a further 1.1 to 6.4 °C (2.0 to 11.5 °F) during the 21st century [3].  This will 
cause further melting of the polar ice caps, raising the sea level, flooding many low-lying countries.  
Indeed, Earth’s atmosphere is warming and consequences might be devastating for the future 
generations.  Thus, the burning of fossil fuels must be reduced, but then what will provide our energy?  
We need boost conservation and turn to renewable energy sources such as solar and wind, but 
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because of their low output, we need to incorporate nuclear energy into the mix.  Underlying the 
predictions for climate change is the assertion that increasing the concentration of CO2 in the 
atmosphere will lead to increasing global temperatures.  To substantiate the anthropogenic origin of 
climate change, and the associated predictions for rising temperatures, we need to look at Earth’s 
atmosphere and how it has changed throughout history. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 1. Global distribution lights at night as seen in a satellite composite.  Source: NASA. 

2 IS CLIMATE CHANGE ANTHROPOGENIC? 

The Earth’s overall climate, and specifically the atmosphere, is warming and consequences are 
potentially devastating for future generations, so that’s why this will be the most important issue facing 
humanity for the next 50 years. To understand what’s going on now, we need to look back in time.  

 
2.1 Historical climate change and the Milankovitch cycles  

Climate change is neither new nor unusual.  Throughout Earth’s history, the climate has 
changed with variations in temperature and greenhouse gas concentrations.  What triggers these 
changes?  One clue is the cycles in Earth’s orbit, which brings Earth closer and farther from the Sun.  
Figure 2 shows variations in eccentricity over 100,00 and 400,000 year cycles; variations in earth’s tilt, 
following a 41,000 year cycle; and the precession of the equinoxes, following a 23,000 year cycle.  

 
 
 
 
 
 
 
 
 
 

 
 

 
 

Figure 2. Milankovitch cycles: a) Eccentricity; b) Tilt; c) Precession.  Positive CO2 feedback by an 
initial cooling, induced by Milankovitch cycles, is amplified by the decline in CO2 concentration. 
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2.2 Last million years, and the Correlation between Temperature and CO2 

To investigate the more detailed history of climate change in the last million years, we need to 
search for clues hidden under the ice in Antarctica.  The ice in Antarctica acts like a time machine: we 
can go down and look through the ice into the past because it traps ancient atmospheres.  Samples of 
the ice far under the surface, called ice cores, reveal the chemistry and composition of the atmosphere 
dating back thousands of years.  Analogous to tree rings, ice layers build up year after year as the 
snow on the surface compresses and descends forming into ice under the weight of fresh layers.  Ice 
layers reveal individual years with precision.   

In Figure 3 we see the temperatures and CO2 over the last million years, measured from the ice.  
Notice that the CO2 and temperature are well correlated, with a period of 100,000 years, resulting from 
a combination of the Milakovitch cycles.  The concentration of CO2 at the end of the last ice age, 
12,000 years ago, increased at the same time the temperature increased.  During the past 10,000 
years the earth has been in an interglacial period with a fairly stable climate, and comfortable surface 
temperatures.  It was not until 8,000 years ago when the climate had stabilized, that humans began to 
emerge from their caves to create civilizations.  CO2 has also been fairly constant over the last 10,000 
years up until the last 100 years. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 3. Temperature and CO2 correlation over the last 650,000 years, with temperature in red and 
CO2 in blue.  Sources: Prior to 400,000 years ago, EPICA (European Project for Ice Coring in 

Antarctica); after 400,000years ago, Petit [4]. 
 
