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ABSTRACT

EXPLAINING NUCLEAR ENERGY PURSUANCE: A COMPARISON OF THE
UNITED STATES, GERMANY, AND JAPAN

Lauren Emily McKee
Old Dominion University, 2014
Director: Dr. Steve Yetiv
Energy is critical to the functioning of the global economy and seriously impacts
global security as well. What factors influence the extent to which countries will pursue
nuclear energy in their overall mix of energy approaches? This dissertation explores this
critical question by analyzing the nuclear energy policies of the United States, Germany
and Japan. Rather than citizen opposition or proximity to nuclear disasters, it seems that a
country’s access to other resources through natural endowments or trading relationships

offers the best explanation for nuclear energy pursuance.
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CHAPTER 1

INTRODUCTION

It was in 1818 that Mary Shelley first published the tale of Dr. Frankenstein and
his monster in Frankenstein; or Prometheus Unbound, a novel which tells of man’s need
to use science for innovative creation and the ways in which those creations can be man’s
undoing. A controversial novel published in the midst of the 19™ century scientific
enlightenment, thoughts of Dr. Frankenstein’s monster would again come to mind in July
of 1945 when the United States conducted the first test-detonation of the nuclear-powered
atomic weapon that would later be used as a prototype for the bomb that was dropped on
Nagasaki, Japan, in August of the same year. It would not be until 1954, nine years later,
that nuclear power would be harnessed to create energy for a power grid at the former
Soviet Union’s Obinisk Nuclear Power Plant. Since then, nuclear energy has proven to be
a man-made power that theoretically has the potential to free humans from their
dependence on fossil fuels for clean energy yet has remained controversial for many
reasons.

To its favor, nuclear power is a sustainable energy source that cleanly produces
electricity without releasing carbon emissions into the atmosphere and can increase
energy security by reducing foreign dependence on other energy sources. Despite these
positive attributes, fear still persist that the costs of nuclear technology outweigh the
potential benefits. Past nuclear disasters have demonstrated the consequences of the
potential instability of nuclear energy production, such as the spread of radiation leakages

over large geographical distances and the contamination of water supplies. The storage of



nuclear waste is also a controversial issue as well as health-related side effects in
communities where nuclear reactors operate. The spread of nuclear technology to terrorist
groups or unstable states for use as weaponry is also of concern to the international
community. Pro-nuclear supporters claim that tougher safety regulations and increased
security measures can solve most of these problems associated with nuclear energy, and
any risk incurred is worth the independence from dirty and expensive fossil fuels that
nuclear energy could provide.

The arguments for and against nuclear energy are many and varied, and it would
be a difficult task to credit one side as being any more correct than the other. Rather than
pursue such a line of inquiry, this project will instead attempt to methodically and
objectively identify which wvariables seem to be most important in determining a
country’s nuclear energy policy. In other words, this project seeks to offer an explanatory
theory for contemporary decisions about pursuing or not pursuing nuclear energy in the
United States (US), Germany and Japan. The impetus for this project began with the
March 2011 nuclear incident at the Fukushima Daiichi nuclear plant and the varying
responses different countries around the world had to this occurrence. While all
expressed concern for the victims of what came to be known as the “triple disaster”
related to the Tohoku Earthquake, the resulting tsunami, and the nuclear disaster, what I
found most interesting was the way this event caused countries to react to nuclear
technology within their own borders. The US, for example, continued its pursuance of
nuclear energy and, in early 2012, the Nuclear Regulatory Commission (NRC) even
approved the first new reactor construction project in early since 1978. In the months

following March 2011, Germany gradually revealed an energy plan that would include



completely abandoning nuclear energy by the year 2022 and a renewed focus on
renewable energy alternatives based on wind and photovoltaic (solar) sources. Japan, a
country still dealing with forced evacuations of thousands of people from Fukushima
Prefecture and attempts at radioactivity contamination and reactor decommission, chose
to close all reactors in operation over the course of 2011 and 2012 for safety reevaluation;
however, the current energy plan for Japan’s future includes continued reliance of nuclear
energy.

And so the puzzle of post-Fukushima nuclear energy policy had begun to unfold.
Why would German Chancellor Angela Merkel choose to abandon nuclear energy when
she and her majority Christian Democratic Party (CDU) had run (and won) in 2009 on a
pro-nuclear platform, even voting to extend the lives of existing reactors another two
decades? The majority Democratic Party of Japan and 2011 Prime Minister Naoto Kan
similarly vowed that Japan would move away from nuclear energy, but a 2012 landslide
victory for the Liberal Democratic Party (LDP) reversed that course and current Prime
Minister Shinzo Abe assures citizens that nuclear energy is necessary for economic
growth. As a counter-balance to these reactions, the US chose to increase its reliance on
nuclear energy through the construction of new nuclear reactors. It was because of these
varying reactions to Fukushima that these three countries were chosen as particularly
suitable cases to study, but also because these three countries are so similar in many
regards: all economically developed, wealthy, democratic, “Western” countries. By
controlling for these similar variables, this project will attempt to explain the differences
in their current nuclear energy policies by testing various hypotheses in each case to

determine their impact on nuclear energy pursuance.



The first hypothesis that will be tested is that countries where public opinion is
more favorable toward nuclear energy are more likely to pursue nuclear energy.
Conversely, countries where public opinion in opposition to nuclear energy is higher will
be less likely to pursue nuclear energy. Public opinion will be measured by using polling
data collected within each country that asks variations of questions related to approval of
nuclear energy. In a perfect world, this polling data would be collected by the same
independent source in each country at the same intervals of time over a number of years
by asking a similar sampling of respondents the same question. Unfortunately, this type
of data does not exist. Even so, reliable opinion polling information is nonetheless
available in each country, and that information is what will be used here. The idea behind
including public opinion as an independent variable is that, especially in strong
democracies represented by these three case studies, society possesses some agency in
influencing government decisions. Opinion polling alone may not reflect this, so a
qualitative analysis of actions related to shifts in public opinion, specifically, recent
voting patterns and protest activity, are also included as a supplement to this variable.

The second set of hypotheses to be tested deal with nuclear accidents, specifically,
Three Mile Island (1979), Chernobyl (1986), and Fukushima (2011). This section will
partially incorporate data from opinion polls conducted over time to explore whether past
nuclear disasters have had any correlating impact on approval for nuclear energy. The
hypothesis is simply that nuclear disasters, regardless of where they happen, negatively
affect decisions to pursue nuclear energy. Each disaster is examined in each case study by
examining levels of nuclear energy output, reactors approved over time to look for

decreases of each following Three Mile Island, Chernobyl and Fukushima. I additionally



discuss any changes to nuclear energy policy in the US, Germany and Japan following
these disasters.

The final hypotheses focus on domestic resources and international and regional
energy trading relationships. The hypothesis is that the greater a country’s endowment of
natural resources (oil, coal and natural gas) the less likely it will be to pursue nuclear
energy while countries that lack natural resource endowments will be more likely to
pursue nuclear energy. Additionally, countries that have reliable and affordable trading
options for energy resources are less likely to pursue nuclear energy while countries that
lack reliable and affordable energy trading options are more likely to pursue nuclear
energy. Here, “reliable” trading options are defined broadly as trading partners that
possess stable supplies of energy resources and are likely to continue exporting this
energy resource into the foreseeable future. “Affordable” is defined as a price that is
comparable to prices other countries are paying for the same energy source without
adding on additional expenses for lengthy transport or to construct additional
infrastructure to receive imports. This variable attempts to capture countries’ likelihood
to pursue nuclear energy in light of other possible energy options that may be available to
them either because they have access to domestic resources or because they can easily
and cheaply obtain them from other sources. This hypothesis will be tested by first
looking at what other energy sources make up electrical energy generation, where those
energy sources come from, and then qualitatively analyzing both the future availability of
those resources and the current and projected future prices of those sources. For
example, if a country has an abundant source of domestic natural gas, oil or coal, it will

be more likely to use those sources rather than choose nuclear energy. Or, if a country has



a friendly trading relationship with other countries that possess these natural resources
and this trading relationship allows the country to buy them at reasonable prices, then that
country will also be less likely to pursue nuclear energy.

By examining these variables in the US, Germany and Japan, this project will
make three important contributions to the existing body of knowledge. First, it will
update the existing literature on nuclear energy policy since the Fukushima disaster of
2011. This course of questioning is not necessarily new, as will be demonstrated in the
following section that contains a literature review. It is, however, one of the first studies
to take up the topic of the future viability of nuclear energy since Fukushima. Secondly,
this is also one of the only studies to include an Asian country as a case study together
with the US and a European country. Past studies have been much more likely to
compare the US and Sweden, or the US and Germany, or to include France in a similar
constellation of cases. Any current or future project would be remiss to not include Japan
as 1t presents an opportunity to study the direct impact of a nuclear disaster on resolve to
pursue nuclear energy. Since Japan is normally classified as a Western country in terms
of both democracy and economic development, it possesses the necessary control
variables to methodologically justify inclusion in this study. Lastly, this project’s overall
goal is both explain current nuclear energy pursuance as well as offer future predictions
as to the future viability of nuclear energy as a power source.

The format of this project is as follows: the second chapter will offer a look at the
existing literature on nuclear energy beginning around the time of its first use as an
atomic weapon in World War Il and subsequent development around the world as a

civilian energy source. This familiarizes the reader with a general history of nuclear



development, the conclusions of existing comparative studies, and illustrates what this
particular project has to offer within this body of work. The second, third and fourth
chapters are case studies on nuclear energy in the United States, Germany and Japan,
respectively. Each case study follows roughly the same format of first offering a more
detailed history of nuclear energy development in each country, followed by sections that
engage the issue of public opinion, nuclear disasters, and access to other resources. Each
individual case study finishes with conclusions drawn from that particular case study.
The sixth chapter offers an integrative analysis that examines the three case studies taken
together and draws broader conclusions about nuclear pursuance in the three cases and
how those conclusions can be adapted to apply to other democratic, economically
developed countries. The final, concluding chapters first develops an energy outlook for
the United States, Germany and Japan. Lastly, the primary conclusions of the study are
“tested” in three countries (Russia, China and Ukraine) that do not possess the control
variables of democracy and economic development to determine the conclusions’

applicability beyond the democratic, developed world.



CHAPTER 2

LITERATURE REVIEW

This literature review will first offer a general overview of the very early
development of nuclear energy and the debate surrounding it since the 1940s. For
clarity’s sake, the academic literature on the subject of nuclear energy is then divided into
three phases, the first from the 1950s until the 1986 nuclear disaster at Chernobyl; the
second from Chernobyl until the 2011 disaster at Fukushima; and the third from
Fukushima looking forward. Finally, this literature review will focus on comparative
literature that has been produced thus far, dating from 1977 to the present.

Background Literature

Nuclear fission refers to the process in which an atom divides into smaller parts,
thereby releasing a very large amount of energy. This manner of “splitting” is
descriptively fitting, considering nuclear technology has been a mixed blessing since its
first public use on the 6" of August, 1945. Nuclear technology has the potential to be
both constructive and destructive, and the difference between the peaceful and harmful
natures of the split atom has more to do with politics than with physics. It seems an
almost cruel irony that an energy source once deemed “too cheap to meter”' also
possesses the potential to be the most powerful and destructive weapon that humans have
ever created. While the bombing of Hiroshima and Nagasaki showed the world the dark
side of nuclear technology, nuclear energy supporters worked diligently in the decades

that followed to demonstrate that nuclear technology could be used for good, too. This

" Quote credited to Lewis Strauss in a speech to the US Atomic Energy Commission, 1954,



legacy of duality has followed nuclear energy throughout the decades, beginning truly in
the 1950s and continuing even today.

The 1950s and 1960s were known as “The Atomic Age,” or a time when
optimism for nuclear energy was at an all-time high. James Mahaffey notes that, in
retrospect at least, “the post-World War II years were wildly optimistic and forward-
looking, and it was an optimum time to explore new ideas for energy production™. In
1953, American President Dwight D. Eisenhower delivered his “Atoms for Peace”
address, assuring audiences that his country wanted to be “constructive, not destructive.”
Lewis Strauss, of the infamous “too cheap to meter,” claim, went on to say in the same
1954 speech to the Atomic Energy Commission that people were entering an age in
which their children

...will know of great famines in the world only as matters of history; will

travel effortlessly over the seas and under them and through the air with a

minimum of danger and at great speeds, and will experience a lifespan

far longer than ours, as disease yields and man comes to understand

what causes him to age. This is the forecast of an age of peace.’

It would be difficult to find a speech that better illustrates the optimism of many
governments in the world during the 1950s, though many people still had to be convinced
that nuclear power should not necessarily be associated with mushroom clouds, craters,
and vaporization.

