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The Fukushima Nuclear Disaster:
One of the World’s Worst-Ever Cases of Pollution

Fumikazu Yoshida

If we review the accident at Fukushima Daiichi Nuclear Power Plant on
11 March 2011 and examine the nuclear disaster that has followed it from
the standpoint of the theories that have been developed to deal with the prob-
lems of pollution, and analyze it first from the point of view that focuses on
“the causes of pollution” and “the damage that pollution causes”, and then,
further, to go on to consider the various theories or concepts that relate to is-
sues of “responsibility”, “countermeasures”, “social cost”, “relief”, and finally to
weigh up proposals for “an alternative policy”, it should become possible to
determine the extent of the problem, the issues that have to be faced and the
courses of action that we need to take, the prospects for finding a solution, and
a timeline that may lead to its resolution.

JEL Classification: Q53, Q54, @56, Q51
Keywords: Nuclear Disaster, Pollution, Great East Japan Earthquake, Nu-
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I Introduction

Until recently, the Japanese have tended to think that such disasters as the
Minamata disease (organic mercury poisoning from a chemical factory in Kyushu
in the 1950-60s), the Itai-itai disease (cadmium pollution at Toyama from the Ka-
mioka mine in the 1950-60s), Yokkaichi air pollution (from a power and petro-
chemical plan at Yokkaichi in the 1960-70s) — and all similar problems caused by
industrial pollution — were things of the past, and that their causes and conse-
quences have been understood and overcome. The Fukushima nuclear disaster,
however, has been responsible for the largest and worst case of pollution to have
occurred during the postwar era. It is much more than just a reiteration of past
pollution problems as a result of neglecting the lessons they were supposed to have
taught us: its complexities and scale are greater than anything that has gone be-
fore.

Environmental economists (of whom I am one) have worked out a method to
deal with the problems caused by pollution through the analysis and resolution of
the various cases of pollution that have formerly occurred in Japan. Our work has
been based on a variety of what for want of a better word we may call ‘theories”.
concepts and principles that deal with “the causes of pollution”, “the nature of the
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damage caused by pollution”, “an assessment of the responsibility for the pollu-

tion”, “styles of countermeasure to deal with the consequences of pollution”, “the
social costs”, “types of relief”, “alternative policies” and so on”. Among these, “the
causes of pollution” and “the damage caused by pollution” are foundational, for
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upon them we build theories of “responsibility”, “social cost”, “countermeasures”,
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“relief” and finally “alternative policies” (such as, in the case of nuclear power
plants, their “denuclearization”). If we therefore analyze the nuclear power plant
disaster from the standpoint of the theory of pollution and its problems, it should
become possible to determine the full nature and extent of the problem, which will
then in its turn help us to clarify the issues that still need to be resolved, set a
course of action and a timeline for their resolution and find in all this some pros-
pects of hope for an ultimate solution.

At the end of the lawsuits held in the early 1970s to resolve the issues brought
about by Minamata disease, the case of Yokkaichi air pollution and the Itai-itai dis-
ease, the judges delivered what we can recognize to have been historic rulings. As
a student who aspired to conduct research on the problems of pollution, I read
these judgments published in special numbers of “Houritu Jiho”(Journal of Law) or
“Jurist” and remember their contents even now. These rulings had a major impact
on Japanese society and on major Japanese corporations, not only by systemati-
cally denoting “the causes of pollution”, “the nature and extent of the damage”, “the
issue of responsibility”, but also by clarifying the course of relief afforded to the vic-
tims and the responsibility of the polluters.

The experience of the four major tribunals led Japan to establish the polluter
pays principle while at the same time inaugurating a relief system for the victims.
We also came to recognize the importance of joint efforts made by the responsible
corporations and victims, together with the administration and scientists, lawyers,
to clean up the mess caused by pollution and to restore the environment to its for-
mer state of relative health. Yet, even when the problems of pollution are localized,
it has been necessary for more than 40 years to continue these efforts of reclama-
tion and restoration, while, in the Minamata disease case and other similar cases
the issue of victims’ relief has even now not been satisfactorily resolved. We have
also learned that in addition to such essential countermeasures as cutting off the
source of the pollution, decontamination and the relief of damage to health, we also
need to make conscious efforts to resolve social conflict and overcome social dis-
crimination in order to rebuild local communities that have been divided by the
problems of pollution. Many issues remain concerning the cost burden generated
by relief for the victims, the cleanup of pollution and appropriate countermeasures
to contain the source of the pollution.

Although, at the time of writing, more than two years has passed since March
the 11*, 2011, the day of the Great East Japan Earthquake and the TEPCO
Fukushima Daiichi Nuclear Power Plant disaster, it is still difficult to obtain a
complete, or even a relatively accurate, picture of the event, or work out a direction
in which to go to cope with the myriad of problems that it has thrown up. So severe
are they that we can characterize this disaster as a “second war defeat” since its
impact on the nation questions the whole basis of Japan’s postwar society. Quite
apart from the immense dangers that the ‘accident’ still poses, the dimension of the
“emergency” caused by these circumstances requires us first to reexamine and
where necessary revise the old polluter pays principle and the victims’ relief princi-
ple that have been established as result of the experience of the problems caused
by postwar pollution. Since the Nuclear Damage Liability Facilitation Fund pro-
vides the legislation to relieve the victimizer (rather than the victim), while the
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principle of “res nullius” responsibility has already been raised by the polluters
(the victimizers), it will therefore be of the greatest significance to analyze the nu-
clear disaster of Fukushima from the standpoint of the principles already estab-
lished to deal with the problems of pollution. At the same time, society demands a
systematic and thorough explanation of the theories and principles that underlie
the concepts of “the causes of pollution”, “the nature and effects of the damage
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caused by pollution”, “pollution’s social costs”, “deciding on the responsibility for
pollution”, “countermeasures against pollution” and, finally, “proposals for alterna-
tive energy” that will enable us to grasp the whole picture of the largest and worst
nuclear disaster of the postwar years and map out future prospects for reform.

On the basis of research and considering the facts about the disaster that have
so far been revealed, this present article attempts to look first at the nuclear disas-
ter from the perspective of the general concept of pollution and its problems and
then go on to analyze the disaster in terms of the theoretical concepts of “the
causes of pollution”, “the damage caused by pollution”, “the social costs of pollu-
tion”, “the responsibility for pollution”, “countermeasures against pollution” and fi-
nally the theoretical concepts of “alternative sources of energy”. The first half of
this article (II-XII) is based on contributions published in 2011 on the “Asahi Shim-
bun” webronza (web site), and for the second half (XIII-XIV) on contributions pub-
lished in the evening edition of the “Hokkaido Shimbun” from November to Decem-
ber of the same year. These have been reorganized, with some new information

added and the appropriate adjustments made.
II The perspective afforded by the theory of ‘the problems of pollution’

As a scholar who for many years has been devoting himself to the study of Ja-
pan’s pollution and environmental problems from the standpoint of environmental
economics, I want first to point out the following features that are relevant to the
nuclear disaster.

(1) The purpose of an analysis of pollution and the environmental problems that
follow in its train is to determine the actual situation and the scope of the damage,
and then to suggest how, wherever possible, we may counteract the effect of such
damage. Yet since research into and countermeasures against the Fukushima nu-
clear disaster have been delayed, knowledge concerning the scope and degree of
the radioactive damage caused by Fukushima’s damaged reactor is still seriously
insufficient. Indeed, tardy disclosure of information and improper instructions for
evacuation are everywhere manifest. Data collected by the System for the Predic-
tion of Environmental Emergency Dose Information (SPEEDI) have been for-
warded to the U.S., but have not been used for the evacuation of the local popula-
tion. SPEEDI is “computer-based decision support system” used by researchers,
and its function is for a real-time Dose assessment in radiological emergencies.

(2) In the present instance, the investigations so far have identified “saving on
safety measures” or “a site location mistake” as overlapping causes of this nuclear
disaster and the pollution that it has caused and that ought to have been avoided.
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The Investigation Committee on the Accident at the Fukushima Nuclear Power
Stations is carrying out the current investigation and needs to shed light not only
on the support that has been provided since the accident, but also on problems ex-
isting before the accident, such as the lack of preventive measures, while also fo-
cusing on future necessary measures to correct flaws in (national) regulations and
standards. These conclusions should be used during the overhaul of all nuclear
power plants across the country.

(3) While the provision of relief to the victims is delayed, a system to protect and
relieve the victimizer (in this case TEPCO) has been set up. When the Nuclear
Damage Liability Facilitation Fund Law designed to bail out TEPCO was passed,
the reason given was to avoid bankrupting the victimizer so as to ensure that in-
demnities would be carried out. The logic of this reasoning is clearly similar to
that which led to the split-up of Chisso Corporation after the outbreak of Mi-
namata disease: despite the enormous number of victims, the political and eco-
nomic domination of the victimizer entails an asymmetric relationship between
“the victimizer and victims”. As, for example, Chisso Corporation’s compensation
contract (which took the form of a simple ‘solatium’ or apology) forced the victims
to abandon their right to institute a lawsuit to claim for indemnifications. Another
example: in the face of a lawsuit to request the decontamination of a golf course,
TEPCO has argued that “radioactive material not being the property of TEPCO,
TEPCO has no responsibility for decontamination”. This use of the “res nullius” re-
sponsibility concept to evade the polluter pays principle cannot be ignored. It can
be regarded as an example of neo-liberal “disaster capitalism” trying to ride out
the catastrophe it has caused. Ifthis is allowed to continue, a vast quantity of pub-
lic funds will be used for decontamination and TEPCO’s responsibility will be
shelved. To argue that “profit is a private monopoly, but risk is taken over by the
state” is unacceptable.

(4) The issue of insufficient compensation to residents for “voluntary evacuation” is
a question for the administrative authorities. During the Minamata disease, the
authorities advocated “self-regulation” of seafood consumption as a method to
lessen their liability for indemnities and therefore reduce the total amount. Now,
the Nuclear Safety Commission has initially tolerated the dumping of radioactive
contaminated water in the sea since they claim that it will be diluted. But even di-
luted in seawater contaminants will be concentrated thousands of times through-
out the food chain. Such elementary knowledge concerning the environmental con-
sequences of pollution, one of the vital teachings of the Minamata disease, is now
apparently being forgotten.

(5) We must also recognize that another consequence of contamination is the prob-
lem of discrimination and what has been called “reputational damage”. The out-
break of Minamata disease meant that people would no longer buy products la-
beled “Minamata”, while locals could not reveal their identities for fear of facing
discrimination. That Fukushima Prefecture and neighboring areas are likely to
face the similar problems of discrimination is an issue of grave concern. Of course,



2013.3 The Fukushima Nuclear Disaster 5

the polluter is responsible, and sufficient compensation ought to be obligatory.

(6) We anticipate long-term pollution and the enormous costs of decontamination,
while analysis concerning the social costs due to the nuclear disaster will be a ma-
jor challenge for environmental economics, a matter that we shall discuss in detail
later.

As I have said, the problems experienced during earlier outbreaks of Japanese
pollution and the course these problems followed are now being repeated. Indeed,
it might be better to say that the phenomenon is a symptom of a regular and recur-
ring characteristic of Japanese society.

The nuclear disaster, however, is characterized by radioactive contamination
and is on a scale that reaches far beyond the scope of traditional environmental is-
sues. Rather than simply being a local problem, it has been from the beginning a
nationwide and potentially international issue (some say that it has the potential
to affect the whole of the northern hemisphere).

If we consider the nature of the devastation and the number of victims
(115,000 people subject to evacuation, about 1 million people in a relatively high
level radiation zone) as well as the extent of affected area (an evacuation area of
800km’, equivalent to Tokyo’s 23 wards and the city of Hachioji combined, while
the contaminated area extends up to 200km radius, from the whole of the Kanto
region to Iwate and Yamagata), then we understand that the Fukushima Daiichi
Nuclear Power Plant accident has been the cause of injury to human society and
the natural environment on a scale that is unprecedentedly wide-spread and life-
threatening in its effects”.