2.3 Climate change since industrial revolution 

Prior to the industrial revolution the carbon cycle resulted in an equilibrium with 250 parts per 
million.  During the industrial revolution, when we began polluting the atmosphere, CO2 levels shot up, 
and, as shown in Figure 4, temperatures have also been steadily increasing ever since.  Whenever we 
burn fossil fuels for energy to produce electricity, we release CO2 back to the atmosphere, upsetting 
the natural equilibrium.  So, the more people there are on the earth and the more we consume energy 
from fossil fuels, the more CO2 we put into the atmosphere.  The IPCC  reported that in spite of 
regional variations, the “sustained rate of increase over the past century from the greenhouse gases is 
very likely unprecedented in at least the past 16,000 years. 
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Figure 4. Past 1,000 years of the Northern Hemisphere temperature deviation, in °C, relative to 1961-
1990 mean.  Darker shading indicates less uncertainty.                                                         

Overlapped black line indicates measured temperatures [3].   

 
2.4 Why are CO2 and Temperature correlated? 

Temperature and CO2 correlations have been measured on the billion year time scale, the 
million year time scale, and the 100 year time scale.  But why are CO2 and temperature correlated?  
Does CO2 cause the temperature increases?  To answer these questions, we need to consider the 
radiative equilibrium of the earth.  Light from the sun beams down to warm the land, water, and air. In 
turn, the warmed-up surfaces emit infrared light, which rises up toward the sky.  Gases in the Earth's 
atmosphere (namely CO2 and water vapor) capture the heat and act like a greenhouse, trapping the 
heat and prevent it from escaping into space.  This is called the Greenhouse Effect.  It keeps the 
ground, oceans, and air at hospitable, stable temperatures.  Without heat trapping, the earth's surface 
would freeze, so we need some greenhouse effect.  The problem is that pollution in the air traps more 
heat causing the “enhanced greenhouse effect” so the earth heats up too much causing global 
warming of the average equilibrium temperature. 

Figure 5 shows the spectral distribution of solar radiation arriving at the earth as visible light, 
and radiating as low-energy infrared radiation.  Notice the incoming light corresponds to a 
transmission band in the atmosphere, whereas the radiation leaving the earth is partially absorbed by 
water vapor and CO2.  You can see water vapor absorbs more of the outgoing energy than CO2, but 
the CO2 is nonetheless important because it absorbs in part of the spectrum where water does not.   
Furthermore, the amount of CO2 in the atmosphere can increase the amount of water vapor because a 
slight increase in CO2 will cause a slight heating, which in turn causes more evaporation, thus more 
water vapor and hence more absorption by water vapor and more heating of the atmosphere in a 
feedback loop. 

The light from the sun interacts differently with each different molecular species in the 
atmosphere, as shown in Figure 6.  Ultraviolet light, with high frequency and high energy, is absorbed 
by ozone, breaking a bond; otherwise the ultraviolet light would reach our skin and break up our DNA 
molecules.  Visible light waves, originating in the sun, travel through the atmosphere unimpeded, 
inducing vibrations in molecules, but the relatively rigid nitrogen and oxygen molecules do not absorb 
much energy.  Low frequency infrared light, emitted by the earth, can only induce rotations and low 
frequency vibrations in molecules, but the outgoing infrared radiation resonates with the floppy CO2 
molecule, heating the atmosphere.  Notice that relatively high frequency visible and ultraviolet light 
doesn’t induce vibration and heating of the CO2, nor do lower frequency microwaves.  Only the 
resonant frequency, which is the infrared light emitted by earth, interacts with the water vapor and 
CO2, producing the greenhouse effect.   
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Figure 5. Spectral distribution of the solar irradiance impinging on the top of the atmosphere is 
indicated by the blue curve of a blackbody emission at 6500K; and the radiation received at ground 
level, top panel, left.    Infrared radiation emitted by the earth at 310 K is shown by the red curve, top 

panel, right, and the radiation transmitted by the atmosphere indicating the absorption by water vapour 
and CO2.  The lower panels show the fraction of the radiation absorbed by water vapour and CO2. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 6. Molecules of the atmosphere and their absorption bands.  Note the rigid structures of O2 and 

N2 that allow the unimpeded transmission of visible light whereas the floppy structure of the CO2 
molecule facilitates absorption by the infrared radiation in the 10 micron band emitted by earth. 
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Thus, by adding more CO2 to the atmosphere, we introduce more absorbers, so we should 
expect to see an increase in temperature in temperature when we see an increase in CO2.  We do.  
On the scale of millions of years, we saw the expected correlation and on the scale of 100 years we 
see the correlation.  With 30% more CO2 in the atmosphere than we had 150 years ago, so the latest 
temperature increase should come as no surprise.   