The majority of the nuclear-focused scholarly literature that accompanied the

years of the 1950s and 1960s can be grouped into two main subject areas: 1) debates on

? James Mahaffey, Atomic Awakenings: A New Look at the History and Future of Nuclear Power (New
York: Pegasus Books, 2009), XV.
3 Mahaffey, Atomic Awakenings, XVI.
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the decision to use atomic bombs against Japan and nuclear weaponry in general®, and 2)
speculation as to the future of nuclear technology as a power source.” Perhaps the most
well-known of the works on nuclear proliferation is Kissinger’s Nuclear Weapons and
Foreign Policy (1957, 1* ed.) in which he argues that the limited use of nuclear weapons
need not necessarily escalate into a situation of mutually assured destruction. It was also
during this atomic age that we begin to see the first signs of states’ failure to separate
nuclear weapons from nuclear energy in the discourse about nuclear energy. The titles of
the books published during the 1950s and 1960s alone allude to the multiple dimensions
of the nuclear debate at the time; for example, G. Wendt’s 1956 book titled Nuclear
Energy and Its Uses in Peace can be contrasted with John Bowle’s 1959 work Adapt or
Perish: The Dilemma of Nuclear Politics.

Despite the reassurances coming from the Atoms for Peace project, even
combined with the air of excitement and optimism coming from the nuclear science
community, there were still those who were skeptical of the potential to turn such a
dangerous technology into a peaceful means of energy generation without incurring some
grave cost, whether political or physical. Bertrand Russell, British philosopher and
winner of the 1950 Nobel Prize for literature, was one such prominent anti-nuclear
activist. Together with Germany physicist Albert Einstein, the very scientist who had
contributed to the creation of the atomic bomb in the 1940s, the two released the Russell-

Einstein Manifesto in 1955 that called for governments in both the East and the West to

* See: Shogo Nagaoka, Hiroshima Under Atomic Bomb Attack, 1951; Abraham Meyer, Changing Japanese
Attitudes Toward Atomic Weapons (1954); Henry Kissinger, Nuclear Weapons and Foreign Policy (1956);
Burr W. Lyson, Atomic Energy in War and Peace (1951); John Bowle, Adapt or Perish: The Dilemma of
Nuclear Politics, (1959); Stephen King-Hall, Defense in the Nuclear Age (1959); Pierre-Marie Gallois, The
Balance of Terror: Strategy of the Nuclear Age (1961).

* See: G. Wendt, Nuclear Energy and Its Uses in Peace (1956); Donald James Hughes, On Nuclear
Energy: Its Potential for Peacetime Uses (1957); Wemer Heisenberg, Philosophical Problems of Nuclear
Science (1952); Dewey Larson, The Case Against the Nuclear Atom (1956).



11

come to some agreement abolishing the possession and use of nuclear weapons.
“Remember your humanity, and forget the rest,” they say, lest we should all choose death

»® The Russell-Einstein Manifesto illustrates

because “...we cannot forget our quarrels.
the fact that a suspicion of nuclear energy, at the very least, and an out-right rejection of
nuclear technology in some instances was occurring in both Europe and the U.S. around
the same time. It is Einstein who is often quotes as saying that he knew not with what
weapons World War III would be fought, but he suspected World War IV would be
fought with sticks and stones, an observation that clearly demonstrates his pessimism for
the peaceful use of atomic technology. This duality surrounding the nuclear debate would
continue into the 1970s and 1980s, but the events of those decades would introduce a new
sense of urgency for testing the viability of energy alternatives, including nuclear energy.
During the 1970s, multiple events coalesced that drastically increased the market
price of oil. From 1947-1967, the price of a barrel of oil in United States dollars has risen
less than 2 percent. In the 1970s, however, as the U.S. and then Great Britain began
floating their currencies and their values depreciated, the Organization of Petroleum
Exporting Countries (OPEC) began pricing a barrel of oil against gold. In the years after
this “oil shock,” OPEC was slow to readjust their prices to reflect the depreciation of
currencies around the world. To further complicate matters, in 1973, the Organization of
Arab Petroleum Exporting Countries instituted an embargo against Western Israeli
supporters that would last until March of 1974. In 1979, political upheavals lowered

Iranian production of oil and the resulting increases in the price of oil were felt all around

the world as gasoline was rationed, national speed limits were instituted. In Germany, for

® Sandra lonno Butcher, “The Origins of the Russell-Einstein Manifesto,” Pugwash History Series, (2005):
1, accessed June 10, 2011, http://www.pugwash.org/about/manifesto.htm.
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example, driving, flying or boating were pastimes all outlawed on Sunday. Japan also
sought to decrease its oil consumption, but benefitted from the oil crisis as well through
increased export of smaller, more fuel efficient vehicles. In the US, domestic production
and exploration were increased. Perhaps most importantly, the need to find alternative
forms of energy was finally real and present.

Naturally following these events, there was much scholarship in the 1970s and
1980s that focused on nuclear energy policy. Though much scholarship had been
produced in the past decades either espousing the virtues or vilifying the nature of nuclear
energy, the first wave of true literature on the politics of nuclear energy and the creation
of nuclear energy policy begins at the end of the 1970s and reflects the need policy-
makers felt for alternative energy exploration after the oil crises of the past decade’. It
was also during this time that we begin to see a move in the scholarship to separate the
issues of nuclear weapons and nuclear energy, and researchers began to focus on the
safety and economic viability of nuclear energy as an alternative. Following the 1979
nuclear incident at Three Mile Island, the marketplace was flooded with books on nuclear
power and alternative energy sources. Many were written very quickly to satisfy the
public thirst for information on radiation, wastes, nuclear hazards transportation, and

other related topics.8

7 See: David M. Elliott, Pat Coyne, Mike George, The Politics of Nuclear Power (1978); Duncan Lyall
Bum, Nuclear Power and the Energy Crisis (1978); Kristen S. Shrader-Frechette, Nuclear Power and
Public Policy (1980); James Everett Katz, Nuclear Power in Developing Countries: An Analysis of
Decision-Making (1982); Stanley M. Nealey, Public Opinion and Nuclear Energy (1983); Eds. William R.
Freudenberg and Eugene A. Rosa, Public Reactions to Nuclear Power: Are There Critical Masses? (1984)
Walter A. Rosenbaum, Energy Politics and Public Policy (1987).

¥ See Jerry W. Mansfield, The Nuclear Power Debate: A Guide to the Literature (1984) for a full
bibliography.



13

Mansfield claims in his guide to the literature on nuclear energy that in the years
leading up to 1984, more books were written against nuclear energy than in support of it
Multiple factors could explain this divergence in the literature. One could speculate that
those who are against a movement are frequently more vocal and that nuclear activists
had to shout twice as loudly to have their point heard. It could also have been that there
was more of a demand in the market for anti-nuclear research, or that the books published
against nuclear energy were well-financed by highly visibly anti-nuclear groups. Or, it
could be that the proliferation of books supporting the anti-nuclear movement was simply
reflective of the general sentiment of the public at the time. In 1986, this debate would
become further complicated by the explosion of reactor number four at the Chernobyl
plant in current-day Ukraine. Besides fueling the on-going sentiment that the generation
of nuclear energy was unsafe, neighboring European countries and environmentalist
groups were concemed with the spread of radiation from Chernobyl that, by some
estimates, reached Helsinki to the north and Munich to the east.'

After 1986, much of the scholarship that was produced in the second wave was
published in English and focused on what effects the nuclear disaster at Chernobyl would
have on the future of energy policy. Many works attempted to measure public opinion
post-Chernobyl, mainly in Western Europe where the nuclear debate was the strongest

and most diverse. ' There was also a strong push to study nuclear technology in the light

® Jerry Mansfield, The Nuclear Power Debate: A Guide to the Literature, (New York: Garland, 1984), 2.

' Jim Smith and Nicholas A. Beresford, Chernobyl: Catastrophe and Consequences, (Chichester: Springer
Books, 2005), 3.

"' See: Peter Gould, Fire in the Rain: The Democratic Consequences of Chernobyl (1990); James M.
Jasper, Nuclear Politics: Energy and the State in the United States, France, and Sweden (1990); Detlaf
Jahn, “Nuclear Power, Energy Policy, and New Politics in Sweden and Germany™ (1992). Christian
Joppke, Mobilizing Against Nuclear Energy: A Comparison of the US and Germany (1992);

Koichi Hasegawa, “A Comparative Study of Social Movements in the Post-Nuclear Era in Japan and the
United States” (1995); Peter Hodgson, Nuclear Power, Energy and the Environment (1999).
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of weapons acquisition during this time, and understandably so: both China and India had
already tested nuclear weapons and there were rumors that Pakistan would soon follow
suit.'* This wave of scholarship also coincided with the beginnings of the environmental
movement, and the narrative of “risk” vs. “benefits” begins to also appear as a theme in
the literature.”> As nuclear energy became an attractive possibility to rapidly developing
countries such as China and India, by the turn of the 21% century, studies were being
published that examined the nuclear energy programs of developing countries as well as
Western ones.'*
Comparative Literature

The body of true comparative literature on nuclear energy spans a gamut of topics
though is mainly limited in geographical scope to Western Europe and the United States.
Leon Lindberg is the researcher most often credited with composing the ground-breaking
comparative work on the topic of nuclear energy policy The Energy Syndrome:
Comparing National Responses to the Energy Crisis (1977), a work that examines the
construction of the energy policies of 7 countries'> through a collection of country-
specific essays'®. In the introduction to this work, Lindberg identifies three characteristics

common to all of the case studies in the book: 1) continued increases in energy

'2 See: John Lewis and Litai Xue, China Builds the Bomb (1991); Robert G. Sutter, Chinese Nuclear
Weapons and American Interests: Conflicting Policy Choices (1983); Geogre H. Quester and the Strategic
Studies Institute, Nuclear Pakistan and Nuclear India: Stable Deterrent or Proliferation Challenge?
(1992); Praful Bidwai and Achin Vinaik, New Nukes: India, Pakistan and Global Nuclear Disarmament
(2000).

' See: Joseph V. Rees, Hostages of Each Other: The Transformation of Nuclear Safety Since Three Mile
Island (1994); Gwyneth Cravens, Power to Save the World: The Truth About Nuclear Energy (2007).

"4 See: M.R. Srinivasan, From Fission to Fusion: The Story of India’s Atomic Energy Program (2003);
Jonothan Benjamin-Alvarado, Power to the People: Energy and the Cuban Nuclear Program(2000); Yi-
Chong Xu, The Politics of Nuclear Energy in China (2010); Daniel Marcos Bonotto, The Pocos de Caldas
Hot Spot: A Big Blast for Nuclear Energy in Brazil (2010).

' Britain, Canada, France, Hungary, India, Sweden and the United States.

' Leon Lindberg, The Energy Syndrome: Comparing National Responses to the Energy Crisis, (University
of Michigan: Lexington Books, 1977).
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consumption 2) public policies that focus almost exclusively on the supply side and 3)
institutional and structural obstacles to the adoption of alternative policies, all of which
make up what Linberg refers to as the Energy Syndrome, a phenomenon which can
explain a lack of policy reform. Ultimately, Lindberg suggests that, as the boundaries of
energy policy continue to expand, fundamental reforms must be undertaken to if these
energy policy lags and institutional rigidities are to be overcome.

Seven years after the publication of The Energy Syndrome, in 1984, Michael T.
Hatch notes that the characteristics identified by Lindberg still represent an accurate
assessment of present energy policy and that Lindberg’s greatest contribution was a
recognition that the creation of energy policy was only going to become more complex.
Hatch’s work Politics and Nuclear Power: Energy Policy in Western Europe details the
specific responses of West Germany, France, and the Netherlands to this growing
complexity of the energy issue'’. While the central question of his work is what pushed
nuclear energy to the top of the political agenda in his chosen cases, his analysis
examines the overall evolution of energy policy over time in an attempt to identify clear
patterns of cause and effect often muddled by the complexities of energy policy creation.
Hatch’s research concludes that it was not by chance that anti-nuclear forces became a
politicized national movement in the 1970s. While opposition had existed before, it was
not until this decade that the movement became cohesive and comprehensive and pushed
a rational-analytic strategy of the articulation of energy-related concerns into the national
agenda. However, Hatch disagrees with Lindberg’s assessment that this politicization of

energy concerns would result in a political stale-mate; to the contrary, the opposite is

17 Michael T. Hatch, Politics and Nuclear Power: Energy Policy in Western Europe, (Lexington, KY:
University Press of Kentucky: 1984).
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illustrated by the varying degrees of success enjoyed by governments in the execution of
their overall energy policies'®. Hatch concludes that, while an analysis of overall
decision-making strategies is useful to understating how nuclear energy in particular was
pushed to the top of the political agenda, it is less useful in accounting for the different
political outcomes in each country.

James M. Jasper takes up this theme of policy divergence in his 1990 comparative
study Nuclear Politics: Energy and the State in the United States, France and Sweden,
which examines reasons why three countries that illustrated similar enthusiasm for
nuclear energy ultimately diverged in their commitment to nuclear energy'®. Jasper takes
a state-driven approach to his analysis, largely because “Political conflicts within the
state are crucial to an explanation of French, Swedish and American commitments to
nuclear energy” (6). Even though decisions made outside the state did matter to some
extent, these decisions were shaped by public policies so that the explanation for the
decision ultimately leads back to the state. In regard to the anti-nuclear movement, while
Hatch states that it politicized the nuclear issue and therefore thrust it onto the political
agenda, Jasper claims that the pro-nuclear movement had far more access to political
structures such as government agencies and politicians than did the anti-nuclear
movement and, as a result, anti-nuclear movements had little effect of nuclear energy
policies in any country, therefore making it is impossible to explain the policy divergence
by means of the anti-nuclear movement®’. This lack of efficacy on the part of the anti-

nuclear movement supports Jasper’s structural state-centered bureaucratic approach,

'® Hatch, Politics and Nuclear Power, 191.