While the polluting company is one of Japan’s major corporations and its po-
litical and economic powers are formidably strong, the state’s involvement and the
institutions dealing with nuclear power are specific to Japan. Moreover, as
earthquake-prone Japan has 54 nuclear power plants nationwide, the risk of a
similar situation occurring actually exists and makes this problem even more seri-
ous. In that sense, this disaster is the result of the failure of Japan’s energy policy.
It is an environmental issue, but it is at the same time a management problem
arising from the energy crisis.

III The theoretical concept of the causes of pollution as applied to the
nuclear disaster

The events that followed the tsunami were so severe that Masao Yoshida, the
director of the TEPCO Fukushima Daiichi Nuclear Power Plant at the time, him-
self confessed at a press conference on November 12 that “During the week after
March 11th, I thought many times that I would die”. At the height of the immedi-
ate crisis the Prime Minister even examined the possibility of evacuating 30 mil-
lion people from the metropolitan area. As for the causes of the accident, many
questions have been asked, yet we wonder how many of them have been answered
in the interim report published on December 26, 2011, of the Investigation Com-
mittee on the Accident at the Fukushima Nuclear Power Station”. We can thus un-
derstand that what we may call the theoretical concept of “the causes of pollution”
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is at the root of the concept of nuclear pollution.
For example, does the interim report offer answers to certain basic questions?

- Why, in an earthquake-prone region like Japan, have 54 nuclear power plants
been built?

- Why, although closer to the epicenter and also hit by the tsunami, was the Ona-
gawa Nuclear Power Plant, managed by the Tohoku Electric Power Company,
able to prevent a total loss of power, while the Fukushima Power Plant was not?

- Why have measures against severe accidents been left to the voluntary initia-
tives of the operator?

- Why had no adequate measures been taken against a total loss of power?

The interim report of the Investigation Committee on the Accident at the
Fukushima Nuclear Power Stations focuses on the official response after the
earthquake and tsunami, and draws attention to certain failures that have, in vari-
ous ways, been widely reported: poor communication between TEPCO and the gov-
ernment, a lack of cooperation within the cabinet over measures to cope with the
crisis, and the fact that even TEPCO itself did not really grasp the full implications
of the developing situation nor notice the dysfunction of the emergency condenser
in Unit 1.

The investigators have also pointed out failures of foresight and planning:
when considering preventive measures against severe accidents, insufficient atten-
tion was paid to the risk of a tsunami that might exceed the design criteria, while
the response to a total loss of power or an emergency situation was inadequate;
and no one seems to have taken into consideration the effects of a combined earth-
quake and tsunami of such a magnitude. But the real problem is why these fail-
ures should have been allowed to continue unnoticed and uncorrected in the first
place.

We may cite for comparison the tsunami countermeasures undertaken by To-
hoku Electric Power Company, whose Onagawa Nuclear Power Plant was built 15
meters above sea level, while, as an earthquake countermeasure, its earthquake-
resistance strength was three times that required by the Building Standards Act.
Consequently, although closer to the epicenter of the earthquake, it was somehow
able to secure the power supply. TEPCO’s Fukushima Nuclear Power Plant, on the
other hand, had taken neither of these measures.

The Fukushima Nuclear Power Plant, built originally by the U.S. General
Electric Company (GE), was not designed to withstand either earthquakes or tsu-
namis, and though, over the last 40 years, earthquake resistance standards have
certainly become more stringent, no drastic measures to strengthen the plant’s de-
fenses had been carried out. It is no exaggeration to say that at the time of the di-
saster the Fukushima Nuclear Power Plant was a defective plant. Nuclear power
is thought to be cheaper than other sources, yet as the cost of large-scale thermal
power has decreased, so the cost advantages of nuclear power have begun to crum-
ble.

Mr. Toru Hasuike (former secretary general of the Association of the Families
of Victims Kidnapped by North Korea), who served as head of maintenance person-
nel in the Fukushima Daiichi Nuclear Power Plant, explains in his book Watashi-
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gaaishita Tokyo Denryoku (I loved TEPCO)” that since thermal power generation
by natural gas has been steadily becoming cheaper, spending more money on se-
curing the safety of nuclear power plants was likely to make electricity derived
from nuclear power the more expensive method of the two. So, since cheapness of
operation was selling point, stringent reductions were made in operating costs
while “remodeling where necessary” was to be carried out “to secure old plants”. At
the same time, management took the decision to use nuclear power plants for as
long as possible after the legal depreciation period of 20 years had passed, a deci-
sion that was the source of big profits for the power companies.

We can postulate the following as likely causes for the total loss of power: (1)
the immediate collapse of power transmission lines due to the earthquake, (2) the
breakdown due to the tsunami in the operations of the emergency diesel power
supplies placed beside the sea, (3) an inadequate supply of batteries in the control
room so that it became inoperable. At the same time, during the process leading to
core meltdown, deficiencies in the vent and filter (installed in the EU) became ap-
parent. We can therefore point out, as an underlying cause, “savings in safety
measures”.

According to the interim report, TEPCO ran a trial calculation in 2008 on the
effects of a tsunami based on expert opinions and the views of the national Earth-
quake Headquarters. The result indicated the need for a seawall of at least 15.7m
in height. Current estimates suggest that the installation of such a seawall would
cost tens of billions of yen and that it would take about four years to build®. In fact
and ironically, only on March 7, 2011, four days before the earthquake, did the Nu-
clear and Industrial Safety Agency (NISA) learn of the estimation of 15.7m, but did
not specifically request that such countermeasures should (at once or at any time)
be undertaken”. It goes without saying that while TEPCO was clearly afraid of the
rising cost of “cheap nuclear power” that would follow installation of a seawall, we
need also to bear in mind the responsibility of the state and its loose application of
regulations that were themselves already loose.

During their interviews, the TEPCO executives are all reported to have af-
firmed, “We never thought that a natural disaster would exceed the design criteria,
nor that it would be necessary to deal with it”. Nobody has clearly explained why
they believed this, but testimonies such as “There would be no end if we were to
start making hypotheses about likely catastrophes” or “Since the Kashiwazaki-
Kariwa Nuclear Power Plant was able to deal with the situation, we judged that
the design was correct” (Yoshida, director at the time) indicate the company lacked
any proper awareness of possible dangers®. During the Hamaoka Nuclear Power
Plant trial, the Chairman of the Nuclear Safety Commission, Haruki Madarame,
speaking as a witness for the Chubu Electric Power Company, stated that “To hy-
pothesize a total loss of power would mean the impossibility of being able to oper-
ate a nuclear power plant at all” and that “A pragmatic and clear-cut attitude is
needed”. If this blinkered attitude has been the official position, then the problem
is not simply confined to TEPCO: it is one that affects the whole Japanese nuclear
power system.

Since such a ‘safety philosophy’ appears unable to envisage a severe accident
nor seems to see any need to think about a long-term total loss of power should an
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accident happen the government authorized the continued running of the
Fukushima Nuclear Power Plant, until, finally, the inevitable accident occurred.
Since all the nuclear power plants nationwide operate according to the same stan-
dards, they must all have the same problems.

The interim report fails to come to grips with the structural and organiza-
tional history that lies behind such a lack of awareness and so many misjudgments.
In other words, it has been unable to analyze the structure and get to the core of
what has been called a “Nuclear village” (Group dynamism). If we hope to take ad-
vantage of the lessons that are being revealed during the investigation of the acci-
dent, and consequently engage in fundamental reforms of the regulations for the
safety and running of the plants, we need first a full-fledged analysis and verifica-
tion of the report’s findings.

The Commission on the accident at Three Mile Island (Dauphin County, Penn-
sylvania, 1979) held 150 public hearings within six months and produced a report
that included recommendations for improvement. In Germany, the Ethics Com-
mission for a Safe Energy Supply, while not investigating any specific accident, has
carried out some theoretical groundwork in support of denuclearization. Yet in Ja-
pan, we have now learned, no minutes were taken of government meetings over
the possibility of nuclear accidents, a record that is essential for any investigation
of actual accidents and planned countermeasures. Such an oversight is either an
elementary mistake or an attempt to hide the decision process. In either case, the
absence of such a record shows that Japan, unable as a consequence to withstand
the judgment of history, possesses neither the characteristics nor the appearance of
a modern nation. It is more than doubtable that this country is fully qualified to
operate such high technological resources as nuclear power hardware and software.

In its report “Fukushima Lessons Learned” (October 2011), the Swiss nuclear
safety and inspection agency (ENSI) has pinpointed 39 organizational and techni-
cal failings and inadequacies in the running and supervision of the Fukushima
Nuclear Reactor; among them are:

(1) a deficient educational program (for staff), (2) a poor corporate culture, (3) limi-
tations placed on safety precautions for economic reasons, (4) the safety inspector
was a member of METI (and thus not an impartial observer), (5) structural defects
in the overall supervision system, (6) inadequate supervision in depth, (7) the op-
erator (TEPCO)’s lack of a safety culture, (8) a weakness in procedures for decision-
making, (9) the inadequate preparation of emergency measures, (10) excessive de-
mands of staff, (11) regulatory deficits, (12) a delay in emergency planning, (13) in-
sufficient measures for protection against radiation, (14) insufficient information
provided for the local population, (15) the dangers inherent in group dynamics (the
concept of the “Nuclear Village”), (16) Stressful working conditions, and so on...

IV Background causes: A Questioning of Japanese society and science
The Great East Japan Earthquake and the subsequent nuclear disaster have

brought to the surface a major issue that concerns Japanese society and the nature
of science and technology as these are practiced in Japan. Although experts at
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once pointed out that the meltdown had reached level 7, it took from one to two
months for the government and TEPCO to admit that this was so. They repeatedly
used the expression “beyond expectations”. But the term “beyond expectations” is
dishonest since it refuses to admit that “the expectations” were based on calcula-
tions or models that were themselves inexact. This vague and self-exculpatory ex-
pression has been repeatedly used by all the experts, from seismologists to meteoro-
logists, from civil engineers to nuclear engineers, and finally by the managers of
TEPCO itself.

The “unexpected” tsunami has been made the cause of the damage that led to
the “total loss of power” at Fukushima Daiichi Nuclear Power Plant. In drawing
up earlier models, the Japan Society of Civil Engineers had estimated a tsunami of
no more than 5.7 m, yet the nonpartisanship of this estimation is very question-
able since parties interested in the electrical power industry played a key role in
drawing it up. The expression “beyond expectations” became a “watchword” or
mantra that has been used as a shield to protect people from the recognition of
their own responsibility.

A number of critical essays have now been published that deal with the pro-
cess of nuclear ‘accidents’, starting with “Hiroshima” and leading to “Fukushima”.
In “The New York Times” dated 16 March 2011, Jonathan Schell, for example,
states in his article “From Hiroshima to Fukushima” ? that “The problem is neither
in emergency generators nor safety standards, but in the fact that it is human na-
ture to make mistakes”, and he concludes that a nuclear accident is an event that
is endemic to the modern history of nuclear power use (and, presumably, that op-
erators will continue to make mistakes).

My own view is rather different. I think it is necessary to consider that “Hiro-
shima” and “Fukushima” are the result of problems that have to do specifically
with the nature of Japanese society itself. Sixty years ago, driven by the ideology
of the “Greater East Asia Co-Prosperity Sphere” and heedless of differences in na-
tional power, Japan started a war which those who led the nation into that war
knew in their hearts that they would never be able to win. All the way until the
very end, denying the disjunction between ideology and reality, Japan continued to
ignore the worsening war situation and the air raid damage on the metropolitan
area. Only after the atomic bombings of Hiroshima and Nagasaki did Japan fi-
nally admit defeat and the “end of war”.

Equally shortsighted ideologies and myths, such as “Nuclear power is safe” or
“Nuclear power is cheap” underlie the Fukushima Daiichi Nuclear Power Plant ac-
cident. Japan, unlike most other countries, is prone to earthquakes, so, why have
nuclear power plants been built in such a country? Furthermore, why is their con-
centration along the coast supposed to guarantee safety? Those who use the
“defense-in-depth” principle of safety as their argument repeatedly dismiss such
doubts and queries: there is always, they say, a back-up line of defense.