3 CONSEQUENCES OF CLIMATE CHANGE 

3.1 Climate change at the Poles 

The poles are the most sensitive region to climate change.  Plants and animals may go extinct—
replaced by heat-tolerant species.  As an example, consider the plight of artic fox : As the earth heats 
up, the arctic fox’s territory succumbs to stronger foxes from the south.   

Climate change can seen at the poles, far from anthropogenic influences, as indicated by the 
CO2 record at the South Pole.  Stratospheric cooling results not only from CFCs, but also from reduced 
infrared radiation arriving in the upper atmosphere from the ground due to greenhouse gas absorption 
in the lower atmosphere.  In recent years temperatures as low -125°C have been measured (as shown 
in observations by the author at the poles such as in Figure 7).  The effects of global warming extend 
to the mesosphere over the South Pole where, at 80 km altitude, the Polar Mesospheric Clouds have 
been increasing in area in brightness over the last four decades, caused by lower temperatures, in 
turn caused by CO2-induced absorption in the lower atmosphere. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 7.  CO2  and temperature structure over the South Pole.  Sources: NOAA, Pan [5]. 
 

3.2 Extreme Weather 

Although we cannot ascribe individual extreme weather events to global warming, the statistics 
reveal a disturbing, yet expected, trend indicating that extreme weather events will increase in 
frequency and intensity.  Why would we expect global warming to correlate with an increase in 
extreme weather events?  To answer this, we need to consider the consequences of a warmer 
atmosphere with regards to its moisture content.  Specifically, the saturation vapour pressure 
increases rapidly with increasing temperature according to the Clausius-Clapeyron relation at 7%oC-1 
[6], although actual global increases in precipitation are expected in the range of 1-3%oC-1 [7].  Which 
means that as the temperature of the atmosphere increases, the amount of water vapour it can store 
increases rapidly.  Thus global warming accounted for half of the extra warmth that fuelled hurricanes 
in the tropical North Atlantic in 2005 [8] and we can expect future warming to increase hurricane 
activity. 
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Another example of climate change was seen in Switzerland’s costliest natural catastrophe—
the flash flood of 2005.  Two Billion dollars of damage resulted from disastrous flooding in central 
Switzerland, and, as observed by the author, brought chaos and devastation as floods washed away 
roads and railway tracks, cut power lines, contaminated water supplies, and several people drowned 
or were buried by mudslides.  By 2050, as many as two billion people will face water shortages and 30 
percent of the world´s species may be extinct [2,9].  Rising sea levels and associated flooding could 
result the in displacment of 300 million people [10], and we can expect more drought, more hurricanes 
and tornades, more extreme weather, and even the expansion of tropical diseases. 

4 POTENTIAL FOR NUCLEAR TO MITIGATE CLIMATE CHANGE 

Energy use represents some 80 per cent of the anthropogenic CO2 emissions.  Specifically, electricity 
and transportation dominate the emissions.  Nuclear has the potential to mitigate emissions from not 
only electricity production but from transportation as we move toward electric transportation. 

 
4.1 Carbon savings from nuclear today 

According to IAEA [11], as of the end of 2006, nuclear power provided 15% of the global 
electricity from 435 reactors operating in 31 countries, generating 396 GW(e), or 2,660 TWh per year 
(cf. coal 40%, oil 10%, natural gas 15%, and hydro and other 20%).  To compare the effects of our 
nuclear power to other sources in terms of their carbon footprint, or carbon impact, we consider the 
emissions per kilowatt-hour. 