' James M. Jasper, Nuclear Politics: Energy and the State in the United States, France and Sweden,
(Princeton, NJ: Princeton University Press, 1990).

 jasper, Nuclear Politics, 8.
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though it leaves little room for consideration of the role of individuals such as elected
officials or scientific elites. In the end, Jasper would acknowledge this shortcoming and
others of a purely structural state-centered approach when studying policy creation. His
overall conclusion as to the divergence of American, French and Swedish nuclear energy
policy lies in the rigidity of policy-making structures. Reminiscent of Linberg’s
conclusions about nuclear politics and political stalemates, Jasper claims that as the
flexibility of policy-makers in all three countries has shrunk in the past ten years, so has
the potential for revival or reform of nuclear energy policy.

The scholarship in the 1980s and 1990s focused on the role of the state in
determining energy policies, though scholars disagreed to what extent the state is
autonomous from traditional, non-bureaucratic influences. Regardless of to what extent a
researcher finds it theoretically necessary to follow the lead of scholars such as Theda
Skocpol and “bring the state back in” this theme in the literature suggests the general
politicization of the production of energy. One influence that reinforces this notion began
appearing in the 1980s and 1990s was the presence of Green parties across Europe. The
first of these ecological and alternative political groups technically emerged in Britain in
1973, but most European Green parties were not created until a decade or more later. It
was not until the early 1980s that the Green Parties of Europe would make significant
strides at integration into political structures, especially in Germany where the Green
party Die Griinen attracted nearly a million votes in the Parliamentarian election and won
a significant number of seats for the first time.

German scholar Detlaf Jahn examines the influence of the Green Parties in

Germany and Sweden, the social movements from which the party grew, as well as the
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popular claim at the time that nations such as Germany and Sweden had reached the
limits of their industrialized growth.21 Jahn claims that these two factors, the increasing
popularity of Green parties and the peak of growth, are interrelated and explain the
politicization of energy production, thought the extent to which this production is
politicized varies among countries. By comparing nuclear energy policy on the one hand
and attitudes to and movements against nuclear energy on the other in Germany and
Sweden, Jahn arrives at the conclusion that, in Germany, production is much more
exposed to politicization than is Sweden and therefore stands a greater chance for new
politics to form. Whereas Jasper claimed that Sweden’s bureaucratic flexibility left room
for potential nuclear policy reform in Sweden, Jahn suggests that Sweden’s lack of
politicization implied a decreased chance to institutionalize new energy politics.
Koopmans and Duyvendak would return to this theme of politicization in 2005% to
examine the construction of the nuclear “problem” in Germany, France, the Netherlands,
and Switzerland after the nuclear disaster at Chernobyl. In an attempt to explain the
countries’ differing reactions to Chernobyl, the authors conclude that similar conditions
and events (like Chernobyl) do not necessarily lead to consensus reactions: to the
contrary, Chernobyl led to widely divergent interpretations and levels of antinuclear
mobilization in their case countries, exhibited by varying levels of success at slowing
down or blocking the expansion of nuclear energy. They ultimately conclude that a
combination of the political opportunity and framing perspectives is most fruitful in

making sense of the differential careers of the nuclear energy conflict in Western Europe.

2! Detlaf Jahn, “Nuclear Power, Energy Policy, and New Politics in Sweden and Germany,” Environmental
Politics, 1:3 (1992).

*? Ruud Koopmans and Jan Willem Duyvendak, “The Political Construction of the Nuclear Energy Issue
and its Impact on the Mobilization of Antinuclear Movements in Western Europe.” Social Problems, 42:2
(1995).
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While Jahn analyzes environmental social movements as a cause of the
politicization of energy production, other branches of nuclear energy research examine
these types of movements, particularly that of the anti-nuclear sentiment, as an effect of
nuclear politicization. One of the first works on the antinuclear movements in France and
West Germany, Dorothy Nelkin and Michael Pollok’s The Atom Besieged:
Exparliamentary Dissident in France and Germany®, offers a comparative analysis of
the nuclear opposition in both countries in the 1970s. Perhaps most interesting is the
authors’ discussion of their belief that fear is primarily responsible for fueling the nuclear
opposition, a sentiment which, in their opinion, is fundamentally altering societal make-
up but has little effect on nuclear-related decisions which are made by the government
and the nuclear industry. The authors conclude that these broad-based and widespread
movements shared many structural similarities but ultimately differed in their ability to
influence the decision to pursue nuclear power. In Germany, the protest movement
accomplished a (temporary) moratorium on nuclear development by raising questions
about the constitutionality of nuclear technology. In France, however, where protest is
dismissed an insignificant feature of political culture, ignorance, or demonstrative of
popular resistance to change, there were no similar consequences.24

As demonstrated, the majority of the comparative research on nuclear energy
throughout the 1970s and 1980s focused primarily on Western Europe, particularly

Germany, Sweden, and France. Perhaps similar political structures, histories, or political

cultures explain this comparative limitation. By the 1990s, however, comparativists

3 Dorothy Nelkin and Michael Pollok, The Atom Besieged: Exparliamentary Dissent in France and
Germany, (Cambridge, MA: MIT Press, 1981).
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began widening their lens to capture a wider view of the nuclear debate beyond just that
of Europe. The first of these comparisons to include the United States, “Political
Opportunity Structures and Political Protests: Anti-Nuclear Movements in Four
Democracies” (Kitschelt, 1986) compares the antinuclear movements of the United
States, Sweden, France and West Germany, though the focus is not necessarily on the
impact of the antinuclear movements themselves® . Rather, Kitschelt uses the antinuclear
movements in each of these countries to arrive at a theoretical generalized understanding
of the factors that determine the dynamics of social movements. Echoing the findings of
previous researchers, Kitschelt found that in societies where state capacities to implement
policies were weak yet the system of inputs from society were strong, such as West
Germany and the United States, the antinuclear movement had at least a chance to effect
some change on nuclear development. Where state capacities were stronger, such as
Sweden and France, the decision making process was shielded from the influence from
the antinuclear movement, while Sweden best exemplified the type of society in which a
system of inputs and outputs allowed for most policy innovation. These conclusions
about the efficacy of the German antinuclear movement and the flexibility of Swedish
nuclear policy-making were not necessarily new at the time, though the addition of the
United States to the comparative equation was.

In 1990, Dieter Rucht responded to Kitschelt’s model of political opportunity
structures, claiming that it was too simplistic to adequately explain the diversity of

oppositional movement actors, strategies and action repertoires.’® In 1992, Christian

2 Herbert Kitschelt, “Political Opportunity Structures and Political Protests: Anti-Nuclear Movements in
Four Democracies,” British Journal of Political Science, 16 (1986).
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Joppke would again take up this debate in his work Mobilizing Against Nuclear Energy:
A Comparison of the US and Germany”’. Similar to the work by Rucht and Kitschelt, his
topic harkens back to previous work that attempted to assess the role of the state in
energy policy decision making. Joppke uses the antinuclear movements as a medium to
studying social movements and ultimately develops a political process perspective that
focuses on the interrelationship between the state and social movements, thus bringing
the state back into the study of process, but also incorporates a state-and-society approach
that would later be popularized by Joel Migdal. Joppke’s model takes into account a
variety of forces, including different state structures, political cultures, and movement
organizations. Whereas including the United States in comparisons previously presented
a theoretical hurdle, researchers such as Joppke used its inclusion as a way to strengthen
theoretical models with their application to countries with different structures, cultures,
and organizations. Though the intent of these types of studies was a contribution to the
theoretical study of social movements, they also contributed to a better understanding of
the politics of nuclear energy as well.

The first study to turn its focus to the nuclear politics of non-Western countries
was that of Koichi Hasegawa in his 1995 article “A Comparative Study of Social
Movements in the Post-Nuclear Era in Japan and the United States.”*® In contrast with
skepticism from the US and other Western countries regarding nuclear energy from the
1970s-2000s, East Asian countries such as China, South Korea and Japan all shared pro-

nuclear energy policies. Hasegawa claims this is because of the relative strength of the
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antinuclear movements of countries like the US and Germany compared to Asian
countries such as Japan. Using qualitative data studying the antinuclear movements in the
US and Japan, Hasegawa studies 1) political opportunity structures 2) resources, actors,
and major support base 3) framing based on cultural attitudes in both countries.””> He
concludes that a relatively open and decentralized system in the US allowed
environmental groups to become the major influence on the management of energy
utilities by stressing efficiency and exploring energy alternatives. For sociopolitical
reasons, however, the same influence over nuclear utilities was not shared by the
antinuclear movement in Japan.

The most recent scholarship (prior to 2011) on energy reflects new themes and
trends in the political debate on energy. Most comparative studies still focus on similar
set of countries, but have changed the focus from solely nuclear energy to more
comprehensive studies of energy and environmental policies in general. In 2003, Miranda
Schreurs widened the scope beyond just nuclear energy to broad environmental politics in
her comparative study of American, German and Japanese environmental policy-
making.’® Schreurs and In-Tack Hyun also released an edited work titled The
Environmental Dimension of East Asian Energy Security in 2007 that examines issues
such as water scarcity, fishing and pollution, and climate change policies. In 2009, Martin
Chick published a historical comparison of the development of electricity and energy

policy in Britain, France and the United States.’’ This shift in focus is understandable as

% Hasegawa calls this the “Triangular Model of Social Movement Analysis” (TRIM)
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nuclear energy is now increasingly linked with other topics, such as clean energy goals,
economic growth, or energy security and proliferation.

This project is situated within this comparative literature by engaging similar
i1ssues as many of these previous works, such as the efficacy of public opinion and the
anti-nuclear movement, lasting consequences of nuclear disasters, and regional and
international dynamics that play a part in determining a country’s overall energy
portfolio. However, this project departs from the general literature on this subject in its
overall explanatory goals. Whereas many previous works have focused on understanding
political processes such as citizen opportunity structures or state capacities by using
nuclear politics as a case study, this project’s goal is to determine the future viability of
nuclear energy by exploring the impact of citizen movements, public opinion, nuclear
disasters, natural resource endowments and trading relationships in country-specific case
studies. In this way, the independent and dependent variables are reversed and this
project thus offers something new to the literature on nuclear energy.

The following chapters will explore each hypothesis in the United States,
Germany and, finally, in Japan. These case studies will be followed with a chapter of
analysis that unites the three cases with conclusions that return to the original hypotheses
and offer an overall explanation for nuclear energy pursuance in each country. The
concluding chapter will expand the focus of the study to the issue of nuclear energy in
other countries beyond the scope of this project and will offer suggestions for future

research on this topic.
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CHAPTER 3

NUCLEAR ENERGY IN THE UNITED STATES

Objective

The goals of this chapter on nuclear energy in the United States are to first offer
an historical background on the development of nuclear energy in the US. Each country
builds their energy portfolio to meet different demands, and an explanation of why and
how nuclear energy became a part of the US energy supply mix lends a greater
understanding of how citizens view this energy source as well as to what extent the US
chooses to use it. Secondly, this chapter aims to explore the relationship between public
opinion and nuclear energy in an attempt to determine to what extent positive or negative
opinion influences the pursuance of this energy source. “Nuclear energy pursuance” is
operationalized as the overall percentage nuclear provides to the electrical energy supply.
The hypothesis is that countries with higher levels of public support for nuclear energy
will more actively pursue nuclear energy and that in countries where negative opinion is
higher, nuclear pursuance will be reduced. Public opinion is measured with opinion
polling data supplemented by qualitative analysis of protest activity and recent voting
activity related to nuclear political agendas. Next, this chapter will analyze data over time
that measures to what extent public opinion and nuclear energy pursuance have changed
in response to nuclear disasters at Three Mile Island, Chernobyl, and Fukushima. Lastly,
this chapter will turn to an analysis of the US’s natural resource endowments and energy

trading relationships with other countries. The hypothesis here is that if the US possesses
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endowments of natural resources and/or can easily and affordably obtain energy from
other sources, it will be less likely to pursue nuclear energy.
Development of Early Energy Policy in the US

Following World War II, nuclear energy was allowed to develop in the US
relatively free of political controversy or public input. Because of the highly scientific
and technical nature of the subject, there were few politicians, members of Congress or
laypeople who had the resources (or desire) to understand nuclear technology. In
addition, nuclear technology really began as an issue of national security, not necessarily
of energy production, and so was further insulated by the secrecy and security measures
surrounding the issue. Following the conclusions of Duffy in Nuclear Politics in
America, the result of this initial insulation was that early American nuclear energy
policy was allowed to grow within a particularly nurturing community composed of four
key sets of actors: The Atomic Energy Commission (AEC), the Joint Committee on
Atomic Energy (JCAE), the nuclear power industry and the scientist and engineers.
This was an important time in American nuclear development. Early enthusiasm for
nuclear power and the overwhelmingly positive perception of nuclear potential allowed
favorable laws and institutions to develop that would set the stage for nuclear policy for
the next two decades.
Atomic Energy Acts of 1946 and 1954

It was originally out of a post-war fear for national security that Congress passed
the Atomic Energy Act of 1946, which effectively legislated a continuation of nuclear
research and gave the Atomic Energy Commission ownership of all atomic materials,

facilities and information from the Manhattan Project. This granting was significant,

! Robert J. Dufty, Nuclear Politics in America, (Lawrence, KS: University Press of Kansas, 1997), 26.
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considering that, at the time of transfer, more than 2,000 military personnel, 4,000
government employees, and 38,000 contactor employees were involved with the project,
and the facilities used by the Manhattan Project swept in scope across the United States.
The structure of the AEC as well as the five year fixed tenure of its members indicated
that Congress intended to make the committee independent of the American president, an
action the results of which were two-fold. First, the AEC would be less susceptible to
legislative influence. Secondly, this independence reduced presidents’ control of and
effectively their interest in the program. Interestingly enough, it seems that lack of
presidential involvement in nuclear programs has been very common throughout much of
the atomic program’s history.? In addition, all of the information accumulated through the
Manhattan Project was marked as confidential and, since nuclear technology was
primarily seen in terms of security during this time, almost all of the information the AEC
dealt with was marked ‘restricted,” further insulating the Commission. Clearly this was
intended to be a powerful agency capable of exercising its agenda relatively free of
confines,

Because the five members of the AEC were without significant technical
knowledge, the 1946 act also created the General Advisory Committee (GAC) which
would advise the AEC on “scientific and technical matters relating to materials,
production, research, and development.’ Original members included J. Robert
Oppenheimer, Enrico Fermi, (two of the original designers of the US atomic weapon) and
Glenn Seaborg, three choices which indicate this committee represented truly the top

nuclear scientists appointed by the president. Because of their extensive scientific

? Duffy, Nuclear Politics in America, 56.
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Pittsburg Press, 1988.), 197.
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experience, especially with nuclear technology, the AEC often deferred to the GAC on
matters of policy decisions, a behavior that is not uncommon in science and technology
policy arenas. In fact, because these two groups worked simultaneously to form
congruence between science and policy, they are often seen as a unitary actor.