Although there has been a spate of accidents, cover-ups and falsification of
data, the construction of new nuclear power plants and their expansion has contin-
ued without any effort being made to learn lessons from these disturbing events,
generalize from them, and take actions to prevent their recurrence. Indeed, under
the banner of “resourceless Japan” and despite being unable to make a fast-breeder
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reactor or a reprocessing plant, the government has continued to pursue the devel-
opment of “nuclear fuel cycle” technology, never looking with due care at the diffi-
culties that this technology poses or the principles that lie behind it. As a result,
the disposal of spent nuclear fuel has now become a pressing problem. We have
also learned that cost estimates for the direct disposal of spent nuclear fuel have
been concealed'”. The theory of “resourceless Japan” (that Japan has no natural
resources) is a kind of delusion that was once used to rationalize the pre-war inva-
sion of the continent, and has now, since the war, been touted to support the devel-
opment of nuclear energy and the reprocessing of nuclear fuel. After spending al-
most 19 trillion JPY, only about a half of the spent nuclear fuel could be reproc-
essed into MOX fuel to the value of 900 billion JPY. The nuclear deterrence theory
is then used to paper over this failure of economic rationality"".

Another major problem is that the concepts of “risk management”, “risk train-
ing” and “logistics” have not taken root in Japanese society. Quite simply, it is as if
people thought that preparing for an “unlikely event” by the performing on a daily
basis tasks of risk management and training would be calling into question the
ideas “safe” and “cheap”. Finally, without their being seriously considered, worst-
case situations such as “core meltdown” and “total loss of power” are simply per-
ceived as “beyond expectations” and are replaced with the desired predictions.

Once accidents or disasters have occurred, however, a downward spiral begins,
and further damage accrues exponentially: the logistics of important goods is mis-
handled, while insufficient replacement of personnel and lack of rest lead to fur-
ther exhaustion among the workforce. This was a characteristic of the pre-war Im-
perial Japanese Army and nothing has subsequently changed. Responsibility for
evacuation training is left to the municipalities where nuclear power plants are lo-
cated, while the training, as such, consists in simply following an elementary sce-
nario. When an emergency situation actually occurs, as it did this time, no con-
crete evacuation order is issued to surrounding towns and villages, thus forcing the
inhabitants to evacuate at their own discretion. On this occasion, information
transmitted directly through mobile phone by employees who actually worked in
the nuclear power plant played a critical role in advising people to evacuate (ac-
cording to interviews).

A further cause of confusion lies in the fact that, while a “roadmap” has been
drawn up to deal with the crisis, the actual situation and full details of the reac-
tor’s condition since the accident remain unknown and implementation of the road-
map is delayed. At the same time, a problem of vertically integrated science and
engineering has emerged: considering power supply problems to fall within the
competence of electric power engineering, nuclear reactor experts were only focus-
ing on problems linked to the reaction within the reactor; they did not take into ac-
count any problems of electricity supply to the reactor or the possibility of power
outage, such as “total loss of power”.

We have now learned from the power companies themselves that, though they
are expected to be in control of the whole process, only the plant manufacturer ac-
tually knows everything about the plant and its workings. It is true that
Fukushima Daiichi Nuclear Power Plant was the first “Full Turn-Key” nuclear
power plant, which is to say, the plant manufacturer built and delivered it, yet
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there is no way of verifying whether the plant was built strictly according to the
GE design. Such ignorance uncovers the superficiality of much Japanese science
and technology. Here is how the former nuclear power plant site supervisor, Mr.
Norio Hirai, testified: “For example, TEPCO’s Fukushima Nuclear Power Plant
was operated while a steel wire had been left inside one reactor. This could have
led to a major accident that might have affected the whole world. The worker actu-
ally noticed that he had dropped the steel wire, but he wasn’t aware that his care-
less action could have caused a severe accident. In that sense, new nuclear power
plants built by unskilled workers are as dangerous as old ones.” ”

Despite their having to face the daily likelihood of earthquakes and tsunami
and the ever-present threat of nuclear disaster, the Japanese people have retained
their human dignity. While this shows the courage of which Japanese society is ca-
pable, certain issues that affect Japanese society adversely have also been exposed.
“People can see human dignity in tragedy, but it is with the same pair of eyes that
they can see deprivation in prosperity. Nuclear power experts were disdainful of
amateurs’ opinion. But, finally, the amateurs’ apprehensions were 100% right” .
That says it all.

Technology is just a means to an end, a means to a social purpose. Society
must not concentrate only on the means and lose sight of the goals. If the means
do not fit the purpose, then it is up to society to choose a different means. Although
I believe in the power and resilience of Japanese society, I do not think that it will
be possible to give Japan a fresh start without admitting the problems that the dis-
aster at Fukushima Nuclear Power Plant has brought to everyone’s notice, and, as
a consequence, rethinking the whole basis of Japanese technology, science and soci-
ety.

V The theoretical concept of “background causes” as applied to nuclear
power plants: An analysis of nuclear power from the perspective of en-
vironmental safety governance

I believe that to begin with we must analyze the historical causes of this nu-
clear disaster from the perspective of environmental safety governance. The con-
cept of environmental governance is a combined political and economic analysis of
environmental issues. It is also a methodology that determines the location of
problems and offers to provide solutions by means of an analysis of the interactions
of “institutions, laws, customs” with “each actor’s strategy and their conditions™*.
It observes the way the legal system regulates each actor’s actions, while also ob-
serving the manner by which interactions between the actors create the legal sys-
tem.

The Japanese legal system and the regulations concerning nuclear power have
been placed under a dual administration: the Nuclear Reactor Regulation Law un-
der the former Science and Technology Agency, and the Electricity Business Act
under the Agency for Natural Resources and Energy of the former Ministry of In-
ternational Trade and Industry. No laws exist, however, that deal with radioactive
contamination as an environmental issue. This topic is excluded from the Environ-
mental Basic Act, and although we may have believed that it is laid down in the
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Atomic Energy Basic Act, no law actually establishes it concretely and unequivo-
cally. It is slightly handled in Article 64 of the Nuclear Reactor Regulation Law
and Article 26 of the Act on Special Measures Concerning Nuclear Emergency Pre-
paredness, but in neither case do the articles assume large-scale and extensive ra-
dioactive contamination. Moreover, since no concrete legal regulations concerning
countermeasures have been instituted to deal with severe accidents such as tsu-
nami, earthquakes and total loss of power, these countermeasures have been left to
the voluntary efforts of companies.

So it has come about that on the narrow, crescent-shaped Japanese archipel-
ago, the authorities, for more than 40 years, have allowed, have indeed encouraged,
the construction and running of 54 plants without any concrete legal system de-
signed to deal with radioactive contamination likely to be generated by a large-
scale nuclear power plant accident. So when the Fukushima accident actually, and
perhaps inevitably, happened, both the tardy response to the nuclear accident itself
and the inadequate response to the subsequent radioactive contamination was the
logical outcome of this legal ambiguity. Yet while, crucially, there has been no radi-
cal reform of the legal regulations nor any concern over the intensification of seis-
mic activity around the Japanese archipelago, the movement to restart nuclear
power plants has been gradually gathering momentum.

I wish now to move on to an analysis of the nuclear power generation actors
(the participants). The largest group of actors is naturally composed of the power
companies themselves; but in Japan, in addition to the 9 power companies who
conduct nuclear power generation with a regional monopoly and a “fully distrib-
uted cost” method, the Japan Atomic Power Company acts as a business operator,
while heavy electric machinery manufacturers are also important participants,
since companies like Toshiba, Hitachi and Mitsubishi participate in the construc-
tion and maintenance of nuclear power plants through the multilayered structure
of the subcontracting system.

Japanese technology for commercial nuclear power generation was originally
imported from the United States, and General Electric built the Fukushima Dai-
ichi Nuclear Power Plant. At the time, it was even called the “GE village”. Since
the technology was imported from abroad, the safety of nuclear power use was
guaranteed by the foreign country’s safety standards. Consequently, because prob-
lems specific to Japan such as tsunami and earthquakes were not taken into ac-
count and many of the standards were merely translated without necessarily being
fully understood, a failure of clear thinking with regard to adequate safety regula-
tions appropriate to Japanese conditions naturally persisted.

An analysis of the governmental actors responsible for overseeing these issues
is a more complex task. On the one hand, the former Science and Technology
Agency (the current Ministry of Education, Culture, Sports, Science and Technol-
ogy) was responsible both for implementing the Nuclear Reactor Regulation Law
and for the development of homegrown nuclear power technology, while, on the
other hand, the Agency for Natural Resources and Energy of former Ministry of In-
ternational Trade and Industry was in charge of the Electricity Business Act that
defined the “National policy, Private management” method for the generation of
nuclear power. Thus a dual system was established. Throughout the 1980s and
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the 1990s, further impediments to ensuring safety lay not only in a conflict be-
tween the Science and Technology Agency and the Agency for Natural Resources
and Energy over competence, but also because of the compartmentalization of pub-
lic administration. The government has not been able to mobilize actors in order to
push for regulation improvement. This is also the underlying cause that explains
why SPEEDI data, which are under the jurisdiction of the Ministry of Education,
Culture, Sports, Science and Technology, could not be used for an evacuation plan.

Following the Central Government Reform of 2001, application of the Nuclear
Reactor Regulation Law has fallen to the agency of the Ministry of Education, Cul-
ture, Sports, Science and Technology; but the actual inspection is performed by the
Nuclear and Industrial Safety Agency (330 people) under the authority of the Min-
istry of Economy, Trade and Industry, and then only after approval by the Nuclear
Safety Commission under the authority of the Cabinet Office. So, while the result
is double-checked, the reform has also made the regulation system a good deal
more complex; it has also created a conflict of interest by putting maintenance of
the safety regulations under the authority of the “pro-nuclear energy” Ministry of
Economy, Trade and Industry.

In fact, access to information and the human resources at play are overwhelm-
ingly weighted on the side of the power companies (information asymmetry). Al-
though the Nuclear and Industrial Safety Agency is supposed to regulate opera-
tions, its human resources are insufficient and collusion with the power companies
is well established (see Figure 1). There are also problems concerning the Nu-
clear and Industrial Safety Agency executives themselves. First, senior executives
specialize in nuclear matters too late in their careers. Second, most executive pro-

Figure 1 Regulation Related to Nuclear in Japan

Safety regulation | Safety Regulation | Security Nuclear Security
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motions result from the rotation of internal personnel within the Ministry of Econ-
omy, Internal Trade and Industry. For example, when the Fukushima accident oc-
curred, the director was Mr. Nobuaki Terasaka, a graduate in economics, while the
officer in charge of public relations was changed to Mr. Hidehiko Nishiyama, a
graduate in law. As an unfortunate consequence of such arrangements, true pro-
fessionals are unable to “rise through the ranks” to positions of management and
only the “Nuclear Village” remains. Even if related institutions publish research
results — as the Japan Nuclear Energy Safety Organization (JNES, 480 people) in
fact did when they reported the possibility of core meltdown damage due to a tsu-
nami" — the Nuclear and Industrial Safety Agency is not able to exploit them.