Of the 24 billion metric tonnes (Gt) of CO2 emitted annually, electricity generation contributes 
40%, or nearly 10 billion tons, mainly from coal.   Nuclear avoids an additional 2.2 to 2.6 Gt CO2 per 
year [9] (saving the equivalent of 25% of the world’s electrical CO2 emission).  Every billion kWh of 
nuclear avoids one million tonnes of CO2 so the top three nuclear energy producing countries netted 
the greatest CO2 avoidance with the USA 780 billion kWh, France 430 billion kWh and Japan 281 
billion kWh [12]. 

A comparison of life cycle emissions for energy sources reveals their relative contribution to 
global warming.  As shown in Figure 8, the CO2 emissions per GWh of electrical energy produced, 
independent of the capacity factors, shows that substitution of fossil fuel sources by nuclear or 
renewable will decrease the carbon emission per unit energy produced.  All the studies by the IEA, 
IAEA, the University of Wisconsin, and the IPCC show that nuclear power’s life-cycle emissions in 
gram-equivalents of CO2 per kilowatt-hour is the same magnitude as renewables and two orders of 
magnitude less than traditional coal-fired plants (without carbon capture). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 8.  Life-cycle emissions for electricity production systems from three studies [13, 14, 15, 9].  
The low values from IPCC incorporate Carbon Capture and Storage technology. 
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Although nuclear power operation does not produce CO2, the CO2 emissions arise in the nuclear 
life-cycle.  For example, Vattenfall published a study for its Forsmark and Ringhals NPP nuclear 
stations in Sweden showing that over the entire lifecycle of Uranium mining, milling, enrichment, plant 
construction, operating, decommissioning and waste disposal, the CO2 emissions averaged  3.7g CO2 
eq/kWh of produced power [16].  This compares to their calculation of emissions from natural gas of 
400 g/kWh and from coal of 700 g/kWh.  As another example, a British Energy study of the life cycle 
CO2 emissions of its Torness 1250 MWe power station [17] nuclear power found that it emits 5.05 
g/kWh of CO2, versus typical emissions from a coal plant of 900 g/kWh and for combined-cycle gas 
turbine of 400 g/KWh.  The nuclear emissions are based on the low grade ore of 0.028% at the 
Olympic Dam facility; thus the carbon footprint of Torness represents an upper estimate of impacts 
from future plants. 
 
4.2 Future energy requirements 

Assuming the continuation of existing policies as in the premise of the IEA Reference Scenario, 
the global energy requirements would be 50% higher than now by 2030, with China and India 
accounting for 45% of the increase. Fossil fuels—oil, gas and especially coal—will continue to 
dominate the fuel mix.  The World Energy Outlook 2007 [1] report warned that the increase in demand 
for energy will be met primarily by coal, with China as the top energy user; consequently, energy-
related CO2 emissions could rise by 57%, from 27 Gt in 2005 to 42 Gt in 2030.  Even the "alternative 
policy scenario", which considers proposed energy and emissions cuts, CO2 levels are set to rise by 
25%.  In the "450 Stabilisation" case study CO2 stabilizes at 450 parts per million (ppm) by 
incorporating improved efficiency in industry, buildings and transport, switching to nuclear power and 
renewables, and carbon capture and storage, allowing global emissions peak in 2012 then fall sharply 
below 2005 levels by 2030.  But it added: "Exceptionally quick and vigorous policy action by all 
countries, and unprecedented technological advances, entailing substantial costs, would be needed to 
make this case a reality."  
 
4.3 Future CO2 emissions 

Assuming no new policies, energy related carbon emissions will increase by almost 60%, 
reaching 42 Gt per year in 2030 [1].  Based on these energy consumption projections, the reference 
scenario expects CO2 emissions jump from 27 Gt in 2005 to 42 Gt in 2030 – a jump of 57%.  In the 
IEA “450 Stabilisation Case”, where greenhouse gases are stabilized at 450 ppm, limiting global 
temperature increase to 2.4°C, CO2 emissions would peak in 2012 at 30 Gt.  Emissions reductions 
would result from improved fossil-fuel energy efficiency, deployment of CO2 capture and storage,  and 
“switching to nuclear power and renewables.”  The IPCC reports the expected changes in temperature 
and sea level for different levels of atmospheric CO2 concentrations, with estimates of temperature 
increases ranging from 2.0 to 6.1°C, and with sea levels up by 0.4 to 3.7 m, excluding any melting ice.  
CO2 emissions are expected to continue for several decades to come, with the best case scenario 
predicting increases until 2040 followed by a stabilization that will depend on factors like fuel use and 
efficiency.   
 