Within Congress, the Joint Committee on Atomic Energy was chosen for their
backgrounds in defense and security rather than for their scientific knowledge. States
with national laboratories and atomic facilities were also represented disproportionately
on the committee, signaling that the value of the program lay not only in terms of security
but also in its “pork barrel” possibilities. The JCAE operated relatively free of hindrance
from other Congressional committees for a variety of reasons. First, most of the funds for
nuclear technology were earmarked for defense spending at the time. The perception of
the program and the Joint Committee as guardians of the atomic secret and its military
application lent credibility and legitimized decision-making. Secondly, the theme of
specialized knowledge is applicable in this instance as well, since the JCAE became an
elite Congressional group to which others consistently and almost without choice
deferred to on all atomic matters. Senator Brian McMahon (D-Conn) is noted as saying:
“Congress has only the most general idea of what the atomic package contains...So far as
atomic energy is concemed, Congress simply lacks sufficient knowledge upon which to

discharge its constitutional duties.”

Without an adequate understanding on nuclear
technology, Congress was shy to impose legislative parameters upon its development.
The Committee’s position was also protected by the perception that one had to be

“qualified” to discuss nuclear energy, a perception which the JCAE created and then
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strove to reinforce, thus effectively controlling the dissemination of atomic energy
information to Congress and the public throughout the 1940s and early 1950s.
Cold War Considerations and the 1954 Atomic Energy Act

In 1954, the Soviet Union began operation of the first nuclear energy power plant
at Obinisk, a station which was state-owned but civilian operated. Because the US and
the USSR were in the beginning stages of the Cold War and the USSR had already tested
their own military nuclear devices, nuclear energy built upon military technology in the
US was considered a necessary part of the arms race of the 1950s. The relationship
between military and civilian uses of nuclear technology in the US at the time was
expansive. For example, private utility companies were given government subsidies to
develop nuclear power plants, and “...in 1956 the AEC guaranteed that it would buy the
plutonium these plants produced since it was needed for the governmental development
of nuclear warheads.” By 1957, the US’s first commercial atomic plant was ready to
begin operation in Shippingport, Pennsylvania.

In an attempt to further the goal of using nuclear energy for peaceful purposes
(while also using the by-products for military ones), the Atomic Energy Act of 1954
opened the door to greater private industrial and international participation. Power
companies were initially reluctant to invest in nuclear technology with the claim that the
high risks of atomic energy production made it unlikely that the generation of nuclear
energy could ever be profitable.® In response, Congress passed the Price-Anderson Act in
1957 which guaranteed the law would “hold hold harmless [nuclear] licensee and other

persons indemnified” from public liability claims arising from nuclear accidents causing
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damages in total excess of $560 million.’ Originally, the Price-Anderson Act was meant
to only last ten years, with the assumption that the safety and regulatory issues that were
of concern to power companies would be resolved within that time frame. The provisions
in the Price-Anderson Act were extended in 1965 for another ten years, and then
extended again in 1975 and in 1988 the operators’ liability was increased from $700
million to $7 billion. The latest revision of this act was a part of the Energy Policy Act of
2005 which passed with strong bi-partisan support and extended the limited liability
provision of the act Price-Anderson Act through December 31, 2025.

Because of the nature of the Price-Anderson Act’s limited liability for investors
and increased payout by taxpayers, it has been controversial through the years, though
highly beneficial to electrical companies with nuclear interests. In 1973, a case was
brought to the Supreme Court which challenged the act’s constitutionality. The court
ruled that the act’s goal of encouraging private investment in energy technology was not
unconstitutional, and the act stood. Many argue that, without this provision, the nuclear
industry in the US would never have survived to present day and, if the limited liability
provision is cut in the future, utility companies will be unlikely to shoulder the financial
burden and risk of constructing nuclear reactors.

Energy Upheaval in the 1970s

After an initial thirty years following WWII in which the same government

agency controlled, promoted and regulated the nuclear industry, in 1975 the Energy

Reorganization Act separated the promotion and regulation functions of the government

7 Shrader-Frechette, Nuclear Power and Public Policy ,17.

8 According to the American Nuclear Society, the purpose of the most recent incarnation of this act is to
limit the liability private investors could potentially face in the event of a nuclear disaster, thus removing a
major deterrent from private investment and ensuring greater supply of nuclear energy in the future.
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by abolishing the AEC and creating the Nuclear Regulatory Agency (NRA) which is the
precursor to the modem Nuclear Regulatory Commission (NRC). Originally, the AEC
was given the dual mission to both promote and regulate nuclear energy, which
contributed to an early development of regulatory capture between the AEC and the
nuclear industry. The circumstances surrounding this change are that the AEC had
repeatedly been under fire from courts and the public for failing to effectively regulate
nuclear safety standards and for subscribing to the demands of the industry rather than the
safety of the people. The Reorganization Act therefore created the NRC for regulation
purposes and the Department of Energy for promotion purposes, but there has long been
a revolving door between the NRC and DOE—and the nuclear industry. It was also
during this time in the early 1970s that, for the first time, nuclear experts and scientists
began coming out against nuclear energy by pointing out potential safety hazards in an
organization that came to be known as the Union of Concerned Scientists, an
organization that would eventually gain significant international membership. By 1971,
the doubts of these scientists were beginning to appear in journals and information was
being leaked from inside the AEC as to disagreements among staffer scientists, which the
AEC is rumored to have tried to cover up. Nelkin and Pollak argue that the nuclear
establishment’s legitimacy was sustained by its expertise, and when disagreement
happened within the establishment, that legitimacy was weakened.” As this scientific
opposition movement became more vocal, the AEC, which had previously been sheltered
from public or governmental opposition, was moved into the public arena.

What had previously been a topic limited to technical scientific discussion, the

1970s saw nuclear energy become an issue of public opinion. The media had previously

® Nelkin and Pollak, The Atom Beseiged, 85.
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shown little interest in nuclear power, so anti-nuclear groups quickly learned that they
had to bring the issue to public attention. Ralph Nader, who would later earn the title of
the nation’s number one critic of nuclear power, became one of the movement’s most
outspoken. In 1974, he organized a group called Critical Mass, which was designed to
coordinate the activities of local anti-nuclear activists by providing them with
information and technical expertise. As Duffy notes, like much of the movement activity
of the 1970s, participation like Nader’s attracted media attention and mobilized grass-
roots support across the nation.'® It was also in the 1970s that a presidential candidate
addressed the issue of nuclear energy for the first time during a campaign when Jimmy
Carter endorsed an anti-nuclear movement in Oregon. The nuclear industry, which had
grown up insulated from outside pressures and criticism, suddenly found itself spending
millions of dollars on public relations campaigns to counter its critics.

This gravitation of nuclear energy from protected industry to public topic of
debate was magnified by the energy crises of the 1970s. The increase in oil prices from
the 1973 Arab Oil Embargo and the 1979 Iranian Revolution had pushed the topic of
energy supply onto a wider stage of debate and though it would seem logical to assume
these crises helped the prospects of nuclear energy, promoters of nuclear energy now
found themselves competing with other alternative forms of energy for government
development subsidies. At the same time, government officials began to recognize the
need for a more comprehensive long-term energy policy rather than the ad hoc decisions
that had been characteristic of energy policy in the past. By 1976, there were 23

committees and 51 sub-committees in Congress that were responsible for energy issues. "’

' Mahaffey, Atomic Awakenings, 68
" Ibid, 70.
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Division in the 1980s

The discourse surrounding nuclear energy in the 1980s was drastically different
from that of the past two decades. For one, there were two distinct coalitions with
differing nuclear agendas. The ant-nuclear coalition of the time was comprised of
environmental groups such as the Sierra Club, local citizen intervention groups specific
to certain reactors, safety groups like the Union of Concerned Scientists, and officials at
state and local levels. The White House slid decisively into the pro-nuclear group with
the elections of Republicans Reagan in 1981 and Bush in 1989, both nuclear supporters.
Other governmental nuclear supporters included the Department of Energy (DOE) and
various elected officials at the state and local levels, and private support came from
reactor vendors and suppliers, nuclear utilities and construction firms, other private
citizen groups.

Changes in actual energy policy during this time were limited, despite having
presidential support again after an anti-nuclear Carter Administration. The nuclear
accidents at Three Mile Island in 1979 and Chernobyl in 1986 precluded any serious
changes that may have eased safety regulations and encouraged investment, and both
presidents were unwilling to expend much political capital in a no-win situation. The two
most important exceptions were the revision of the Price-Anderson Act in 1988 that
increased the amount the nuclear industry would be responsible for paying should a
disaster happen, and various legislation that attempted to find suitable storage for nuclear
waste. States began increasingly blocking and protesting federal investigation of sites for
nuclear waste repositories within their borders. Disagreements between and among states

and federal legislators and bureaucracies continued through the 1980s until, in 1987,
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Congress designated Yucca Mountain in Nevada as a repository site, even though the
decision was followed by outcry from Western states. Though other storage facilities are
now in operation in most states with nuclear reactors, the largest proposed repository to
date is still located at Yucca Mountain in Nevada, though the site was closed in 2011
under the Obama administration.

Despite the controversy surrounding nuclear energy in the 1970s and 1980s, most
of the working nuclear reactors that are online in the US today came into operation
between 1967 and 1990.'? However, reactors are not generally built until 5-6 years after
the sites have been approved and the NRC has reviewed and approved the application for
the reactor. By this timetable, most of the reactors in operation today were designed and
approved between the late 1950s (when the nuclear sector was still insulated from outside
pressures) and the late 1970s, before anti-nuclear opinion really gained ground. No new
reactors were approved throughout the 1980s, 1990s, or early 2000s.

1992 Energy Policy Act

By 1990, the US was operating 110 nuclear power plants which accounted for 22
percent of the electricity generated in the US. The problem with the licensing and
construction process for these plants approved and built between the 1960s and 1980s
was that plants were issued a construction permit based on a preliminary design and the
plant’s safety issues were not fully resolved until construction was complete, which
meant the public did not have the details of the design until after the plant had already
been built. The stipulations regarding licensing in the 1992 Act required the safety

regulations be moved to the front of the three necessary processes: approval of standard

12 «Nuclear Power in the USA,” World Nuclear Association, last updated March 2014, http://www.world-
nuclear.org/info/inf41 .html.
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designs, early site permits (ESPs), and combined construction permits and operating
licenses (COLs). Theoretically, the new process would allow greater opportunity for the
public to be involved in the process and ensure that construction companies would build
the sites according to the design agreed upon in the license.

In the 1990s the Clinton White House instituted deep budget cuts to reactor
technology development and DOE subsidies. By 2005, after the world had seen another
steep increase in the price of oil following the American intervention in Iraq and
President George W. Bush called for increased production of nuclear power plants, citing
nuclear energy as one of the “safest, cleanest sources of power in the world.”"* According
to the Government Accountability Office, between 2002 and 2007, nuclear technology
received $6.2 billion for research, twice as much as fossil fuel programs received.'® If the
Bush administration began a nuclear renaissance, then President Obama’s administration
and the current NRC has continued it in 2012 with the first new reactors approval since
1979. Following the Fukushima disaster in Japan, President Obama continued his support
of nuclear energy with a public statement that all energy sources have their potential
downsides, but all still have to be considered in the array that makes up energy supply.15
In his 2012 campaign against Mitt Romney (who has also publicly supported pursuing
nuclear energy) Obama mentioned nuclear technology as an energy source of the future

and has included its pursuance as part of his proposed energy policy, as has Romney. In

' J.R. Pegg, “Bush Calls for Development of More Nuclear Power,” Environmental News Service, 28 April
2005.