After the Chernobyl accident, Japan, too, should have decided what measures
to take to counteract severe accidents at its nuclear plants; yet, at the time, any
consideration of countermeasures to cope with severe accidents was thought
equivalent to admitting that nuclear power is not safe. This explains why the gov-
ernment, considering the possibility of lawsuits across the country, and the power
companies, worrying about the effect on the neighborhoods near nuclear power
plants, both opted for no regulations but handed over the responsibility for coun-
termeasures to voluntary efforts'®. And it is why, when the governmental Investi-
gation Committee on the Accident at the Fukushima Nuclear Power Stations con-
ducted interviews with some of the persons concerned, the manager of the Nuclear
Emergency Preparedness Section of Nuclear and Industrial Safety Agency told the
Committee that “As AM (Accident Management) belonged to the field of “voluntary
security” and was not a regulation, we focused on near-term regulatory tasks and
were swayed by them”'”. As this statement shows, the biggest problem since the
“trouble cover-ups” that TEPCO and other companies concocted in 2002 is that at-
tention has been given to detailed regulations and reports, and no longer to essen-
tial countermeasures against severe accidents, which were postponed and left to
voluntary initiatives. As the old idiom reminds us, we “have failed to see the wood
for the trees”. At the same time, a sharing of roles among the administrative ac-
tors responsible for enforcing regulations and cooperation with local governments
was delayed. The Fukushima accident has shown that, even now, the measures
taken are totally inadequate since most of emergency evacuation plans are in-
tended for towns and villages that host nuclear power plants and do not include ar-
eas further afield that may be contaminated. Katsutake Idogawa, the mayor of Fu-
taba Town, which hosts a nuclear power plant, has said “Of course, if these data
had been available, I would have organized (the evacuation) differently. Our guilt
is beyond measure”. And he has severely criticized the government for not provid-
ing the residents with forecast data concerning the diffusion of radioactive materi-
als. For, as he pointed out, “The evacuation order was given by the government,
but since that day there has been no guidance or instructions about the actions to
take afterward. I deeply regret this”. (Testimony before the National Diet of Ja-
pan Fukushima Nuclear Accident Independent Investigation Commission, Janu-
ary 30, 2012)

On any reckoning, the Fukushima accident ought to lead, inevitably, to funda-
mental reforms of the legal system concerning nuclear power and to a radical re-
examination of each actor’s role within a cooperative relationship. The existing
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Nuclear Reactor Regulation Law should have prevented this accident, but there
was a flaw in the law. We need legal regulations on the evaluation of tsunami,
countermeasures to cope with a total loss of power, and means to prevent severe ac-
cidents. The Electricity Business Act and the Nuclear Reactor Regulation Law
should be unified. Safeguards, radiation regulations and an Act on Compensation
for Nuclear Damages should be integrated within the Nuclear Regulation Commit-
tee as an independent agency. The monitoring of radiation should be conducted at
a prefectural level as a legally delegated affair. Disaster prevention measures
must be drastically strengthened. Without such fundamental reforms of safety
regulations as these, any restarting of the nuclear power plants is unthinkable.

VI The theoretical concept of “relief” as applied to nuclear disaster

One hardly needs to say that the cost of an accident at a nuclear power plant is
bound to be tremendous. For many years I have myself been studying the social
costs of environmental damage and the health hazards engendered by environ-
mental problems from the perspective of environmental economics, and while this
nuclear accident has points in common with past cases of pollution, there are some
significant differences with regard to future developments, such as the rise in
every kind of incurred cost and the far greater range of invisible radioactive con-
tamination.

The chairman of Fukushima Prefectural Medical Association (Mr. Yuzo
Takaya) said during his interview that at the time of the earthquake disaster no
members of the Medical Association were represented on the Disaster Response
Headquarters of the prefectural government. He also reported that hospitals
along the coast (2713 beds) were no longer functional, and that the psychiatric hos-
pital functions (905 beds) had been completely wiped out. In Fukushima Prefec-
ture, the Obstetric and Pediatric departments had no more patients, and 125 doc-
tors or 12% of doctors formerly working in the prefecture have now left. The treat-
ment of chronic diseases, such as those requiring dialysis, has become a serious
problem. No emergency cases can be accepted locally and it takes more than two
hours to transfer them to the cities of Fukushima or Sendai.

After the triple disaster people’s lives and the living environment have been
utterly changed; amongst the irreversible or long-term consequences are:

- destroyed houses, tsunami damage, fire, the nuclear accident

- death or disappearance of family members, the abandoning of pets or livestock

- loss of income due to the nuclear accident or evacuation

- anxiety due to life in an evacuation center or acute-phase and chronic-phase
treatments

- shortage of food, water, hygiene products and lack of toilets, bathing facilities
and heating

- family breakup, life in temporary housing, community disruption, loneliness,
loss of livelihood and economic instability

- anxiety over likely health damage due to radiation exposure, children, infants,
pregnant women (with fetus)
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Although a clinic has been installed within the Big Palette evacuation center
of Kohriyama City, the temporary housing remains unheated, and a feeling of dis-
trust towards administrative agencies is growing stronger. The evacuees have to
accept that 30-40 years must pass before they will be able to return to their homes.
And while anxiety over the evacuees’ general health is a matter of concern, it is, in
particular, most important to carry on with thyroid gland examinations to monitor
any signs of radiation sickness. An international center is being planned for this
purpose.

We may learn numerous lessons from this accident: “no More Fukushimas”
would be one; others would have to do with the importance of ensuring electrical
power supplies, efficient means of communication, clearly defined evacuation
routes and adequate supplies of gasoline; we must also recognize the need to se-
cure and provide iodine tablets, to maintain up-to-date knowledge of levels of ra-
dioactivity; most important, perhaps, would be to prepare for the earthquake that
is predicted to strike the Kanto-Tokyo region in the foreseeable future.

While the “psychological care team” from Kyoto Prefecture and Kyoto Univer-
sity continues to support evacuees now living in Aizu, the problems of drug short-
age and the management difficulties of providing personal information are getting
worse and the risk of depression amongst the evacuees is growing greater. All of
this, when combined with the feeling of so many survivors that there is “no end in
sight”, adds greatly to their heavy burden of stress.

Since the laws relating to the siting of power plants award subsidies to those
living in the shadow of such plants, we wish to ask how these subsidies are to be
distributed among Fukushima Prefecture’s separate localities. And are these lo-
calities still dependent upon nuclear power plants? Shuji Shimizu, the Vice Presi-
dent of Fukushima University, who for many years has studied the relationship be-
tween the power source siting laws and municipalities where nuclear power plants
are located, speaks for the residents living next to nuclear power plants when he
says “Nuclear power plants do have chimneys but the smoke they emit cannot be
seen. I wish that the smoke were colored”. Since it would be easy to perceive the
direction of the wind by watching the drift of the smoke, it would be possible to
evacuate windward should an accident occur. The issue here is of hazards to
health. Damage due to radioactive contamination is not only an immediate prob-
lem for employees working at the nuclear power plant but also for residents in the
neighborhood of the plants.

Other significant forms of damage to health are the highly damaging emo-
tional, psychological and social stresses that the survivors are now undergoing.
Fukushima City, the site of Fukushima University, is 60km from the nuclear power
plant, and young children living there have been evacuated to places far from their
homes; but some children cannot be evacuated. Sometimes, in the course of evacu-
ation, parents and children or couples are separated or are forced to move to places
that they have never visited before. Those who choose to stay in their own homes
seal up the windows and watch the TV news flashes and reports night and
day. Significant numbers of people are close to nervous breakdown, and the provi-
sion of social care is not sufficient.

In towns closer to the nuclear power plant, all the residents have been evacu-
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ated; even city offices and their administrative functions have been moved to other
prefectures. This is the first time that such a thing has happened in the history of
Japanese local government. Income loss due to the suspension of business in of-
fices, agriculture and fishery trades can be calculated in monetary terms, and, to
some extent, we can even estimate the expenditures and opportunities lost as a
consequence of evacuation, soil pollution and the cessation of planting because of
radioactivity, even the consequences of the pollution of the sea. Such calculations
have certainly been made in previous cases of serious and deadly pollution. In the
case of the Itai-itai disease, one of the four major instances of pollution to have se-
verely affected post-war Japan, the source of the pollution was heavy metal con-
tamination. The polluter, a mining company, had to pay compensation to farmers
(about 12 billion JPY), and the amount of compensation paid after planting had be-
come impossible because of pollution was far greater than the amount paid out in
medical care compensation (about 80 billion JPY). The company that was the
source of pollution had also to pay for about one-third of the colossal cost for soil
decontamination (about 13 billion JPY) .

The Fukushima nuclear disaster, however, has caused a far greater range and
variety of damage. Because of harmful rumors, farmers and fishermen can no
longer sell their goods. The value of the land assets is also decreasing, and the
number of visitors is falling. The halting of operations at the power plant, the clos-
ing down of factories and the evacuation of residents have led to a reduction of tax
revenues, while the number of students who enroll in educational institutions is
dropping.

The report “Calculation of damage caused by pollution”*” lists “the nature of
the damage caused by pollution” as (D the irreversibility of the victim’s position, @
the difficulty of avoiding damage, 3 the extent of the damage, @ the loss of profit-
ability occasioned by the damaging act, ® the continuity of the damage. These cri-
teria can all be applied to the Fukushima nuclear disaster. As Nobuo Kojima, a
lawyer of the Japan Federation of Bar Associations, has pointed out™, this damage
can, in particular, be characterized by (1) the unprecedented magnitude of the
large-scale damage, (2) the long-term continuity of the damage, (3) the complete
destruction of the bases of people’s livelihood. No legal system exists to take the
necessary countermeasures to cope with this situation. Japanese nuclear power
plants have operated for more than 40 years without any specific legislation de-
signed to deal with radioactive contamination in cases of a large-scale nuclear acci-
dent. The reality of radioactive contamination spreading and dangerous radioac-
tive wastes accumulating are deeply serious concerns. Preventive measures to pro-
tect the local residents from the hazards of radiation require a comprehensive
health study that rejects easy and bland presuppositions and necessitates a pro-
gram of long-term health monitoring. Pollution abatement and the evacuation of
residents in danger of harm to their health will be necessary.

It is often said that history repeats itself, but when the scale of the Fukushima
nuclear disaster is compared to earlier cases of pollution, it is seen to be incalcula-
bly larger and more serious. Even considered on a short-term basis, the
Fukushima nuclear disaster has raised certain issues that are quite new in their
extensiveness. (D the problem of criteria for compensation and midterm guidelines
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for damages, @ a survey and monitoring of the residents’ health, ) standard
measures of safe radioactivity, @ the disposal standards of radioactive material, ®
the extent of the evacuation zone, ® the problems of decontamination. In order to
relieve the victims and ensure their safety, national and local governments, resi-
dents, scientists and lawyers must continue to consult and negotiate over issues of
compensation and its standards. The Japan Federation of Bar Associations has is-
sued a written opinion and a chairman’s statement in which proposals are made
and problems relating to the government’s policies and standards are strenuously
pointed out™.

VII The theoretical principle of “social cost” as applied to nuclear disaster

Since, as the consequence of the accident at the Fukushima Daiichi Nuclear
Power Plant, the operation of all 54 nuclear power plants nationwide has now been
brought to a halt, I shall therefore consider the problem of the power supply sys-
tem and its cost.

The Japanese Institute of Energy Economics originally estimated that if all
the 54 nuclear power plants across the country stopped working, the cost of supply-
ing alternative fuels, such as oil and natural gas (LNG), would increase in 2012 by
about 3500 billion JPY. This would mean that the price of electricity for an aver-
age household would rise by 18 percent. This represents a burden raise for each
family of about 1,000 JPY per month™.

Yet these estimates calculate the cost of thermal power generation as an alter-
native to nuclear power plants in a simplistic way. While they show the burden in-
crease, they indirectly assume as a necessary consequence a restart of the nuclear
power plants. But if we go back to the beginning of the problem, we have to recog-
nize that the Fukushima nuclear disaster is the result of promotion of nuclear
power generation within an earthquake-prone zone, so that even if no further nu-
clear accident happens, we shall need to renew the facilities for both thermal and
nuclear power generation. These are the costs that should be compared in the
original estimates.

It is therefore necessary to reconsider what the real cost of nuclear power ac-
tually amounts to, based on the situation here in Japan since March 11, 2011.