4.4 Potential carbon savings from nuclear power 

Greenhouse gas emissions from the energy sector could potentially be mitigated by several 
technological options such as shifting from coal to natural gas; carbon sequestration; renewables such 
and wind, tidal and wave energy, concentrating solar and photovoltaics, and nuclear power, 
particularly advanced nuclear with combined heat and power supply.  The Nuclear Energy Agency [18] 
investigated the role of nuclear power in mitigating climate change, finding that in variant I (continued 
nuclear growth), annual GHG emissions avoidance would reach 6.3 Gt in 2050 (one-third of the total 
GHG emissions from the energy sector).  Cumulative avoided GHG emissions to 2050 would be 
nearly 200 Gt in variant I, versus100 Gt in variant III (stagnation followed by revival) and 55 Gt in 
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variant II (nuclear phase-out), quantifying the potential for substantial mitigation of GHG by nuclear 
power, particularly with timely implementation. 

A study by MIT [19] analysed a scenario whereby nuclear power generation tripled to 1,000 
GWE by 2050 saving 2.8 Gt per year assuming nuclear displaces gas-powered plants and 6.3 Gt per 
year for the displacement of coal plants.  

The IPCC [9] identified that, among a variety of strategies available today, nuclear power as a 
“key mitigation technology,” and promotes nuclear power as a means to mitigate climate change: 
“given costs relative to other supply options, nuclear power can have an 18% share of the total 
electricity supply in 2030 at carbon prices up to 50 US$ per ton of CO2-equivalent” [3]. 
 
4.5 Future of nuclear power technology 

With 438 reactors operational worldwide, over the next 50 years we will have to bolster this on 
an unparalleled scale to transfer the world’s energy production to clean power, both in electricity and 
hydrogen power.  Hundreds of new reactors are planned or proposed including China, USA, Russia, 
Ukraine, and India, with the highest growth region being Asia, driven by their growth in demand for 
electricity. 

An increase in global nuclear capacity of 41% by 2030 would require an investment of $20.2 
trillion under the IEA alternative energy scenario [20].  Innovative financing will be required such as in 
the US where the Energy Policy Act of 2005 will offer subsidies for new reactors including insurance 
against regulatory delays, a tax credit of 1.8 US¢/kWh for the first 6000 MW of capacity for the first 
eight years, and loan guarantees to support energy technologies that “avoid, reduce or sequester air 
pollutants or anthropogenic emissions of greenhouse gases,” including renewables and nuclear. 

The advanced “Generation III+” reactors should be available by 2010, which will extend the 
Generation III concept with passive safety systems where shut down following a loss of coolant 
accident depends only on physical phenomena such as pressure changes, convection, gravity, or 
natural responses to high temperatures such as in a negative void reactivity coeffienent for stopping 
the reaction, versus the engineered safety components such as high-pressure valves and pumps.  
Examples of Generation III+ are the  Advanced CANDU ACR, the AP 1000 Economic Simplified 
Boiling Water Reactor (ESBWR) and The Evolutionary Power Reactor EPR which is the only 
Generation III+ reactor now under construction with projects in Finland and France.  The goals of the 
Generation IV systems are to improve nuclear safety, increase resistance to proliferation, minimize 
waste, and decrease the life cycle costs including licensing, construction and operation of the plants.  
Beyond Generation IV, we may see the development of nuclear fusion power, which has been 
demonstrated scientifically, but is not yet technically feasable.  