" Ibid.

'S “Obama Defends Nuclear Energy,” NBC News, 16 March 2011. Accessed June 1, 2011,
http://www.nbcnews.com/id/42106967/ns/politics-white _house/t/obama-defends-nuclear-
energy/#.Uy3V6vldVTk.


http://www.nbcnews.com/id/42106967/ns/politics-white_house/t/obama-defends-nuclear-

35

2011, following Fukushima, US Secretary of Energy Steven Chu announced the Obama
administration would continue to support nuclear energy despite the crisis in Japan.

The history of the early development of nuclear technology and policy in the US
is important to this research because it illustrates three main issues that will contribute to
the analyses in this project. First, nuclear technology in the US has a long history of being
a topic one has to be “qualified” to talk about. This creates a separation of power on 2
levels: at the legislative level, this was seen in the 1940s and 1950s as the AEC created
and then perpetuated its own singular legitimacy on the topic of nuclear energy policy.
Even when the Energy Reconstruction Act separated the regulatory and promotion
functions of the NRC and the DOE, regulatory capture and revolving door practices
continued.'® This perception of qualification excluded public participation in the nuclear
debate well in to the 1990s until the 1992 Energy Policy Act. Currently, the public has
been granted greater participation in NRC proceedings, and though the general consensus
has been that these public hearings and forums during the initial approval stages are
exercises for show, calls for more public input are beginning to gain some teeth,
evidenced by the recent federal court mandate that the NRC must either allow more
public participation in its decision about fire safety at the Indian Point 3 nuclear reactor in
New York or provide documented evidence as to why such input is impractical or
inappropriate.

Second, nuclear power began as a military imperative in the US. The extent of
nuclear power that was demonstrated in WWII coupled with the arms race of the Cold

War mean that public perception of nuclear energy developed on a different time-line in

' The consequences of regulatory capture and revolving door practices will be discussed in the conclusions
section of this chapter.
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the US than in other places around the world. Because its development was insulated for
so long behind the curtain of national security secrecy, following a war that did not
necessarily create wide-spread feelings of governmental mistrust and animosity for
nuclear technology among citizens (unlike post-WWII in Germany) nuclear energy did
not develop in a cloud of controversy, which only came much later in the 1970s, after
most of the reactors currently in use had been approved.

Lastly, this history demonstrates the roots of the anti-nuclear movement in the
US, which grew out of a community of scientists rather than from groups of citizens,
though scientists were eventually able to mobilize them. In the US, the threat of a nuclear
attack, even from the Soviets, was not effectively linked to nuclear energy until the 1980s
Cold War arms race build-up, at which point most operating nuclear sites had already
been approved. Nuclear energy and nuclear weapons operated in relative separation from
one another in the most important years of licensing and building, and the threat of
proliferation, though present among the anti-nuclear groups, was a small consideration
early-on. These early beginnings also account for the relatively depressed nature of
nuclear protest in the US.
Nuclear Public Opinion in the United States

The original hypothesis of this project was that in countries where public support
for nuclear energy is high, nuclear energy will have a greater share in a country’s overall
energy supply. Conversely, in countries where public opposition to nuclear energy is
high, there will be less nuclear energy pursuance. This will be tested in the U.S. by first
examining public opinion polls that measure American public support for nuclear energy

at present as well as over time and in reaction to disasters such as Three Mile Island,
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Chernobyl and Fukushima. This data will be compared with nuclear pursuance over time.
The hypothesis is that greater public support for nuclear energy will equal a greater
pursuance of nuclear energy.

To what extent the US pursues nuclear energy must first be determined. This will
be done with two measures, first by looking at the percentage nuclear currently makes up
of total electrical energy consumption and secondly by examining the number of reactors
that have been approved for life extension and new reactors that have been approved for
construction. In 2013, 40 percent of energy consumption in the US was electrical. Of that
40 percent, only 1 percent was supplied by petroleum, while coal provided 37 percent;
natural gas, 30 percent; renewable energy, such as hydro-clectric, geothermal, solar,
wind, and biomass, 7 percent; and nuclear, 20 percent.'’ Figure 1 illustrates this

distribution:

v “Primary Electrical Energy Consumption by Source and Sector, 2013” US Energy Information
Administration, Accessed October 14, 2013, http://www.eia.gov/totalencrgy/.
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Figure 1: Electrical Energy Sources in the US, 2013."

In addition, 51 plants have applied to extend the life of their existing reactors; of
those 51 applications, 42 have been approved and the remaining 9 are still under
investigation, which is to say they have neither been approved nor denied. In September
of 2007, an application was lodged with the NRC for a new reactor in southern Texas, the
first new reactor application in over three decades. There would ultimately be 5
applications for 8 reactors in 2007. The following year, the NRC received 11 applications
for 16 new reactors in the US. In 2012, the first new reactor was approved since 1978 for
a 2-reactor expansion at the Vogtle plant in Georgia. US nuclear pursuance can currently
be characterized as relatively low compared to coal usage at 36 percent and natural gas at

30 percent, but consistent since the mid-1990s. In 1973, nuclear made up 5 percent of

' Data compiled by author from United States Energy Information Administration.
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overall electrical energy generation. By the early 1990s, that percentage share had grown
to roughly 20 percent where it has remained ever since."’

In terms of new and existing reactors, the general trend has been for the NRC to
approve life extensions for existing reactors, though with the exception of the new Vogtle
expansion, few utilities are carrying applications for new reactors through the
construction process to completion. In a few additional instances, reactor life expansions
have been applied for, have been approved, and then intervening economic circumstances
caused plants that were approved well into the future to shut down. For example, in 2008,
the NRC approved an operating license for the Kewaunee Power Station located in
Carlton, Wisconsin, to extent into 2033; however, the plant ceased operation in May of
2013. According to the press release of the operating utility company, Dominion, the
decision was the result of falling wholesale electricity prices due to cheap natural gas, a
purely economic decision that in no way reflected disapproval of nuclear energy.20 In
similar circumstances, the Vermont Yankee plant announced in 2013 that it would close
in 2014 after receiving an extended operating license, again citing similar economic
barriers to continued operation. These occurrences are only marginally important to this
section on public opinion, but will be discussed more fully in the later section on
endowments of domestic natural resources.

To measure public opinion toward nuclear energy in the US, this research utilizes
information gained from a poll conducted by Gallup which asked the same question in

yearly polls from 1994 through 2012. When asked “Overall, do you strongly favor,

*® “Primary Electrical Energy Consumption by Source and Sector, 2012 US Energy Information
Administration, Accessed October 14, 2013, http:/www.eia.gov/totalenergy/.

® “Dominion Shuts Down Kewaunee Power Station Permanently,” Dominion Press Release, May 17,
2013, Accessed March 22, 2014, http://dom.mediaroom.com/2013-05-07-Dominion-Shuts-Down-
Kewaunee-Power-Station-Permanently.
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somewhat favor, somewhat oppose, or strongly oppose the use of nuclear energy as one
of the ways to provide electricity for the US,” in 1994, 57 percent of Americans were in
favor of nuclear power, meaning they either answered that they strongly or somewhat
favor the use of nuclear energy as one of the ways to provide electricity for the US. The
highest level of support was in 2010, when 62 percent of Americans favored nuclear
power, and the lowest in 2001, when only 46 percent favored nuclear power. In 2012, 57
percent of respondents again answered that they were in favor of nuclear power, a
percentage equal to the response in 1994 and only 5 percent less than positive public

opinion at its peak in 2010. Figure 2 illustrates these trends in opinion polling from 1994-

2012:
Support for and Opposition to Nuclear
Energy in the US, 1994-2012
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Figure 2: Public Opinion on Nuclear Energy in the US, 1994-2012.%'

21 « Americans Still Favor Nuclear Power a Year After Fukushima,” Gallup, March 26, 2012, Accessed July
1, 2012, http://www.gallup.com/poll/153452/Americans-Favor-Nuclear-Power-Year-Fukushima.aspx.
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A basic analysis of nuclear energy pursuance and public opinion in 2012 alone
reveals very little, considering public opinion for nuclear energy only decreased 5 percent
from 2010-2012 and public opinion against nuclear energy only increased roughly 7
percent in the same time period. To compare that with nuclear energy pursuance in terms
of percentage shares of total energy, nuclear remained steady at from 2010-2012. In this
respect, there was little change in either opinion or pursuance. Nor do minute changes in
public opinion explain the move in 2011 to approve the first new reactors since 1978.
The comparative results of public support for nuclear and nuclear pursuance show that
while support has fluctuated over the years, varying from 48 percent support at the lowest
and 62 percent at its peak, nuclear pursuance in the US has been consistent since the
1970s, varying only between 18 and 21 percent of overall electrical energy production.
Figure 3 demonstrates this relationship between public opinion data (from previously

cited Gallup polls) and nuclear pursuance from 2000-2011:
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Figure 3: Public Approval and Nuclear Pursuance in the US, 2000-2011.”

Similarly, while opposition to nuclear energy varies, nuclear pursuance remains

steady. Figure 4 demonstrates this relationship:

?? Data compiled by author from Gallup poll and US Energy Information Administration.
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Figure 4: Public Opposition and Nuclear Pursuance in the US, 2000-2011.2

The data so far seems to point to a weak relationship between nuclear support or
opposition and actual changes in nuclear energy pursuit. Fluctuations in public opinion
(which have been small, according to these Gallup polls) have not resulted in any
correlating, consistent changes in nuclear output as a percentage share of total energy
production. The following section will examine to what extent nuclear disasters had an
impact on public approval for nuclear energy as well as any measurable effect on the
decision to pursue nuclear energy.

Three Mile Island, Chernobyl, and Fukushima

Nuclear pursuance in the US has varied little since the mid-1990s, but polling data
from earlier time periods can be used to measure reactions to the nuclear disasters at the
Three Mile Island accident and Chernobyl. Various media outlets reported that global

citizen support of nuclear energy dropped directly after Fukushima in 2011, though

23 Data compiled by author from Gallup poll and US Energy Information Administration.
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Fukushima was not the first nuclear disaster of its kind. A smaller, more contained
disaster took place at the Three Mile Island facility in Pennsylvania in 1979, and the
slightly more well-known disaster at Chernobyl, former USSR, happened in 1986. In
order to determine whether Fukushima will have a long-term impact on nuclear
pursuance, one can look to similar disasters like Chernobyl and Three Mile Island and
measure responses over time for trends which may be applicable in the long-term wake of
Fukushima. The hypothesis is that nuclear disasters negatively impact a country’s
decision to pursue nuclear energy. This variable tries to capture public opinion reactions
to disasters that may impact decision to pursue nuclear energy as well as possible post-
disaster cost-raising safety enhancements that would create a market-based deterrence to
investing in nuclear energy. Rather than using data that merely measures general support
or opposition to nuclear energy, this section will use polling data that also measures
public support for building new nuclear reactors. The reason for this is that general
questions about supporting or not supporting nuclear energy really only engage
respondents at a theoretical level, or at a level where there is no risk involved. Asking
more specifically about building new reactors makes the response more personal. An
additional hypothesis here is that while people support nuclear energy in theory, they are
less supportive when it comes to the possibility of a reactor in their community.

The most comprehensive polling data available in the US** reveals that, despite
data which suggests Americans support nuclear energy in theory (such as that already
provided here by Gallup), they have been increasingly opposed to the reality of

supporting nuclear expansion in the form of building new nuclear reactors. The data

% Eugene A. Rose, “Public Acceptance of Nuclear Power: Déja vu all Over Again?” Physics and Society,
30 (April): 2001.
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reveals that, from 1974-1979, fewer people opposed new reactors with the decline in
support beginning in 1979 following the Three Mile Island incident; however, that trend
was inconsistent. Support for new reactors declined from around 45 percent in 1979 to a
low of around 40 percent in February of 1980, but then jumped again to 50 percent
support in April of 1980 and declined very little until January of 1982. Opposition to new
reactors did spike in February of 1979 from 30 percent to around 45 percent, but then
hovered between 45 percent and 40 percent until a sharp increase in opposition in
February of 1982. Because there are no significant and consistent increases or decreases
in opposition or support following 1979, there is no clear correlation between the disaster
at Three Mile Island and levels of public support. Similarly, though nuclear output
decreased between 1979-1980 from a 13 percent share to a 10 percent share, in 1981
nuclear output again rose and climbed consistently until 1986.

Similarly, following Chemnobyl in March of 1986, there was an increase in
opposition for new reactors from around 62 percent to 70 percent, but then opposition
levels fell back to 60 percent in April of 1986 and hovered between 60-70 percent until
January of 1990. Levels of support for new reactors had dropped to around 30 percent in
February of 1986 and rose and fell between 20-30 percent from early 1986 to January of
1990. Again, there is no observable sharp and consistent decrease in levels of public
support that would demonstrate a strong and lasting impact on American public opinion
resulting from the disasters at Three Mile Island in 1979 or Chernobyl in 1986. Similarly,
there is a decrease in nuclear output from 1986-1987 from a 19 percent share to a 16

percent share, but output levels again began increasing in 1988.
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Rather than demonstrating that public opinion turned in opposition to nuclear
energy after Three Mile Island or Chernobyl, this data suggests that it was neither Three
Mile Island nor Chernobyl that caused the most drastic and lasting impact on public
opinion for building new reactors, but was rather triggered by the Cold War arms race
buildup of the early 1980s. The most dramatic shift in public support for building new
reactors happened between the polling in April of 1981 and polling in January of 1982
when, according to this data, opposition overwhelmed support in what proved to be an
irreversible trend.