[Costs range of nuclear power]

Until now the main reasons given for the promotion of nuclear power have
been that “nuclear power is cheap”, “nuclear power is safe” and “nuclear power is
the trump card in the battle against global warming”. Now, the “nuclear power is
safe” myth is no longer viable. Nor, when we consider the many trillion yens’ worth
of damage that the accident has caused, does the “nuclear power is cheap” argu-
ment hold anymore. Even if the costs occasioned by the accident are not taken into
account, some studies have already shown that nuclear power is not cheap in the
first place. For example, Takeshi Murota’s “Economics of Nuclear Power” * or Ken-
ichi Oshima’s "Political Economy of Renewable Energy” .

According to Oshima, nuclear power involves 4 types of cost: (1) the direct cost
of power generation, (2) the backend cost (fuel reprocessing, reactor decommission-
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ing and disposal of radioactive wastes), (3) the public investments (development
and location cost), (4) the cost generated by an accident and its compensation. On
the basis of data listed in the annual securities report of the nine power companies,
the sum of costs (1), (2) and (3) from 1970 to 2007, gives the following results. The
cost for 1kWh has risen to 10.68 JPY for nuclear power, 9.90 JPY for thermal
power, 7.26 JPY for hydraulic power, 3.98 JPY for general hydraulic power, 53.14
JPY for pumped-storage hydraulic power, and 12.23 JPY for the combination of nu-
clear and pumped-storage hydraulic power. It is clear that nuclear power is not
cheap. Moreover, (2), the backend cost is not adequately reckoned.

[The social cost of nuclear power]

The nuclear disaster at the Fukushima Daiichi nuclear power plant is a “mul-
tiple disaster” never before experienced in human history, composed of one part
that can be evaluated in monetary terms and of one part that cannot. While, as we
see below, there are common points and differences with traditional pollution cases,
the present disaster is also characterized by a high degree of uncertainty; and
though huge future costs are expected as inevitable, their actual extent is quite be-
yond our power to foresee. This is linked to the problem of economic measurement
of the social cost due to a nuclear disaster (“the social cost of nuclear power”).

- “Invisible pollution” with “no direct fatalities”

- Health hazards (radioactive contamination of residents and workers, social
stress)

- Income loss due to suspension of business in offices, agriculture and fishery

- Soil pollution with a halt to all planting and marine pollution caused by radioac-
tivity

- Expenditures and opportunity loss caused by evacuation

- “Reputational damage” (farm and marine products, land assets, tourism)

- Reduction of tax revenues (halt of power plant operations, the closedown of facto-
ries, evacuation of residents)

- Reduction in numbers of students enrolled in educational institutions, and con-
sequent loss of educational opportunities™

A number of important empirical and theoretical studies clarify the character-
istics of the “nuclear seismic disaster” that has generated the wide-ranging multi-
tude of issues listed above. They support policy proposals that will contribute to
the relief of victims, as well as providing tools to study the social cost of nuclear
power more deeply, and more objectively.

Supposing an economic loss of 50 trillion JPY and evaluating the total amount
of electricity generated by nuclear power over 40 years of exploitation to 75,000 bil-
lion kWh, Hitoshi Yoshioka has calculated that the cost per kWh will rise by about
6.7 JPY. This is more than double the figure provided by the Ministry of Interna-
tional Trade and Industry in 1999 (5.9 JPY per kWh)*".

After the accident, the government carried out a review of the cost of nuclear
power. According to the estimates (December 2011) of the “Cost Verification Com-
mittee” *, which included accident costs and social costs such as CO, emissions, the
generation cost of nuclear power is at least 8.9 JPY per kWh. This is about 1.5
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times the price previously published by the power companies and the government.
If we add the cost of the removal of radioactive material, the decommissioning of
the reactors and consequent compensations, the cost will rise further. And since
coal-fired and LNG-fired thermal power generation cost around 10 JPY per kWh,
the cost advantage of nuclear power generation has already disappeared. Under
favorable conditions, wind and geothermal power can compete with nuclear power.
In 20 years’ time, solar power is more likely to be cheaper.

We do not therefore need to include the accident cost in our calculations to con-
clude that nuclear power is not (and never has been) cheap. If we add the cost of
the accident to the reckoning, it is even more evident that nuclear power is actu-
ally the most expensive form of power generation. Yet, despite its not being viable
economically, Japanese electricity policy uses nuclear power as the base-load
source of electricity production.

Given, however, that nuclear fuel itself is cheaper than the fuel used for ther-
mal power, restarting the already-built nuclear power plants will, in fact, be a way
for power companies to save on (1) the direct cost of power generation, although
this does not take into account (2) the backend cost, (3) the public investments and
(4) the cost generated by the accident. So that if — on the stopping of nuclear
power plants — we calculate the loss at several hundred million JPY per day, ma-
nagement will make use of this argument to support a decision for their restart;
and, indeed, by doing so, even if each power company has to pay tens of billions of
JPY for earthquake and tsunami countermeasures, nuclear power generation
would still be a profitable business. However, hurrying up the restart of nuclear
power plants in a seismically active zone like the Japanese archipelago means tak-
ing the risk of a second nuclear disaster. In such a case, because of the enormous
(4) damage cost, there is no doubt that Japan itself would collapse and would not
be able to recover.

VIII The theoretical principle of “compensation” as applied to nuclear disaster

As a consequence of the Fukushima Daiichi Nuclear Power Plant nuclear dis-
aster — itself the result of the Great East Japan Earthquake and the subsequent
tsunami — TEPCO will now be obliged to pay a huge amount of money in compen-
sation. The way things stand it is more than likely that TEPCO’s total debt will
exceed its total assets and that it will suffer a capital deficit. While this possibility
brings into immediate focus any growing conflict between TEPCO and the state
over the burden sharing of compensation, the most important issue is actually to
know if, in the case of insolvency, TEPCO will be kept alive as a company or be al-
lowed to go bankrupt.

In section II, I wrote “we can already observe similarities with the case of Mi-
namata disease in that the state has quickly expressed its intention to participate
in the compensation process by adopting policies that give priority to the relief of
the victimizer rather than to the relief of the victims”. This has now actually be-
come the point of political issue over the Fukushima Daiichi Nuclear Power Plant
nuclear disaster.

In the terms of the Nuclear Damage Liability Facilitation Fund Law, TEPCO
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is nominated as the main actor in the compensation process, while the state and
the other power companies will cover any shortage of funds, this sum to be repaid
out of TEPCO’s annual operating revenues. In other words, although TEPCO con-
tinues to operate, the newly created “Fund”, supported by the power companies
and the government, will be used to compensate the victims of the damage. But
even if the compensation process is managed by the government and regardless of
the percentage of the burden carried by the state, the burden borne by citizens,
through the injection of public funds for payment of compensation and the raising
of electricity prices, will inevitably be huge. The financial institutions and power
companies support this option so that the unified generation and transmission and
regional monopoly of the Japan-specific electric power production system can be
maintained as it is.

On the other hand, if TEPCO is allowed to go bankrupt, all claims and corpo-
rate bonds become null and void, while the power industry itself continues to func-
tion as before. Such a procedure was followed in the case of JAL. Questions of the
separation of the generation, transmission, distribution and dismantling of nuclear
power are all now open for discussion. Suggestions have been made for the selling
of the transmission sector to the state in order to acquire funds for compensation;
other suggestions have proposed the management of nuclear power by the state™.
The Japan Federation of Bar Associations has also proposed the legal liquidation of
TEPCO through the sale of its current assets in order to pay compensation, the
cession of power transmission and distribution business to the state, and the use of
the reserve fund for fuel reprocessing and the payment of debts®.

According to the blog® of Taro Kono, a member of the Liberal Democratic
Party, “Every day people from the Ministry of Economy, Trade and Industry,
TEPCO and the Federation of Electric Power Companies throng the Diet Building,
and attempt to speak with every member of the Diet. It seems that they are all
lobbying on behalf of their own particular interests. <If TEPCO is partitioned the
supply of electricity will be disrupted> <Insisting that TEPCO pay compensation
will lead to a financial crisis>. The main strategic objectives of the Ministry of
Economy, Trade and Industry, TEPCO and the Federation of Electric Power Com-
panies are to prevent the partitioning of TEPCO and to raise the burden carried by
the state. The composition of the present government formed from the former
Democratic Party of Japan confirms this orientation, since many of its members
come from the former Democratic Socialist Party and in the past had connections
with The Federation of Electric Power Related Industry Worker’s Unions of Japan.

To argue “If TEPCO is partitioned the electricity supply will be disrupted” is
just a means to protect the monopoly of unified power generation and transmission,
while, as for the financial crisis argument, I here cite a relevant article by Hoshi-
Kashyap-Schade® which points out that it all depends on the response of the regu-
latory agency. JAL, just like TEPCO, is an important company, but it is now under-
going a rehabilitation process in accordance with the Corporate Rehabilitation
Law. Neither JAL nor TEPCO need special schemes of liquidation procedure, such
as are used for example by financial institutions. With regard to damages, Hoshi
and his fellow writers say, “The Corporate Rehabilitation Law just determines the
procedure for debt restructuring. It’s not a strict allocation rule. In a reorganiza-
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tion plan, considering fairness, even claims with a statutory lien are often put to-
gether with other general claims into one class. What is important is to carefully
draw up a fair reorganization plan under the supervision of the court. In this
sense, rather than an inflexible rule, the Corporate Rehabilitation Law is a process
to ensure fairness.” *”

Taro Kono’s blog also reports® that a young bureaucrat of the Agency for
Natural Resources and Energy sent him a “Ghost Draft for the Energy Agency”
which had been crushed by his superiors (“Current energy policies issues revealed
by the disaster, Ministry of Economy, Trade and Industry, April 24, 2011”). The
ghost draft lists nine “Priority Problems”.

(D Settling the Fukushima nuclear power plant accident

(@ Providing a stable power supply during the summer (to avoid sudden and large-
scale power outages)

(3 Avoiding a financial crisis brought on by TEPCO’s uncertain finances

(@ Urgent implementation of compensation to the victims of the nuclear accident
in Fukushima

(® Minimizing the burden on citizens

(® Realizing a fair burden-sharing among stakeholders so as to win the people’s
approval and confidence (essential to smooth processing)

(D Radical revision of nuclear power regulations, including countermeasures to
cope with remotely triggered earthquakes and the breaking-up of NISA

Radical revision of power generation business regulations, including the separa-
tion of electric power generation and transmission

(© Improving the decision-making and implementation of the rehabilitation pro-
cess, including the breaking-up of TEPCO

Although this list of nine items, with which many people agree, clearly orga-
nizes the challenges posed by Japan’s current energy problems, the alternative
mechanism proposed by the government will determine the basis for the policies
that will deal with these nine problems.

Among the problems listed above, the mechanism proposed by the government
sets () the stable power supply and (3 the avoidance of financial crisis as nominal
goals, while trying @ to implement a compensation system as soon as possible to
(® lighten the burden placed on the citizens. But the attempt to avoid ® any radi-
cal revision of the regulations affecting the power generation business and (9 the
split-up of TEPCO is obvious. It will therefore be extremely difficult to realize ® a
fair burden-sharing among the stakeholders and so satisfy the wishes of the people.

Although the proposed mechanism clearly needed a fundamental (and thus
lengthy) review before it could be adopted, it was, in order to settle TEPCO’s ac-
counts, decided upon immediately without sufficient discussion amongst members
of the National Assembly or even within the Cabinet; nor was there any public de-
bate. Here, the important thing is to know what the purpose of the whole process
is. If we hope to reduce as much as possible the burden on public finance and citi-
zens and pay proper compensation, while also looking ahead to the reduction of our
dependency on nuclear power and the reorganization of Japanese system for elec-



2013.3 The Fukushima Nuclear Disaster 23

tric power supply, then it will be necessary to consider the option of the separation
of electric power generation and its transmission.