5 CONCLUSIONS 

The nuclear renaissance offers significant potential to combat climate change by contributing to 
greenhouse gas emissions reduction—providing power without recourse to petroleum based energy 
supplies.  Furthermore, with the spiralling gas and oil prices and the need for a stable energy supply, 
nuclear power will be economical; however with the long term investments required for new plants and 
grid infrastructure in capitalistic energy markets, governments must facilitate private investment.  
Nuclear power has the potential for applications such as heat, and hydrogen production, which could 
enhance nuclear power’s contribution to greenhouse gas mitigation.  Although facing barriers such as 
research and development requirements, political will and public acceptance, we have an opportunity 
and indeed a responsibility to future generations to propel humanity beyond the institutionalised 
rhetoric of the media to secure a technologically sustainable future.  What does this mean for the next 
generation?  We can continue on the present course where each year we dump 27 billion of tonnes of 
CO2 into the atmosphere from fossil fuels at an ever-increasing rate, or we can incorporate nuclear 
power to provide environmentally friendly power for the urgent requirements of global development. 



Proceedings of the International Youth Nuclear Congress 2008 
 
 
 
 

207.10 
 
 
 
 

REFERENCES 

[1] IEA, International Energy Agency, World Energy Outlook 2007, China and India Insights, 
2007. 

 
[2] Bird, John, The Upper Atmosphere: Threshold of Space, NASA, 1988. 
 
[3] IPCC, Climate Change 2007: The Physical Science Basis, Cambridge University Press, 2007. 
 
[4] Petit, J.R., et al,  Vostok Ice Core Data for 420,000 Years, World Data Center for 

Paleoclimatology, Data Contribution Series #2001-076, 2001. 
 
[5] Pan, W, and C. S. Gardner, Seasonal variations of the atmospheric temperature structure at 

South Pole,  J. Geophys. Res.,  108, 4564, 2003. 
 
[6] Trenberth, Kevin. E., Aiguo Dai, Roy M. Rasmussen, and David B. Parsons, The Changing 

Character of Precipitation, Bulletin of the AMS, 84, 9, p1205-1217, 2003. 
 
[7] Allan, R. P. and B. J. Soden, Large discrepancy between observed and simulated precipitation  

trends in the ascending and descending branches of the tropical circulation, Geophysical 
Research Letters, 34, L18705, 2007. 

 
[8] Trenberth, Kevin and Dennis Shea, Atlantic hurricanes and natural variability in 2005,”  

Geophysical Research Letters 33, 2006. 
 
[9] IPCC, Climate Change 2007: Mitigation, Cambridge University Press., 2007. 
 
[10] UNDP, United Nations Development Programme, Human Development Report 2007/2008. 
 
[11] IAEA, Energy, Electricity and Nuclear Power for the period up to 2030, 2007. 
 
[12] WNA, World Nuclear Association, Global Warming the Science, May 2007. 
 
[13]  Koch, Frans H., Hydropower-Internalized Costs and Externalized Benefits, IEA, 2000. 
 
[14] Spadaro J. V., Langlois L., Hamilton B., Greenhouse Gas Emissions of Electricity generation 

chains Assessing the Difference, IAEA Bulletin 42 2., 2000. 
 
[15] Meier, Paul J., Life-Cycle Assessment of Electricity Generation Systems and Applications for 

Climate Change Policy Analysis, University of Wisconsin-Madison, 2002. 
 
[16] Vattenfall, Certified EPD of Electricity from Forsmark Nuclear Power Plant, 2007. 
 
[17] AEA Technology, Carbon Footprint of the Nuclear Fuel Cycle, A Study for British Energy, 

2006. 
 
[18] Nuclear Energy Agency, Nuclear Power and Climate Change, 1999.  
 
[19] S. Ansolabehere et al., The Future of Nuclear Power: An Interdisciplinary MIT Study 

(Massachusetts Insititute of Technology, 2003 
 
[20] Energy Business Reports, Global Nuclear Power Outlook and Opportunities, 2007. 
 
 