To gauge changes in public support for nuclear energy directly following the
Fukushima incident on March 11, 2011, Gallup provides a measure of public opinion on
new reactors in the US in 2001 and again in 2011.%° Table 1 demonstrates the results of
polling in regard to the question: “Which comes closer to your view about increasing the
number of nuclear power plants in the country—nuclear power is necessary to help solve
the country’s current energy problems, or, the dangers of nuclear power are too great,

even if it would help solve the country’s current energy problems?”.

% «Americans Still Favor Nuclear Power a Year After Fukushima.” 26 March 2012. Gallup.
http://www.gallup.com/poll/153452/Americans-Favor-Nuclear-Power-Y ear-Fukushima.aspx
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Percent Nuclear
Power is Necessary

Percent Dangers of
Nuclear Power Are

Percent No Opinion

Too Great
MAR 25-27, 2011 46 percent 48 percent 6 percent
MAY 18-20, 2001 49 percent 46 percent 5 percent

Table 1: Support for and Opposition to New Nuclear Reactors in the US, 2001-2011.2¢

Between May 2001 and 25 March of 2011, directly following the disaster at
Fukushima on March 11 of 2011, public opinion on increasing the number of nuclear
power plants has remained fairly steady. This data further suggests there has been no
substantial diminution in support for nuclear power plant construction over this past
decade -- despite the current and highly visible nuclear problems in Japan. This initial
reaction to Fukushima showed the American public remained as it was before
Fukushima: fairly equally divided in terms of new reactors.

This polling information seems to suggest that, though most Americans support
nuclear energy in theory, the practical use of that energy in terms of building new
reactors is problematic. When questions about nuclear energy in general are asked, there
is moderate to strong support, but that support decreases when the specific question of
building new reactors is posed. Respondents may see nuclear as a necessary part of what
should make up future energy sources, yet are uncomfortable with the idea of a nuclear
reactor in their community. This is a typical “Not In My Backyard” response that is
commonly observable in relation to a variety of issues. Most importantly, it is evident

from the polling data that support has never consistently decreased in response to

26 Ibid.
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previous disasters. Additionally, despite the immediate dip in nuclear output following
Three Mile Island and Chemobyl, nuclear output has always recovered to pre-disasters
levels. This negates the hypothesis that nuclear disasters have a negative impact of
decision to pursue nuclear energy, and though Three Mile Island and Chernobyl caused
temporary ‘“shocks” to both public opinion and nuclear output, neither are long-term
effects and the shifts in both are relatively small.

Despite this consistent support for nuclear energy, however, no new reactors were
approved in the US for well over three decades, from 1978-2007. This trend of
continuing the life of existing reactors but not approving new ones may be congruent
with public opinion: Americans believe existing nuclear capacity will play a part in their
future energy supply (approval to continue the life of existing reactors) but oppose
expanding nuclear capabilities with new reactors (absence of new reactors approved
between 1978 and 2012). However, it is unclear what the causal relationship is in this
case. Did public opinion cause a shift in nuclear pursuance policy for new reactors after
1978, or was the decrease in building new reactors caused by something else (most likely
legal, political and economic road blocks) and the American public interpreted no new
reactors as a beneficial shift in policy after Three Mile Island? It is almost impossible to
clearly state a clear directional relationship.

The most likely scenario is that the nuclear construction take-off in the early
1970s cost electrical companies far more than they expected and saddled rate-payers with
higher bills for decades. Some nuclear reactors approved prior to 1978 continued under

construction until the early 1990s, but by 1985 twenty-eight nuclear plants under
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construction were cancelled.”” The Shoreham plant on Long Island, for example, was
finished but never brought online. It was not that the NRC was denying applications to
build, but that utility companies were simply not applying for them, or were applying,
starting construction, and then abandoning projects for various reasons. The costs of
building and operating these nuclear facilities with their extensive licensing processes
and safety regulations, especially after the public relations challenges of the 1970s and
the 1992 Energy Policy Act, became so great that many electrical companies decided the
cost would exceed the benefit, which most likely resulted in the decline of new reactors
in the following decades. This indicates that the more important relationship in
determining whether to pursue nuclear energy with new reactors may be between the
government (NRC) and the nuclear industry rather than the government and the public,
though markets also play a large role in determining cost-effectiveness and profitability.
In order to better understand the nature of the anti-nuclear movement in the US and
determine to what extent it had any impact on the decision to pursue nuclear energy, the
following section will offer a qualitative analysis of protests and organized movements
against nuclear energy in the US.
Nuclear Protest in the US

Historically, protest against nuclear energy in the US gained little momentum
until the early 1970s. A government technology that was federally funded and promoted,
nuclear energy reactor production was already in full swing by the time the public knew
enough about it to protest it. By the time a widespread awareness of nuclear energy

became main-stream in the 1970s, the nuclear industry had already received licenses to

2 Ralph Vartabedian and Ian Duncan, “First New US Nuclear Reactors in Decades Approved,” Los
Angeles Times, February 9, 2012, Accessed February 27, 2012,
http://articles.latimes.com/20 12/feb/09/nation/la-na-nuclear-20120210.
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build most of the 104 reactors currently in operation in the US. The beginnings of nuclear
opposition began in the 1960s not with the public but in elite scientific circles such as the
Union of Concerned Scientists, many of whom were working for the government within
nuclear regulatory fields. In fact, only 12 percent of all licensing application submitted
between 1962 and 1966 were legally contested by local citizen groups.”® However,
between 1967 and 1972, local interveners challenged 73 percent of all applications
reviewed in the AEC hearings.*® Public interest lawyers, many of whom were skilled trial
lawyers, entered the fray to represent intervening groups, and many of the hearings
became long and acrimonious with much procedural wrangling which continued
throughout the 1970s.*® Though these hearings delayed the commencement of some
plants’ construction and operation, it is important to note that, in each case where there
were such hearings, licenses were granted at the end of the proceedings.

Though no new reactors were licensed in the US from 1978 until 2012, a number
of hearings have been scheduled in recent years in response to applications filed with the
NRC to extend the operating life of existing plants. Original licenses issued in the 1970s
were good for forty years with the option to renew for another twenty. This means that
the utility owners of existing plants would begin seeking the option to renew around
1998, allowing for time to proceed through the relicensing process (average time of 3+
years) and make updates and corrections to the facility before the existing license

expired. Since 1998, 51 plants have applied for renewed licenses.” For example, the

*8 Christian Joppke, Mobilizing Against Nuclear Energy, 31
29 51
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3% Harold P. Green. “Public Participation in Nuclear Power Plant Licensing.” William and Mary Law
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3'“Fact Sheet on Reactor License Renewal,” United States Nuclear Regulatory Commission, Accessed
April 5, 2013, http://www.nrc.gov/reading-rm/doc-collections/fact-sheets/fs-reactor-license-renewal.html.
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operating license for the Pilgrim Nuclear Generating Station in Plymouth, Massachusetts,
was originally scheduled to expire in 2012. In 2006, the Louisiana-based company that
owned Pilgrim, Entergy, filed an application with the NRC to extend the operating life of
the plant until 2032. The local nuclear watchdog organization, Pilgrim Watch, filed
multiple contentions and movements for hearings with the NRC and, according to NRC
protocol, hearings were held on behalf of the group and other concerned citizens
throughout 2011. The proceedings were open to the public and signs, banners, posters
and displays were permitted in accordance with NRC policy.**

Despite repeated hearings initiated by Pilgrim Watch, in May of 2012, the NRC
eventually approved the 20-year extension for the Pilgrim reactor. In 2011, 18 separate
hearings or pre-hearing conferences calls were scheduled to address concerns related to
10 different nuclear operating plants or uranium enrichment facilities, down from 19
hearings in 2010. The lowest number of hearings held in one year between 2006 and
2012 was 2007, in which only 11 hearings were held. In 2012, the number had increased
to 22 separate events scheduled to address concerns over nuclear licenses.>”

In fact, public hearings have taken place for each license renewal application
since the first for Calvert Cliffs in 1998, a hearing at which the local Baltimore Sierra
Club, among others, filed opposed the relicensing of the reactors.>* Every application for

renewal that was filed between 1998 and 2008 was approved between 2000 and 2011

with the exception of the Indian Point facility filed in 2007. When Indian Point in

32 Docket from NRC proceedings, Matter of Pilgrim Nuclear Power Station. 9 Feb 2011. Docket # 50-293-
LR htip://pbadupws.nrc.gov/docs/ML.1104/ML110400428.pdf.

** Atomic Safety and Licensing Board Panel Proceedings, 2012. United States Nuclear Regulatory
Commission, Accessed April 30, 2013, http://www.nr¢.gov/reading-rm/doc
collections/aslbp/proceedings/2012/ .

*Kevin McQuaid, “Worries Heard at Nuclear Relicensing Hearing,” Baltimore Sun. July 10, 1998.
Accessed Feb 1 2012,
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Buchanan, New York, initially filed for an extension in 2007, the operating utility
company asserted that because the buried pipes at the facility do not carry radioactive
liquid they were not subject to the aging management review. Two years later in 2009,
however, a leak from these pipes containing thousands of gallons of water containing
radioactive material proved Baltimore Gas and Electric Company wrong. As a result,
New York Attorney General Eric Schneiderman and Connecticut Attorney General
Robert Snook began lobbying on behalf of their respective states against the NRC
renewing the license for this facility. The operating license is set to expire in December
of 2015, but the NRC has given Entergy permission to continue operation while the
license renewal application is under review. This is the first instance of a state countering
the NRC'’s relicensing, and also the first instance in which a new license was not granted
in the usual 30 month time frame.*

Analysis of this information indicates that localized opposition to extending the
life new reactors in the form of formal hearings and challenges has been consistently
present yet ultimately ineffective, considering every relicensing application since 1998,
with the exception of Indian Point, has been challenged during hearings and then
approved by the NRC. The significant difference with the Indian Point facility is the anti-
licensing lobby of New York and Connecticut as states rather than complaints lodged by
individuals or groups. Separate conclusions can be drawn from this information. First,
opposition to building new reactors exists in the US, but it is localized rather than
nationalized. Nationally, polls reveal that Americans support nuclear pursuance.

Opposition to the actual reality of pursuing nuclear energy in the form of building new

** With the exception of the relicensing of the Crystal River Unit 3, which has been delayed due to
infrastructural damage.
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reactors exists, but at a more local level among those who live in the communities where
reactors are supposed to be built.

However, that is not to say that significant support in favor of new reactors does
not exist within communities where reactors are proposed. The first plant to apply for and
be granted a new reactor license since 1978 is a 2 reactor expansion of the Vogtle plant in
Georgia. During the public hearing proceedings of April 2008, twelve individuals in total
addressed the panel, five speaking in support of the Vogtle license and seven against.
Those who spoke in favor of the license mainly represented organizations, such as
Citizens for Nuclear Technology Awareness; the Burke County School Board; the Clean
and Safe Energy Coalition; Columbia County Chamber of Commerce; Augusta Metro
Chamber of Commerce; plus individual citizens from local communities. They cited
clean energy, employment benefits, and low electricity prices among the reasons that
SNC had their support to expand the Vogtle plant. Those who spoke against Vogtle’s
license approval were, in contrast, comprised completely of local citizens who did not
represent groups or organizations, though it was the local anti-nuclear groups that
originally lodged the challenges that instituted the hearings. Their reasons for concern
were fairly consistent: pollution in the Savannah River; damage to local fish and animal
populations; use of water in a drought area; radioactive contamination; high local cancer
rates; waste disposal. *°

The Voglte expansion public hearing in 2008 can be classified as fairly
representative of the relicensing hearings documented since the late 1990s. The interest

and governmental groups represented may go by different names, but most of them put

*® Docket from NRC proceedings, Matter of Southern Nuclear Operating Company Early Permit for
Vogtle. 20 March 2008. Docket # 52-011-ESP http://pbadupws.nrc.gov/docs/MLO808/ML0O80800263 .pdf.
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forth the same arguments for continuing the life of existing reactors: economic growth,
jobs provided, clean energy, and future low energy prices. Local chambers of commerce
tend to support keeping and building reactors, as well as local pro-nuclear and
environmental groups. Those who tend to oppose the reactors are anti-nuclear groups
such as the Sierra Club (which is well represented at many of these NRC hearings) and
local citizens with concerns for their personal quality of life related to issues of
contamination, cancer, or pollution. As with the applications for renewed licenses, the
application for a license to build the two new reactors at Voglte was eventually approved.
According to the timeline provided by the NRC, new licenses are generally approved or
denied approximately 6 years after their application. SNC applied in 2006, obtained its
ESP in August of 2009, and then the COL in February of 2012, right on schedule. The
next opportunity for public hearings will occur within the next 6 years during the Plant
Construction/Verification stage.

Secondly, this information suggests that citizen complaints and challenges from
local interest groups matter little in the approval process of new or existing reactors.
What does seem to matter are challenges brought forth on behalf of states in the licensing
process. Indian Point provides the first opportunity to follow this process of state
opposition in the US system.