IX The theoretical principle of “compensation” as applied to the nuclear
disaster :
Verification of the “TEPCO Management and Finance Investigation
Committee Report”

We have until next winter (the winter of 2012/13) to decide whether or not to
restart some or all of the nuclear power plants: this is our greatest current concern.
After the accident in Fukushima and before the report of the Accident Investiga-
tion Committee had been released, few local governments were ready to agree to
the restarting of nuclear power plants after a stress test only. It is a justifiable
question to wonder if nuclear power plants, scattered as they are all over the coun-
try, will be able to withstand earthquakes and tsunamis such as those experienced
during the Great East Japan Earthquake. As the chairman of the Nuclear Safety
Commission admits, Japanese nuclear safety regulations have never assumed situ-
ations such as the total loss of power or core meltdown, and he agrees that a funda-
mental reform of the regulations is necessary. Yet although so many nuclear power
plants have been built in such an earthquake-prone territory as Japan, no suffi-
cient countermeasures against earthquakes have ever been taken. Hurrying up
the restart of nuclear power plants could lead to a second accident. If so, Japan
would not have the capacity to recover.

The TEPCO Management and Finance Investigation Committee published its
report on October 3 2011%, and the fact that it strongly urges the restart of nuclear
power plants and a rise in the electricity bill constitutes, in the light of the circum-
stances I have just referred to, very serious issues that cannot be overlooked by an
environmental economist such as myself. Indeed, in contrast with media coverage,
which in general represents the report favorably as pressing for a severe restruc-
turing of TEPCO, I consider, after a deep review, that it contains many problematic
proposals. While it aims for the restructuring of TEPCO by streamlining the man-
agement, it gives to the state the responsibility of providing the compensation due
to the nuclear accident, leaves unquestioned the responsibility of financial institu-
tions as lenders, makes an imaginary excess of liabilities over TEPCO’s assets,
presses for the restart of the Kashiwazaki Kariwa nuclear power plant and for a
rise in the price of electricity, and finally avoids the issue of TEPCO’s legal liquida-
tion.

Furthermore, the impartiality of the report is itself questionable, for though it
pretends to be a third party committee that was originally established in August
under the “Nuclear Damage Liability Facilitation Fund Law” in order to call for an
objective assets evaluation and expenses revision (due diligence process) when the
Facilitation Fund provides financial assistance to the nuclear power operator
(TEPCO in this case), the committee members and the report are in fact simply a
mouthpiece for the Facilitation Fund itself. Therefore, the problems of this report
are problems of the law as it stands. This important fact is signified in the report
by considerations concerning the evaluation of TEPCO’s assets. Despite the length,
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it is cited below* .

(1) After its establishment the facilitation fund of Article 41, Paragraph 1, No.1 of
the Facilitation Fund Law will provide assistance to TEPCO through subsidies to
the funds devoted to the payment of damage compensation that TEPCO will be
obliged to perform, with the prerequisite that revenue of the equivalent amount
will be recognized. In addition, the consolidated net assets after adjustment has
been executed will carry the prerequisite that the nuclear damages costs that have
already been incurred (397.7 billion JPY for the first quarter) and the nuclear
damages that should be appropriate in the future are not implemented in the al-
lowance.

(2) On the basis of Article 52, Paragraph 1 of the Facilitation Fund Law, the
amount of special contributions will be determined in accordance with standards
specified by ordinance of the competent minister, in light of TEPCO’s future bal-
ance of payments, and to the extent that it does not pose impediments to smooth
business operations and stable electricity supply. Since accounting the cost will re-
main at TEPCO’s charge in the future, the ascertainment of the above actual net
assets is not taken into consideration.

(3) Since we expect a large deficit by the end of the fiscal year (March 2012), and as
the duration and the amount of special contributions are uncertain, the occur-
rences of future taxable income cannot be comprehended. Therefore the adjust-
ment of tax effect is not implemented.

(1) states that under the Facilitation Fund Law, TEPCO, in order to pay damages,
will receive subsidies from the state that are recognized as profits of the same
amount. Thus the damages cost is not implemented in the allowance. TEPCO is
supposed to pay back these subsidies through special contributions. However, ac-
cording to (2), as special contributions are decided by ordinance of the competent
minister, their duration and amount are uncertain, and therefore are not incorpo-
rated in any trial calculations. In a normal case, there is no bank to lend funds
while the repayment amount and the repayment plan remain deliberately ambigu-
ous.

As the Japan Federation of Bar Associations has pointed out, if damage com-
pensation obligations were implanted in the allowance, TEPCO would become in-
solvent. For example, even if only the amount of transitory compensations (about 2
trillion 618.4 billion JPY) and the amount of annual compensations for first year
(about 1 trillion 24.6 billion JPY) are subject to allowance obligations, TEPCO
would not, as the report states, be in excess of 1 trillion 602.5 billion JPY in assets,
but in fact be burdened with deficits of at least around 2 trillion 40.5 billion JPY.
Crushed by debt, legal liquidation procedures including the application of the Cor-
porate Rehabilitation Law would then have to be seriously considered®.

From the point of view of environmental economics, we cannot overlook the re-
port’s extremely debatable (and highly dubious) forecast of the amount of damages
that are likely to be incurred. As there has so far been no case of exposure, the
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amount of damage caused by radioactivity has been estimated as zero®™. At the
same time, three scenarios for the running of nuclear power plants have been pre-
pared. In the case where nuclear power plants cease to operate, the report claims
that a fund-raise from 4 to 8 trillion JPY will be needed, and that if there is no sig-
nificant increase of electricity rates, the formulation of a viable business plan will
be compromised®. Such a claim represents the biggest problem. If the whole thing
is nothing more than a forced choice between the restart of nuclear power plants
and the increase of electricity rates, then “Minimize the burden of citizens” is just
an empty slogan. It is necessary to go back to the beginning and reconsider the
prerequisites: we should consider, amongst our choices, the legal liquidation of
TEPCO, the responsibility of the supporting financial institutions, compensations
paid by the profit on sales of business of electric power generation and transmis-
sion and liberalization of the electric power industry. To say that the restart of nu-
clear power plants and the increase of electricity rates are necessary in order to
avoid TEPCO’s insolvency is a flagrant example of the confusion of the means for
the end. In fact, the conditions laid down by the three megabanks for additional fi-
nancing to TEPCO (scheduled April 2012) are a price hike and the restart of nu-
clear power plants®. Priority is clearly being given to the profits of financial capi-
tal. And the responsibility of the lender who has been unable, or has failed, to
evaluate the risk of nuclear power exploitation remains unquestioned.

X The theoretical principle of “countermeasures” as applied to a nuclear
disaster:
The reality of “a cold shutdown condition” and “accident contained”
declarations

In a statement on the Fukushima Daiichi Nuclear Power Plant issued on De-
cember the 17th 2011, the government announced a “cold shutdown condition” and
claimed that the “accident (had been) contained”. But this announcement was
made while the government and TEPCO were still working to achieve the “cold
shutdown condition” by the end of the year, as had been agreed on in the second
phase (step 2) of the roadmap towards restoration after the accident. The prerequi-
site for a cold shutdown condition requires that temperature at the bottom of the
pressure vessel inside the reactor should be held at less than 100 degrees and that
the leakage of radioactive materials should be kept under control. But since the
expression “cold shutdown” has always been used only when operations in a nu-
clear reactor are temporarily stopped, for example to perform periodic inspections,
it implies a safe situation when the reactor is hermetically sealed and the water is
cooling not boiling. So, use of the expression “cold shutdown” for a reactor that has
suffered an accident is not in line with the usual definition. Moreover, the accident
has been declared “contained” while there is no prospect of return for the residents.
The governor of Fukushima Prefecture, Yuhei Sato, has reacted indignantly to the
declaration and has signified that, as a matter of course, “the accident is not yet
contained”. Governor Sato has also explained that the residents feel anxious about
the leakage of treated water while the amount of contaminated water continues to
grow.
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Even the chairman of the Nuclear Safety Commission, Haruki Madarame, has
admitted “This is not a normal nuclear reactor facility anymore. As we do not
know what is happening inside and what has become of the reactor core, it is ex-
tremely difficult to properly anticipate what might happen next.”*” So why, when
it is quite obvious that the accident is far from being contained, should a “cold
shutdown condition” and “accident contained” declaration have been made at this
particular moment? The answer is of course obvious, and it is perhaps hardly nec-
essary to say that at the root of such an announcement lie such issues and the con-
cerns they raise as when to restart the nuclear power plants now stopped nation-
wide for periodic inspection and when to lift the evacuation orders to residents in
the vicinity of the nuclear power plant. The basic factors when dealing with pollu-
tion cases are (1) the elucidation of the cause of pollution and its source, (2) coun-
termeasures to the source of the pollution emission, and finally (3) a study of dam-
age and the relief of victims. On each of these matters, the investigation of the
Fukushima disaster is still in its early stages.

(1) As for elucidation of the cause of pollution and its source (“the causes of pollu-
tion” as applied to the nuclear disaster), we await the results of the investigation
headed by The Investigation Committee on the Accident at the Fukushima Nu-
clear Power Stations of Tokyo Electric Power Company, but the formal report is not
likely to be released before July 2012. The report must challenge not only the ade-
quacy of the safety regulations and countermeasures at the Fukushima Daiichi
Nuclear Power Plant but also how these apply to all the nuclear power plants
across the country. Stress tests that rely only on simulations will not be acknowl-
edged as valid or adequate.

(2) Furthermore, measures to counter the source of pollution emissions are prob-
lematic, too. We are still quite ignorant of many important features of the contami-
nation of underground water or seawater that is being brought about by the radio-
active pollution emitted by Fukushima Daiichi Nuclear Power Plant; and since, as
Chairman Madarame admits, it is not possible to go onsite or discover the actual
situation within the reactor, we cannot predict how the state of the plant will
evolve. Yet the option of releasing contaminated water into the ocean is still per-
mitted.

(3) Even if we consider only the damage caused by nuclear pollution and the relief
that must be given to victims, we recognize that further huge efforts are needed.
Study of radioactive contamination is insufficient and many residents in the vicin-
ity are still seized with great anxiety because of high levels of radiation. Even
among those living about 60km distant from the plant, anxiety about high levels of
radiation still persists. While it is necessary to give priority to evacuation and de-
contamination, it should be done carefully so as to avoid spreading pollution over a
wider area.

Although, as we see, none of the three basic conditions for dealing with cases
of pollution have at this stage been met, the authorities have declared a “cold shut-
down condition”, and have claimed that the “accident (has been) contained”. The
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urge behind this choice of timing inspires nothing but suspicion. We require mea-
sures that take into account the reality of Fukushima and that attempt to grasp
what is really going on at the plant. Yuko Endo, mayor of Kawauchimura, a village
that has been forced to evacuate in its entirety to Kohriyama City, stated that the
accident can only be considered contained “when the removal of fuel, the decom-
missioning of the reactor and the process of residents return has been completed”.
If we consider this nuclear disaster to be the world’s largest and worst case of pol-
lution, then we should be prepared for its resolution to take time as well as huge
effort and cost. If we are over-eager to announce that the problem is over, the dam-
age could be even greater.

XI The theoretical concept of “countermeasures” as applied to nuclear
power plants; and why the unconditional restart of Tomari Nuclear
Power Plant for commercial operations should not be allowed

The people of Japan are deeply concerned about the commercial restart of Unit
3 of the Hokkaido Electric Power Company Tomari Nuclear Power Plant. If the
authorities permit a restart, it will be the first time since March 11, 2011, that
commercial operations have been allowed to begin again. I am a representative
member of a body of 50 researchers working in Hokkaido on this issue and I should
like to quote from an emergency statement that we produced on 15 August 2011.

Despite official reassurances, radioactive material emitted by the TEPCO
Fukushima Daiichi Nuclear Power Plant accident, triggered by the Great East Ja-
pan Earthquake on March 11, is still uncontained and widespread damage result-
ing from this radioactivity has been confirmed. Since nuclear plants need water,
all 54 nuclear power plants across the country are situated, like the Fukushima
Nuclear Power Plant, beside the sea, where they can be greatly affected by earth-
quakes and tsunami. It is now clear that if another accident were to occur, the
range of the damage it would inflict would be even more extensive and equally fa-
tal. The official claim that “Nuclear power is safe” has been put to the test and is
no longer believed.

Units 1 and 2 of the Hokkaido Electric Power Company Tomari Nuclear Power
Plant have been in service for more than 20 years while Unit 3 has now been in op-
eration for more than three years. Seismologists have identified active fault lines
not only along Japan’s Pacific coast, but also off the coast that faces the Sea of Ja-
pan, and in 1993 an earthquake off the southwest coast of Hokkaido caused consid-
erable damage; the Tomari Plant was among those installations that were affected.
As the party in charge of business operations at the plant, and to reassure the peo-
ple of Hokkaido, Hokkaido Electric Power Company has the obligation to disclose
information and analysis with regard to these issues. At the same time, it is neces-
sary that an impartial third party organization should perform a close investiga-
tion to verify the information given.

An “Agreement on Environmental Protection and Measures to Ensure the
Safety of Tomari Nuclear Power Plant and its Surroundings” was first concluded in
1986, and has subsequently been revised three times. The agreement was drawn
up between Hokkaido Electric Power Company and the Prefecture of Hokkaido,
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the village of Tomari, the towns of Kyowa and Iwanai, and the village of Kamoenai.
Although Article 14 states that the signatories can request such measures as the
“temporary stoppage of the nuclear reactor”, only the prefecture and the four
closely related localities have had any part to play in this agreement. Yet, as we
have seen during the aftermath of the accident at Fukushima Daiichi Nuclear
Power Plant, even the city of Fukushima, 60km from the site of the accident, has
suffered serious after-effects from radioactive fallout. If we take this into consid-
eration, we see that it is essential to enlarge the range of localities that need to be
parties to this agreement.

On March the 7th 2011, the Hokkaido Electric Power Company Tomari Nu-
clear Power Plant commenced a test operation of Unit 3. This reactor is at the
cutting-edge of nuclear power technology, but it has been planned for plutonium
thermal use, which intensifies the dangers and their effects immensely. Adjust-
ment operations continued for over five months until such time as the Unit was
due to start commercial operations, but the accident at the TEPCO Fukushima
Daiichi Nuclear Power Plant has been a lurid illustration of how an earthquake
and/or a tsunami can transform what has been thought a safe nuclear power plant
into a huge source of radioactive contamination that brings fear not only to the
neighborhood directly surrounding the plant, but to all the residents of areas
within range of the fallout.

In April 2012, the Hokkaido Electric Power Company announced emergency
measures to strengthen the safety properties of the Tomari Nuclear Power Plant.
The Company has also indicated how long it will take to carry out such measures
and ensure that they are properly put into place.*”

(1) To be able to supply electric power from sources outside the power plant —
about 4 years

(2) To deploy additional mobile generator sets — within 2 years

(3) To secure a seawater electric pump and its substitute — within 1 ~ 2 years

(4) To implement measures against submersion of electrical equipment — about 4
years

(5) To implement measures against submersion of the area where critical safety
equipment has been installed — about 3 years

In addition, the Company is considering the construction of a seawall.

Yet, despite the strong likelihood that the Japanese archipelago has entered a
new phase of seismic activity that calls for the speediest implementation of such
measures, the budget allotted for each fiscal year means that the measures cannot
be fully implemented for approximately two to four years. So slack a response
demonstrates that the Company has no sense of urgency, and the people of Hok-
kaido have been shocked by such a dilatory attitude.

At the same time, and even taking into account the situation after March 11,
the Governor of Hokkaido, who is an important party to the safety agreement that
includes a clause on “the temporary stoppage of the nuclear reactor”, has had to re-
quest the disclosure of information concerning Hokkaido Electric Power Com-
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pany’s response and push for the acceleration in the implementation of proposed
measures. She has also had to urge a review of the range of localities included
within the agreement. The start of the commercial operation of Unit 3 at the Hok-
kaido Electric Power Company Tomari Nuclear Power Plant will be the first in Ja-
pan since the accident on March 11. Since this can set a precedent for similar op-
erations in the future, we need a more than usually detailed assessment and a con-
formity inspection of the Unit and must insist on severe operating conditions re-
garding safety before units can restart. We should therefore refuse to tolerate the
start of commercial operations that lack any of the required conditions, and we
should immediately prepare a concrete schedule to ensure the safety of Tomari Nu-
clear Power Plant and draw up an evacuation plan that takes within its scope the
area within a 80km ~ 100km radius of the plant.

We has therefore proposed five conditions that we insist should be fulfilled be-
fore there can be any restart of commercial operations at Unit 3 of the Hokkaido
Electric Power Company Tomari Nuclear Power Plant: information disclosure and
impartial third party verification, expansion of the range of concerned localities,
acceleration in the implementation of countermeasures, a concrete schedule to en-
sure safety, and a wide area evacuation plan. We have asked all parties concerned
to consider these proposals with the greatest seriousness.

From a nationwide point of view, we need in response to the accident at
Fukushima Daiichi Nuclear Power Plant to be told what were the true causes of
the accident and how the course of events unfolded thereafter, and we must insist
on the application of drastic standards and stronger safety measures. Niigata Pre-
fecture, for one, will not accept the restart of nuclear power plants until this is as-
sured. Hirohiko Izumida, governor of Niigata Prefecture, is insistent on the need
for a true account of the causes and the unfolding course of the accident at
Fukushima Daiichi Nuclear Power Plant as a prerequisite for the restart of nu-
clear power plants. “Is the tsunami the only cause for the loss of power supply? Did
the earthquake rupture a pipe? In the event of accident, who has the right to de-
cide on a seawater injection in order to prevent core meltdown? We do not know
anything.” **

While Governor Izumida is certainly right, and we may not yet know all that
we should like to know about the accident and its aftermath, we have at least
learned some lessons from the consequences of the disaster of March 11, and we
must consider most carefully what the lessons teach us. And once the current peri-
odic routine inspections have been concluded, we must debate what conditions we
shall need to impose before the restart of nuclear power plants across the country
can be authorized. We need a careful policy statement that will clarify all these is-
sues.

XII Alternative policy :
The “why” and the “how” of German denuclearization

(Miranda Schreurs (Professor, Free University of Berlin) and Fumikazu Yoshida
(Professor, Hokkaido University) are co-authors of this essay)
Two of the questions that Dr. Schreurs and I raise in our essay are “Do we
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need to close down nuclear power plants? Can we live without nuclear power?” The
Fukushima accident led the German Chancellor to create the “Ethics Commission
for a Safe Energy Supply”, and the Commission has considered whether we need to
abandon nuclear power. Since the German conclusions may offer a model for Ja-
pan, I describe in detail the “why” and the “how” of the German denuclearization
process.

That the Fukushima accident should have occurred in “a highly organized,
high-tech country like Japan” has had a very great impact on the German people
(so the Chancellor’s ethics committee reports). After the accident, German televi-
sion aired images of hydrogen explosions almost every day. Yet, while the German
Federal Ministry for the Environment and the German Meteorological Service
published detailed information about the accident on their website, the Japanese
Meteorological Agency issued no relevant information whatsoever, and numerous
anxious enquirers from Japan have been forced to access “Relative distribution of
radioactive particles emitted by Fukushima”, a map prepared by the German Me-
teorological Service.

While the radioactive contamination of Germany from the fallout of the acci-
dent at the Chernobyl Nuclear Power Plant in 1986 was the original spur to the in-
stitution of German policies designed to phase out nuclear power plants in Ger-
many by 2022, the accident at Fukushima Daiichi Nuclear Power Plant that re-
sulted from the earthquake and the tsunami has given considerable momentum to
these plans. The legislation that abolishes nuclear power plants by 2022 was
adopted in 2002 by the coalition government of the Social Democratic Party and
the Green Party in place since 1998. The decision the Germans have now taken is
simply to bring everything forward.

The report of the 17-strong Ethics Committee (of which Miranda Schreurs is a
member) makes the following points*:

- Even if the safety of nuclear power plants is high, accidents can happen.

- Should an accident occur, nuclear power is more dangerous than any other
source of energy.

- To leave the responsibility of spent fuel disposal to the next generation is an
ethical issue and one that we cannot neglect.

- There are safer sources of energy than nuclear power.

- Yet because of global warming, the use of fossil fuels is not a solution.

- The development of renewable energy and energy efficiency measures that
would be a corollary of the gradual phasing out of nuclear power offers a great
opportunity for the economy of the future.

If Japan is to learn from these conclusions, she must understand that it is nec-
essary to ask whether nuclear power is a proper means of energy. Earthquake-
prone Japan needs to evaluate and compare the cost and risks of nuclear power
with other forms of power generation, the scale and extent of damage in the case of
an accident, and her responsibility toward future generations. The choice of tech-
nology should be decided by society on the basis of ethical value judgments.

I shall first discuss the “how” of German denuclearization. Germany’s new nu-
clear energy policy, confirmed by an amendment of Germany’s Atomic Energy Act,
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aims to abolish nuclear power plants by 2021-2022. Eight old reactors have al-
ready been stopped and disconnected from the power grid. In 2010, Germany’s nu-
clear energy counted, as it does in Japan, for about 11% of the country’s primary
energy supply, and 22% of its electric power. Oil is the largest source of primary
energy, accounting for 33%, while brown coal is the largest source of electric power,
accounting for 24%. Such data indicate how challenging is the task of taking
measures against global warming while at the same time phasing out nuclear en-
ergy. Even when stopped, the safety of a nuclear reactor remains an important is-
sue. In Germany, too, the storage and disposal of spent fuel are serious concerns,
and while not planning to reprocess fuel she needs to address questions of safety
and the use of new technology.

Germany is currently considering such possible alternatives to nuclear power
as photovoltaic power, solar thermal power, wind power, geothermal power, wave
power, biomass, cogeneration, a power grid, batteries and smart technology, and
she is seeking to collaborate with Japan in carrying out research and development
in many of these fields. Although Germany has actively pursued the reduction of
greenhouse gases in accord with the Kyoto Protocol, the abolition of nuclear power
will in itself do nothing to achieve the Kyoto Protocol targets. The energy policy
outlined by the German government makes energy saving and renewable energy
the main pillars in its reduction of greenhouse gas emissions, while the keystone is
a reduction in energy consumption. Such goals as a 40% reduction in emissions of
CO, a 20% share of renewable energy in primary energy consumption, and a 20%
improvement in energy efficiency indicate that the outlines of this energy policy
meet and even surpass the goals set by the European Union’s “three 20 targets”
policy.

The outline, based on principles of acceptability and transparency, involves a
series of 120 policies and measures mobilized in such domains as renewable energy,
storage and grid, energy saving, improvement of building insulation, transporta-
tion, and the improvement of conventional power generation. The financial cost of
the necessary measures is estimated at 300 million euros in 2011 and 2012 and,
then, at approximately 3 billion euros every year from 2012. It is planned to use
the funds for renewable energy (research and development + market penetration),
energy saving (research and development + market penetration), modernization
and improved insulation of buildings, as well as domestic and international pro-
jects devoted to counter the challenges of climate change.

In the interests of energy saving, Germany has, for more than 10 years, de-
bated the formulation of policy objectives and a policy framework so that she can
phase out the use of nuclear power and move on to the introduction and develop-
ment of sources of renewable energy. Working in harness, NGOs, citizens, farmers,
political parties, entrepreneurs and the government have cooperated to create con-
crete projects that will lead to a marked saving of energy and have participated ac-
tively in the promulgation of renewable energy. What Japan now urgently needs is
the establishment of a policy framework with well-defined goals, but also the for-
mation of bodies of professionals who have the impartial expertise necessary to
guide the decisions of the politicians. It requires time to make political decisions
based on public debate: nonetheless, in Japan it is essential.
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Although the cost of the project will be high, the EU is planning a single en-
ergy grid and a single market for the whole EU, and wishes to extend this with a
connection to North Africa, and though energy costs in the emerging countries
tend to rise because of increasing demand, it is a necessary step for successful fu-
ture power generation. So now, in Germany, this project, known as the “German
Apollo Program”, will bring new opportunities through the participation of univer-
sities and the development of new technologies. For example, the development of
alternatives to the automobile is a chance to strengthen the energy industry’s com-
petitiveness. Japan, too, during the process of overcoming the problems of pollu-
tion and the oil crisis in the 1970s, has succeeded in developing a world-class sys-
tem of energy and environmental technology.