Historically, physical demonstrations and protests have been happening in the US
since the 1970s. Some took place in Washington DC, such as the 65,000 person protest in
1979, and some in New York City such as the 200,000 person protest in the same year. In
1982, the largest anti-nuclear protest in the US took place in New York City’s Central

Park. More often than not, these national demonstrations were organized on behalf of



55

international causes like the International Day of Nuclear Disarmament and Great Peace
March for Global Disarmament, and so were politically focused on nuclear weapons
rather than nuclear energy. To find specific protests against nuclear energy, one has to
look locally. The Clamshell Alliance, for example, was organized in 1976 specifically to
take non-violent action against construction of the Seabrook nuclear reactor in New
Hampshire. The 4000+ members of the group, known as “clams” have over the years
continually engaged in “civil disobedience” with some protests resulting in arrests and
the need for National Guard intervention. The Clamshell Alliance inspired similar
protests at the Diablo Canyon plant in California by the Abalone Alliance, and then
across the nation at other nuclear facilities. Despite these protests, both the Seabrook and
Diablo Canyon reactors are currently in operation. There is one instance in the US in
which a local community effectively decommissioned a nuclear power plant by public
vote in 1989 in Sacramento, California. Though the local community initially voted to
embrace the Rancho Seco plant in the mid-1960s, 14 years after its start date they again
voted to decommission to plant, citing problems with fuel storage as their chief
concern.’” This remains the sole instance to date in which a reactor already in operation
has been decommissioned as a result of public vote.

Similarly, there is only one instance in which such protests are believed to have
halted the initial construction of a nuclear facility, the Black Fox facility, which never
reached the stage of license application from the NRC. In May of 1973, the Public
Service Company of Oklahoma (PSO) announced plans to install Oklahoma’s first

nuclear power plant in Inola, just south of Tulsa. The local movement against the

37 Andrew Sabey, “Sacramento Shuts Out Rancho Seco,” University of California Davis Law Brief,
Accessed April 10, 2013. http://environs.law.ucdavis.edu/issues/13/2/articles/sabey.pdf.
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building of this plant, lead mainly by a local school teacher named Carrie Barefoot
Dickerson, buried the construction plans and licensing process under so much legal
wrangling and subsequent construction delays that in 1982, almost ten years after the
reactors were first proposed, PSO cancelled the project called Black Fox due to cost
overruns resulting from the large-scale community opposition to the reactors themselves
and to paying the rate increases necessary to build the reactors.® Though her efforts in
protesting Black Fox bankrupted her, Dickerson is remembered as being the key actor in
the movement that halted the construction of a nuclear facility in the US.

Even in the instance of Black Fox, it is difficult to clearly demonstrate that public
opinion against Black Fox’s construction was the sole variable driving the decision to
abandon the project. The main question here is whether or not PSO would have
consented to halt facility construction based solely on reactionary public opinion, or if the
abandonment of Black Fox had more to do with the increasing costs of building the
reactors the longer the legal wrangling carried on. In the end, the most likely scenario is
that negative public opinion created an anti-Black Fox movement that was able to
mobilize in a way that created real and costly barriers to continuing construction. After
all, similar protests existed in different places and reactor construction proceeded without
delay. In Oklahoma, these costly barriers to construction were the key determinant in
abandoning Black Fox, without which the movement most likely would not have been as
effective.

Ultimately, there is no clear correlation between public opinion and nuclear

energy pursuance in the US. The first hypothesis proposed in this project was that the

¥ Scott Thompson, “Rogers Woman Who Fought Black Fox Plant Left Lasting Legacy,” Oklahoma’s
Own, April 28, 2011, Accessed 28 Sept 2011, http://www.newson6.com/story/14536815/decades-later-
claremore-womans-fight-against-black-fox-plant-still-inspiring.
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greater the support for nuclear energy, the greater the pursuance and, conversely, the
greater the opposition the lesser the pursuance. This relationship between public opinion
and nuclear pursuance has proven weak at best in the US. When asked about nuclear
energy in general, a majority of Americans consistently support it. When asked
specifically about building new reactors, support decreases. Therefore, it is difficult to
define what public opinion really is in the US. Support is greater in theory, but less so in
practice.

In terms of voting preferences, both major parties, Democrats and Republicans
alike, are currently pro-nuclear and support an “all of the above” approach to a
comprehensive energy policy. In the 2012 US election, both Democratic and Republican
candidates Barack Obama and Mitt Romney ran on a pro-nuclear platform, though
nuclear energy was not a central issue in the election, coming in far from first after the
economy, healthcare, foreign policy and even after the importance of other energy
sources like petroleum and natural gas, which were mentioned more frequently by both
candidates during the campaign than was nuclear. The only anti-nuclear political party in
the US is the Green Party, which received .3 percent of the overall national total votes. In
the US’s two-party, winner-take-all system, voters have little motivation to vote for a
third party, anti-nuclear candidate when the chances of electing a Green Party President
or even Congressional member are slim. Ultimately, American voters are left with only
two viable candidates for President, and, in most cases, for Congress, both of which
support pro-nuclear platforms.

The greater the protests against nuclear energy the less a country will pursue it has

also been shown to be a weak assertion. Though every re-license application has been



58

formally challenged, they have all been approved. Similarly, challenges were raised for
the first new reactor application at Vogtle, which was also approved. The lone exceptions
are the Indian Point reactor, which faced intervention from NY and CT states rather than
just individuals and organizations (and is still underway); the Rancho Seco plant in
California which was abandoned after a negative public referendum; and Black Fox,
which stands as the lone example of how protests kept a reactor from being built (though
in the end it had more to do with how the protest raised the cost of building the reactor
than with push-back from the public).

The second hypothesis, that nuclear disasters negatively impact decision to pursue
nuclear energy, is also without strong support. The amount of nuclear energy generated
from the early 1980s until 2014 has remained relatively steady, even after Three Mile
Island in 1979, Chernobyl in 1986 and Fukushima in 2011. Of course, most reactors in
operation now that are generating that steady supply of nuclear power were approved
prior to the 1979 Three Mile Island disaster. While it is true that no new reactors were
approved after 1978, that is likely due to market considerations rather than safety or
public approval issues. Various circumstances in the 1970s coalesced to increase the cost
of investing in nuclear energy: expensive public relations campaigns, necessary for the
first time to counter an emerging anti-nuclear voice; competition with other resources for
subsidization money after increases in the price of oil; and policy enacted by anti-nuclear
President Jimmy Carter, specifically the 1978 Energy Tax Act which rewarded citizens
with tax credits for home investment in renewable energy all increased the price of initial
investment in nuclear energy. This increased cost is the most likely explanation for the

lack of new reactor applications after 1978. Though Three Mile Island in 1979 and
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Chemobyl in 1986 may have had some reinforcing impact, the market had already
established this decline in nuclear energy investment in the 1970s.

Secondary findings in this case are that nuclear disasters—particularly
Chemobyl, Three Mile Island and, to the extent that it can be tested now, Fukushima—
have no discernible lasting impact on levels of public opinion in the US. Though there
may be a momentary dip in support for nuclear energy, levels of support eventually
return to pre-disaster levels. Nuclear technology loses the most support when it is
militarized in the sight of the public. For example, support after Three Mile Island
decreased to a small extent and then rose again, but after the Cold War arms build-up
began in the early 1980s, there was a sharp and unrecoverable decrease in support for
nuclear energy.

Additionally, this research finds that support of nuclear energy in the US varies
nationally and locally. In theory, when asked about using nuclear energy, people tend to
support it. However, when asked specifically about building new reactors, there is less
support. This is a sort of “not in my backyard” response. When it comes to protesting
reactor applications, states are more successful interveners in the NRC licensing process
than individuals or organizations. Protests brought about by individuals or organizations
have only been successful when they can increase the cost of building a new reactor to
the point where it is no longer economically feasible for the electrical company, as in the
case of the Black Fox plant.

There should, of course, be some acknowledgement that true public opinion can
be a difficult variable to capture. While Gallup is a generally reliable source of polling

information, depending on the makeup of the random sampling, the timing and wording



60

of the questions, and participants’ willingness to answer truthfully, the results of any poll
may not be representative of the true general feelings of a given population. It is for this
reason that a qualitative study of protest activity and voting preferences have been
included with public opinion polls as these are the most accessible outlets through which
citizens can take action based on their opinions.

Access to Other Resources

Whereas the previous sections sought to determine to what degree public opinion
and nuclear disasters influence pursuance of nuclear energy, this section will examine
supplies of other electricity-producing resources with the hypothesis that the greater the
endowment of or access to domestic natural resources, the less a country will pursue
nuclear energy. Renewable sources and petroleum do account for a small percentage of
electricity generation in each case, but the share is so small that these energy sources are
not yet a sole viable alternative to nuclear in the same way as coal and gas. For this
reason, only coal and natural gas supplies will be considered in the US case.

In 2013, coal provided 37 percent of American electrical energy; natural gas, 30
percent; and nuclear, 20 percent. In relying on nuclear for 20 percent of electrical energy
needs, the US is the second largest nuclear consumer in the world, following only France.
In 2011, nuclear made up a significant portion of overall electrical production in the US,
equal to that of natural gas. In the past 2 years, however, natural gas usage has increased
from 20 to 30 percent, the result of technological advances in drilling technology that has
granted access to natural gas reserves previously unreachable by existing extraction

methods. Even with this natural gas boom, coal still remains the largest electrical energy
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generation resource, though its usage decreased from 46 percent in 2011 to 37 percent in
2012, the continuation of a general trend of decreasing reliance on coal since 2009.%

This hypothesis about nuclear energy in relation to other energy resources can
first be examined by looking at consumption statistics over time to determine whether
using more coal or natural gas at any given time necessarily equaled a reduction in
nuclear generation. Nuclear energy did not have a share in the overall US electrical
consumption until 1958, when 2 trillion BTUs were generated from nuclear. Since then,
the reliance on nuclear has steadily increased; similarly, reliance on coal has likewise
increased steadily until 2012, while reliance on natural gas deceased in the early 1980s
only to increase again in the 1990s.*

As the US economy has expanded since 1950, there have been general increases
in the use of coal, natural gas, and nuclear energy, with the most significant increases
coming from coal-produced electricity, usage which only began to decrease in 2009.
While there seems to be little relationship between usage of coal and nuclear (both
increased steadily) there is a correlation between natural gas and nuclear. When natural
gas consumption decreased in the early 1980s, nuclear energy consumption increased.
Both consumption levels then remained steady, until the lines cross again in 2012, when
reliance on energy sources for electricity in the US saw fairly significant shifts. Coal
reduced its share from 46 percent to 37 percent; Natural gas increased its share from 20

percent to 30 percent; Nuclear decreased slightly from 21 percent to 19 percent.*!

* Annual Energy Review, 2012, US Energy Information Administration, Accessed April 23, 2014.
http://www.eia.gov/totalenergy/data/annual/pecss_diagram.cfim.
“ Annual Energy Review, 2012, US Energy Information Administration, Accessed April 23, 2014.
http://www.eia.gov/totalenergy/data/annual/pecss_diagram.cfm.
4! Annual Energy Review, 2012, US Energy Information Administration, Accessed April 23, 2014.
http://www.eia.gov/totalenergy/data/annual/pecss_diagram.cfm.
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The biggest shift in these electrical energy sources came mainly from an increase
in natural gas usage, which resulted in decreases in both coal and, to a much lesser extent,
nuclear. The explanation here is clearly the intense surge in hydraulic fracturing
techniques the US has been experiencing in the past year and the glut of cheap natural gas
that increased production is creating. While more natural gas did, in this case, mean a
very slight reduction in reliance on nuclear (21 percent to 20 percent) the decrease was
negligible compared to the changes in coal consumption (46 percent to 37 percent).
Nuclear replaced natural gas in the 1980s as the price of natural gas increased, but as
natural gas prices plummet and the US moves to rely less on coal, there may be future
increases in both natural gas and nuclear.

This fluctuating reliance on different energy choices is not necessarily a new
phenomenon, and has consistently been related to energy resource price. The greatest
boom for new nuclear reactors in the US occurred in the 1960s and 1970s, when coal was
at its highest price and utilities were predicting a robust growth in electrical demand
concurrent with economic growth.*” The 1973 Arab Oil Embargo also resulted in an
increase in the price of oil. The price of natural gas, which had historically been coupled
with oil prices, experienced the largest increase up to that point in the 1970s when well-
head prices rose from .17 dollars per thousand cubic feet (TCF) in 1970 to $1.18 TCF in
1979.* It was during this time that most of the nuclear reactors in operation today were
applied for and licensed. After oil and gas prices stabilized at higher prices in the 1980s,

no new applications for reactors were submitted to the NRC. A second boom in reactor

# Lucas Davis, “Prospects for Nuclear Power After Fukushima,” Energy Institute at Haas, Working Paper

Series, Accessed August 10, 2013, http://ei.haas.berkeley.eduw/pdfiworking papers/WP218.pdf.
#3«US Natural Gas Wellhead Price,” US Energy Information Administration, Accessed August 10, 2013,

http://www.eia.gov/dnav/ng/hist/n9190us3a.htm .
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applications occurred in the late 2000s, when natural gas prices were at an all-time high
of $6.25 TCF in 2007 and $7.97 TCF in 2008.** Similarly, crude oil prices*® rose around
the same time from an average of $56.64*° per barrel in 2005 to $99.67 in 2008.* Finally,
coal prices also increased from an average of $51.16 in 2007 to $118.79 in 2009.*® These
recent trends demonstrate that when gas, oil, and coal prices are high, applications for
nuclear reactors increase dramatically, from 0 applications in 2006 to 5 applications in

2007 to 11 applications in 2008. Figure 5 illustrates these trends:

140

120
100

20 A - — «-#—-Price of Gas
60 < R - = Price of Coal

- \ e —ir— NRC Applications
20

0_ ‘k—_——-\ !-* ‘

2000 2007 2008 2009 2010 2011

40

Figure 5: NRC Reactor Applications, 2000-2011.%*

# «US Natural Gas Wellhead Price,” US Energy Information Administration, Accessed August 10, 2013,
http://www.eia.gov/dnav/ng/hist/n9190us3a.htm .