To be able to turn a crisis into an opportunity for renewal will depend upon the
ability of a people, and since the Japanese do not want to be told that “The wise
learn from other’s experience, while the fool cannot even learn from his own mis-
takes”, Japan has to draw lessons from the Fukushima accident, and by learning
from the German example make concerted efforts to set appropriate goals for de-
nuclearization by establishing a comprehensive policy framework under the neces-
sary aegis of trained professionals. And at the same time, Japan has to strengthen
cooperation with other countries on the promotion and development of renewable
energy and energy saving.

XIII The potential of Hokkaido: Hopes for combined heat and power

We may begin by taking a look at renewable energy in Hokkaido. Wind power
is the least expensive resource. The Cape Soya Wind Farm in Wakkanai City is the
largest in Japan with 57 wind power stations capable of producing 57,000 kilo-
watts. The Ministry of the Environment has calculated that there are sufficient
suitable sites for wind power generation in Hokkaido, Tohoku and Kyushu to sur-
pass the current combined capacity of nuclear, thermal and hydroelectric power
generation. Two major problems are the expense of laying transmission lines, al-
though there are proposals to use the disused railroads of former Japanese Na-
tional Railways as sites for transmission lines, and the rapid variation in output
depending on wind speed. And since the Hokkaido Electric Power Company has
decided to limit the introduction of wind power generation to only 5% of the total
installed capacity of 7.4 million kilowatt, this is a problem that will have to be
faced if wind power is to have a future.

Another promising source of energy is photovoltaic power generation, and the
strength of the Japanese semiconductor industry is one of the reasons why Japan
was the world leader in terms of installed solar power generation capacity until
about 2003. However, Japan has subsequently been out-distanced on the use of so-
lar power by Germany and Spain, and since Japan has wind power generation
technology but a limited domestic market, it is mostly sold abroad. And while we
must recognize the necessity of increasing sources of decentralized energy such as
biomass, geothermal and small hydroelectric generation, the lack of a Feed-In Tar-
iff policy means that there is little progress in the diffusion of such sources of re-
newable energy, in spite of Japan’s high technological competence. Renewable en-



2013.3 The Fukushima Nuclear Disaster 33

ergy represents 40% of the total electric power consumption in Denmark and 25%
in Germany. Policy implantation and implementation is the key in Japan, too.

We may consequently hope, especially in Hokkaido, for a comprehensive utili-
zation of heat and electricity, since it is possible to increase the heat utilization fac-
tor through cogeneration and district heating. In Denmark, for instance, after the
wheat has been harvested the straw is used as raw material for electricity genera-
tion and heat production. The generators are actually located on the wheat fields
and the electricity and heat are supplied to the surrounding municipalities. There
are approximately 700 cogeneration plants in Denmark, whose total area is about
the same as that of Hokkaido. Wind and solar power generation depend on the
weather, but biomass systems provide storage and depend neither on the weather
nor on light or darkness.

When we consider that there are 6000 biomass plants in Germany operating
on wood chips, straw and livestock manure, and compare this with the agriculture
and forestry resources of Hokkaido, we see that the potential for cogeneration in
Hokkaido is significant. We should recognize these systems as sustainable infra-
structures and should finance mechanisms for their development amongst agricul-
tural cooperatives.

Another important tool to consider is an environmental tax. The price of fuel
in Denmark is a concrete example of its implementation (see Figure 2). Before tax,
the cheapest fuel is coal; then, rising in price, come heavy oil and gasoline; finally,
the most expensive fuels are wood pellets, wood chips and straw. If nothing is done
to change this, mostly fossil fuels like oil will be used and large quantities of car-
bon dioxide will be emitted, but if an energy tax and carbon tax is imposed on fossil
fuels, then wood pellets, wood chips and straw will become relatively less expen-
sive. Such environmental taxes will lead to the reduction in the use of fossil fuels
and to the promotion of non-fossil fuels. Tax revenues can also be used for social

Figure 2 Environmental Related Tax in Denmark
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security costs.

A feed-in tariff policy is an effective way of promoting and diffusing sources of
renewable energy with high initial installation costs that discourage investment,
but if the duration of operations and the money that can be made from the electric
power business were to be preset, investment in renewable energy would be stimu-
lated and fund raising facilitated. As diffusion progresses, so the cost will continue
to decrease; we shall also need, rather than an across-the-board purchase price, a
system with a purchase price for each type of renewable energy.

Sapporo consumes about one-third of the electricity used in all Hokkaido. If
an accident were to occur at the Tomari Nuclear Power Plant, Sapporo would be di-
rectly affected since it is located about 60km from the plant. That is one reason
why I hope that Sapporo will promote measures concerning energy saving and
heating and increase the use of renewable energy, while further cooperation be-
tween urban and rural areas will allow an augmentation of wood biomass
use. Sapporo and Hokkaido present us with many possibilities for developing safe
and renewable forms of energy.

For instance, Hokkaido Gas Company is building a liquefied natural gas recep-
tion terminal in Ishikari Bay New Port, and, from the start, I have recommended
that Hokkaido Gas Company and Hokkaido Electric Power Company cooperate to
build a natural gas-fired power plant that will be able to supply Sapporo with elec-
tricity and heat through the use of cogeneration. Sapporo and Hokkaido will need
to cooperate on urban planning, and if this is fruitful, it can also be the source of
new business and employment opportunities.

XIV Policy to reduce reliance on nuclear power:
A review of short, medium and long-term prospects

One can achieve any goal if one sets one’s mind to it, as the following example
shows. Since July 2009, when Sapporo began to charge for garbage collection and
disposal, the city has reduced the amount of garbage it produces by more than 40%.
A significant reduction in the quantity of combustible garbage has made it possible
to dismantle the most obsolete of the four incineration facilities located in the city
without building any new ones, while generating a cost reduction of 37 billion JPY.
Charging for garbage disposal is a mechanism of the same kind as an environ-
mental tax.

Since the Fukushima accident, Hokkaido Electric Power Company has taken
such emergency safety measures as the deployment of mobile generator sets in
Tomari Nuclear Power Plant, but, as we have seen, it does not plan to implement
important measures against the threat of a tsunami for another 3 or 4 years. This
is too late. We need urgent measures to ensure that the nuclear power plant can
resist earthquakes and tsunami of the same scale as those that devastated the To-
hoku coast of the Japanese mainland. Since the Fukushima accident, it has been
the eager wish of Hokkaido residents that the Tomari nuclear power plant shall be
operated safely. No Hokkaido resident has any desire to see the Hokkaido Electric
Power Company suffer the same fate as the Tokyo Electric Power Company.

Yet while we need urgent measures to ensure that the Tomari nuclear power
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plant can be operated safely, how much will adequate safety measures cost? A
great deal of money, obviously, but I am sure that if Hokkaido Electric Power Com-
pany releases all the information it has without holding anything back, each
household will agree on sharing this burden. It will be too late to take measures in
a few years’ time.

Should Unit 3 of the Tomari Plant (which has been operating for the last 3
years) run until the end of its life expectancy, then it will be necessary to think
much more carefully about how we are to secure its safety, while finding a way to
close down Units 1 and 2 (which have both been operating for more than 20 years)
and switch to another energy source, as well as finding a way to reduce electricity
consumption. Full and open discussions on these issues are essential.

The prerequisite for such a debate is for a third party that is not associated
with the government or the electricity company to undertake an impartial audit.

The accident at Fukushima has exposed the falsity of the claims that nuclear
energy is safe and has clearly shown the need to reform Japan’s national energy
policy, including that of Hokkaido and the Hokkaido Electric Power Com-
pany. During a period of sudden environmental change, such as the one brought
about by the collapse of the myth of safe nuclear energy, we have to reject the opac-
ity of official communiqués, make ceaseless efforts for dialogue with Hokkaido resi-
dents, and break off the cozy relationship between administration and business.

We need, more specifically and indispensably, the full release of public infor-
mation on energy policy and, in order to ensure more fairness and transparency, we
must have public audits and regulations ordered and carried out by third party or-
ganizations, including the Hokkaido Prefectural Assembly.

It is important to review the energy policy and keep the public fully informed
of the goals, which may be classified as short, medium and long-term.

[Short Term Goals]

We insist on the complete revocation of the thermal use of plutonium. Until
the official investigation report on Fukushima accident has been released, Units 1
and 2, now undergoing routine inspection, should not be restarted, and counter-
measures against earthquakes and tsunami should be carried out as soon as possi-
ble. Safety measures concerning Unit 3 should be strengthened and their imple-
mentation moved forward. If Unit 3 continues to operate, then measures to ensure
that the nuclear power plant can resist earthquakes and tsunami of the same scale
as those of the Great East Japan Earthquake should be undertaken with all possi-
ble speed.

[Medium Term Goals] (Until 2020)

In order to reduce reliance on nuclear power, we should begin at once to in-
crease the use of natural gas-fired power generation and renewable energy by
strengthening of the transmission network and intensifying the proactive plan-
ning of cogeneration. As the Act on Special Measures concerning the Procurement
of Renewable Electric Energy by Operators of Electric Utilities has already been
passed, the concrete implementation of its directives in Hokkaido is essen-
tial. Hokkaido Electric Power Company has already announced plans for natural
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gas-fired power generation in cooperation with Hokkaido Gas Company, and has
said that it is considering the expansion of the framework for the introduction of
renewable energy.

[Long Term Goals] (Until 2050)

As long as there are no new construction projects or additional installations, it
should be possible to phase out all nuclear power units by 2050: Tomari Unit 3
could be the last nuclear reactor operating in Japan. In the meantime, we have to
examine strategies and plans to achieve denuclearization through energy saving
and renewable energy. In Hokkaido, the future potential of such renewable sources
of energy as wind power, biomass, photovoltaic power, geothermal power and oth-
ers, is considerable.

A study made by the Japan Center for Economic Research has calculated that
where there is sufficient diffusion of renewable energy (not only wind power and
photovoltaic power but also geothermal power, biomass and small hydroelectric
generation) and if improvements are made in energy saving, the cost in 2050 would
be cheaper than if we were to continue operating nuclear power plants*. Specifi-
cally, the cost of nuclear power will be 20 JPY / kWh, while during the period of an
oil crisis the energy saving would be 1.5% per year. The amount of energy supplied
by nuclear power before the Fukushima accident can be covered by newly intro-
duced sources of renewable energy and energy saving. Denuclearization repre-
sents a cost rise in the short term, but in the long term the benefits are likely to far
outweigh the disadvantages.

I should therefore like to propose the establishment of the “Hokkaido Energy
and Environment Council”. The council would be composed of members of the na-
tional government, Hokkaido Prefecture and the prefectural assembly, concerned
localities, Hokkaido Power Company, Hokkaido Gas Company, energy specialists,
and citizens’ groups, and their task would be to make extensive investigations, con-
duct consultations and seek for consensus. Although not itself a decision-making
body, it is needed as a forum for deliberation and the sharing of information.

In 2012, all three of the Tomari reactors have been stopped. In that case, it is
essential that Hokkaido Electric Power Company should work in partnership with
other energy-related businesses and all the relevant administrative agencies if it
hopes to gain the cooperation of residents in programs to save energy through the
development of such alternative forms of power generation as thermal power. The
initiative of the Governor of Hokkaido will be especially crucial.

The future presents us with three crucial risks: the risk of global warming, the
risk of nuclear disaster, and the risk of over reliance on imported fossil fuels. It is
of vital importance that we adopt an outlook that seeks for a reduction of these
risks.

A reconstruction plan with these short, medium and long-term goals, sup-
ported by the people of Hokkaido, could transform the crisis engendered by the
Great East Japan Earthquake into the cornerstone of a peaceful life in the 21st
century, for our descendants in Hokkaido, Japan and the world.
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