* Though petroleum in only used in small quantities for electrical energy, I include their prices here to
demonstrate general increased prices in energy sources, and because, historically, oil and gas prices
fluctuated together.

6 West Texas Intermediary (WTI) Prices.

47 «Cushing, OK WTI Spot Price FOB,” US Energy Information Administration, Accessed August 10,
2013, http://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=pet&s=rwtc& f=a.

*® BP Statistical Review of World Energy Report, Accessed August 10, 2013,
http://www.bp.com/content/dam/bp/pdf/Statistical-Review-

2012/statistical_review_of world energy 2012.pdf

* Data compiled by the author from US Energy Information Administration.
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Many of those plans for new reactors have now been abandoned, however. Other
than the Georgia Vogtle plant, which was approved for a 2 reactor expansion in 2012,
only one other approved site has started construction, in Jenksville, South Carolina. The
Chicago-based utility Exelon, for example, which is the nation’s largest nuclear operator
with 17 units, has postponed its decision on whether to build a twin-unit nuclear plant in
Victoria County, Texas. Two other large nuclear suppliers, NRG Energy and UniStar
Nuclear Energy, have put off building long-planned plants in south Texas and Calvert
County, Maryland, respectively. Of the 11 applications in 2008, four have currently been
shelved indefinitely. *°

Based on this data, we can conclude that enthusiasm for expanding nuclear energy
by way of applications for nuclear reactors increases when the price of gas and coal
increase as well, and when those gas and coal prices decrease, so do nuclear applications
as well as forward movement in building approved reactors. This actually seems fairly
commonsensical and is explainable by the fact that there has to be economic justification
for building a new nuclear reactor, a venture for electrical companies that has become
increasingly costly in the US since the 1970s. In other words, the cost of building a
reactor should be less than the cost of continuing to buy gas and coal at elevated market
prices. In 2007 and 2008, when gas and coal prices were high, applying for reactor
licenses made economic sense. Since then, however, the fracturing boom in the natural
gas industry has decreased the price of gas to the point that it makes more economic
sense to increasingly rely on cheap natural gas than to buy coal or pay to build a new

reactor.

>0 «Expected New Nuclear Power Plant Applications,” Nuclear Regulatory Commission, Accessed August
19, 2013, http://www.nrc.gov/reactors/new-reactors/new-licensing-files/expected-ncw-rx-applications.pdf.
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Based on these findings about the past relationship between prices of coal and
natural gas and nuclear energy pursuance, testing the hypothesis that the higher a
country’s natural resource endowments or ability to obtain energy from reliable sources
and at affordable prices will decrease the likelihood of nuclear energy pursuance will
allow for future projections on nuclear energy pursuance in the US. In 2011, oil and gas
exploration and production companies operating in the United States added 31.2 trillion
cubic feet of wet natural gas reserves to a new record high of 348.8 trillion cubic feet.”!
This is only the second time in US history that the number of natural gas added proven
reserves had been over 30 trillion cubic feet, the first time occurring in 2010. The 2010-
2011 year added almost 10 percent additional reserve capacity to US natural gas
prospects. In terms of natural gas pricing, the US natural gas wellhead price has
consistently decreased from its record high of over $10 per thousand cubic feet in 2008 to

around $3 per thousand cubic feet in 2011.%

Even accounting for monthly price increases
during the exceptionally cold winter of 2013-2014, the average price of natural gas in the
United States has not been this low since the beginning of the 21* century. In times of
low natural gas prices, interest in continuing or increasing nuclear energy capacity
decreases. This phenomenon explains the previously mentioned closure of at least two
nuclear plants, the Kewaunee and Vermont Yankee, which had been approved to
continue operation well into the 2030s.

American coal reserves actually surpass natural gas reserves and are, in fact, the

US’s most abundant natural resource. As of January 1, 2013, the demonstrated reserve

*1«“US Crude Oil and Natural Gas Proven Reserves,” Energy Information Administration, Last Udpated
August 1, 2013, Accessed March 23, 2014, http.//www.eia.gov/naturalgas/crudeoilreserves/.

52 «UJS Natural Gas Wellhead Price,” Accessed 23 March 2014,
http://www.eia.gov/dnav/ng/hist/n9190us3m htm.
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base of recoverable coal in the US was 257 billion short tons and The US Energy
Information Administration predicted that coal production was expected to grow 3.2
percent in 2014. With this much coal abundance, the US only imported 1 percent of the
coal it used to generate electricity in 2011, while US exports of coal increased from 5
percent of coal produced domestically to 10 percent in 2011.”* Recently pledged clean
energy goals coupled with increased availability of natural gas have likely contributed to
the decrease in coal reliance. If natural gas abundance continues, as it is likely to do, it is
also likely that reliance on coal will decrease as well, though coal production will
continue as the US begins exporting more coal to other countries. There seems to be little
relationship between coal usage and nuclear reliance, except to say that a guaranteed
domestic endowment of coal would likely to be a more affordable fall-back option than
nuclear should unlikely circumstances limit natural gas availability.

Though it is established that the US possesses abundant endowments of coal and
natural gas, two resources on which it depends most heavily for electricity production, it
is still worth mentioning regional energy trading relationships. Since the early 1970s, the
US’s two most significant energy trading partners have been Canada and Mexico. In
2008, the US imported 3.9 and 3.6 million cubic feet (MCF) of natural gas from each
country, respectively. Those numbers have decreased to 2.8 MCF from Canada and 2.7
MCF from Mexico in 2013.>* Both Canada and Mexico also possess large reserves of
coal and natural gas; additionally, all three countries are bound into fair future trading

cooperation with the US by the North American Free Trade Agreement, thus giving the

>3 “Coal Explained: Imports and Exports,” Energy Information Administration, Last Updated July 30, 2012,
Accessed March 23, 2014, http://www.eia.gov/energyexplained/index.cfm?page=coal imports.

%% «US Natural Gas Imports by Country,” Energy Information Administration, Last Updated February 28,
2014, Accessed March 23, 2014, http://www.eia.gov/dnav/ng/ng move_impc_sl_a.htm.
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US multiple future options to obtain affordable energy imports from reliable trading
partners should it need to increase imports in the future. The EIA, however, projects that
the net import share of total US energy consumption will decrease to 4 percent in 2040,
down from 16 percent in 2012 and 30 percent in 2005, and the US will transition from
being a net energy importer to a net exporter.””

This section produces two separate sets of conclusions: First, that coal
consumption and nuclear consumption have little to no correlation in the US. The only
relationship seems to be that the US has consistently used more coal for electrical energy
than nuclear, and will most likely continue to produce large amounts of coal, even with
lower gas prices, for export purposes. Even with environmental movements against coal
and allegations that it is a “dirty” resource, the current infrastructure in the US is
conducive to using coal while supply remains abundant and prices remain low. The more
clear relationship may actually be between natural gas and coal, evidenced by the
changes in use of each for electrical energy supply between 2010 and 2012. When natural
gas increases, coal (but not necessarily nuclear) decreases.

Second, when supplies of natural gas decrease, nuclear energy production
increases. This decreased supply of natural gas increases its price, thereby making
nuclear seem a more attractive energy option. To return to the original hypotheses of this
section, it seems that the relationship between coal and nuclear is unclear, as usage of
both have steadily increased since the 1950s. There also seems to exist a fluctuating

relationship between gas and nuclear; that is, when there is less gas, there is more

% «AE0Q2014 Early Release Overview,” Energy Information Administration, Last Updated December 16,
2013, Accessed March 23, 2014, http://www.eia.gov/forecasts/aeo/er/early production.cfm?src=Analysis-
b3.
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nuclear, and when there is more gas, there is less nuclear (though only small decreases, as
in the case of the 2011-2012 decrease from 21 percent to 20 percent).

Other findings 1in this section relate to the relationship between the price of energy
resources and their supply share of US electrical energy. First, when coal and natural gas
prices increase, so do application for new nuclear reactors. This phenomenon is
observable when gas prices were high in the late 1960s and 1970s, when most of the
reactors in operation today were constructed, and then again in 2007/2008 when gas
prices were high before the US oil and gas fracturing boom. Lastly, when natural gas
prices decrease, so do the applications for new nuclear reactors. As the US supply of
natural gas dramatically increased from 2010-2012 and therefore the prices decreased, the
applications for new reactors have also decreased from 11 applications in 2008 to none in
2012. Furthermore, much of the construction planned for the previously applied for
reactors has slowed if not halted as the high reactor construction costs are difficult to
justify in the face of abundant and cheap US natural gas and plants previously approved
for extended continued operation are closed because of economic reasons.

Overall, the hypothesis that higher natural resource endowments or reliable and
affordable access to resources through trading will equal decreased pursuit of nuclear
energy will only become clear in the coming years as operating utility companies apply
or do not apply for extended operating licenses on existing reactors. The voluntary
closure of the Kewaunee and Vermont Yankee plants for reasons of economic
insufficiency seems to indicate that this could be a trend if natural gas supplies remain

high and prices remain low. However, the new reactor construction at the Vogtle plant
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seems to tell a different story of the future viability of nuclear energy, though the
completion and operation of those two new reactors are still years in the future.
Chapter Conclusions

The relationship between nuclear pursuance and public opinion is weak. Though
opinion has varied over time, nuclear pursuance increased steadily until it reached the 20
percent mark at which it hovers now. This is one interpretation of the existing data,
though another interpretation must be presented. Because opinion measured at the
generalized national level has actually varied little over time, a consistent pursuance of
nuclear energy could be seen as actually in line with opinion. The argument against this
interpretation is that while generalized national support for nuclear energy has been
relatively consistent, localized and specific opinion against nuclear has been much
stronger. Despite protests and objections from the public, reactor life-extension
applications have consistently been approved by the NRC, thus allowing for the
continued 20 percent reliance on nuclear energy.

One issue that was not initially formulated into a hypothesis but has become
increasingly worth of consideration throughout this research is that of the phenomenon of
regulatory capture. Nuclear power seems to be a textbook example of the problem of
regulatory capture, a situation in which an industry gains control of and then manipulates
in its favor the agency that is meant to regulate it. The safety requirements set forth and
enforced by the NRC have long been criticized as patchwork at best and negligent at
worst. Victor Gilinsky, who served on the NRC during and after the Three Mile Island

incident, recently said in an interview that the NRC is a “...wholly owned subsidiary of
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the nuclear power industry.”*® In 2008, during his presidential campaign, President
Obama also said that the NRC is a “moribund agency that....has become captive of the

industry it regulates.”’

The NRC certainly has motivation to keep regulatory oversight
weak. The commission’s defenders have pointed out that it must be cautious because
increased safety measures would equal increased operating costs, which could hurt the
nuclear industry and thus leave the commissioners out of a job. There have also been
instances of a “revolving door.” In 2008, Jeffrey Merrifield, who had served on the NRC
since 1997, left the commission to take a job at The Shaw Group, which has a nuclear
division regulated by the NRC.

The likely scenario is that the NRC has continuously made decisions in favor of
the nuclear industry despite other considerations such as public opposition or concems
about safety after nuclear disasters. In doing so, the commission has placed its own
survival over the integrity of its office. Public opposition seems to be effective only when
it can create practical and costly barriers for utility companies, such as the case in the
Black Fox plant, or when states intervene in the NRC approval process. Furthermore,
voters have few options for electing anti-nuclear representation at the presidential,
congressional or even local levels given the nature of the two-party, winner-take-all
system that favors the Democratic and Republican parties, both of which are pro-nuclear.

Ultimately, the market seems to provide the most explanatory power for
decisions to pursue nuclear power. Most reactors in operation today were built in the

1950s, 60s, and 70s, with original operation licenses for 40 years that can be extended for

up to 20 additional years. It is from these reactors that the US gets most of its nuclear
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energy. The lack of new reactor applications and construction since the 1980s explains
the steady 20 percent reliance since the 1980s and why we have not seen a significant
increase in nuclear power generation. The early reactor boom brought most of the
reactors in operation now, but as these projects wore on, utilities companies realized the
immense time and cost involved in constructing nuclear sites. While coal and gas were
abundant and relatively cheap, investing such a large amount of capital into a nuclear site
became less attractive than the more traditional sources of energy. One may argue that
rate payers actually absorb much of the initial cost of construction over time, and this is
true, to some extent. However, this increase in electricity rates for citizens is usually quite
unpopular, which can in tum mobilize re<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>