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Abolish Nuclear Plants Immediately
~Facing the Tragedy
of the Fukushima Daiichi Nuclear Plant Disaster~

To all living in Japan,

The accident at the Fukushima Daiichi Nuclear Plant triggered by the Great
Eastern Japan Earthquake contaminated the ocean and land by radiation, and
tragically disrupted the daily life of an enormous number of people. Even now,
almost one hundred thousand people are evacuated from the neighboring area of

the nuclear plant, and numerous people are forced to live in fear and anxiety.

With regard to the pros and cons of nuclear plants, we, Japanese bishops,
expressed in our message “Reverence for Life — A Message for the Twenty-First

Century from the Catholic Bishops of Japan” as follows:

It has provided a totally new source of energy for humanity, but as
we can see in the destruction of human life in a moment in Hiroshima
and Nagasaki, the disaster at Chernobyl and the life-threatening criti-
cality accident at Tokaimura, it also has the potential to pass huge
problems on to future generations. To use it effectively, we need the
wisdom to know our limits and exercise the greatest care. In order to

avoid tragedy, we must develop safe alternative means of producing en-

ergy.!

The “tragedy” in this message was brought about by nothing less than the

accident in the Fukushima Daiichi Nuclear Plant. This nuclear disaster wiped out

' Reverence for Life ~A Message for the Twenty-First Century from the Catholic Bishops of
Japan (Catholic Bishops’ Conference of Japan, 2001, pp.104-105). Another message on nuclear
plants announced by the Catholic Church in Japan is “Petition on the Criticality Accident at the
Uranium Conversion Facility, JCO Co. Ltd” (1999).
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the “safety myth”, which was created because people put too much trust in science

and technology without having “the wisdom to know our limits”.

In the message “Reverence for Life”, we, Japanese bishops could not go so far
as to urge the immediate abolishment of nuclear plants. However, after facing the
tragic nuclear disaster in Fukushima, we regretted and reconsidered such attitude.
And now, we would like to call for the immediate abolishment of all the power

plants in Japan.

With regard to the immediate abolishment of nuclear plants, some people
voice concerns about energy shortage. There are also various challenges such as the
reduction of carbon dioxide. However, most important of all, we as members of
the human race, have responsibilities to protect all life and nature as God’s cre-
ation, and to pass on a safer and more secure environment to future generations.
In order to protect life, which is so precious, and beautiful nature, we must not
focus merely on economic growth by placing priority on profitability and efficien-

cy, but decide at once to abolish nuclear plants.

Because of the prediction that a new disaster will occur due to another earth-
quake or tsunami, all the 54 nuclear plants in Japan are at risk of horrific accidents
like the latest one. Therefore, in order to prevent human-generated calamities as-
sociated with natural disasters as much as possible, it is essential to eliminate nu-

clear plants.

Although nuclear plants have been supplying energy in the context of “peace-
ful use” to society until now, they have also released an enormous amount of radio-
active waste such as plutonium. We are going to place the custodial responsibility
of these dangerous wastes on future generations for centuries to come. We must

consider this matter to be an ethical issue.

Nuclear power has been encouraged by national policies up to now. As a re-
sult, natural energy has fallen behind in development and popularity. We urge that
the national policies be changed to place top priority on development and imple-
mentation of natural energy, which will also contribute to reducing carbon diox-

ide. On the other hand, it takes a long time and enormous labor to decommission
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a nuclear plant. Therefore, the decommissioning of reactors and the disposal of

radioactive waste must be conducted with extreme caution.

Indeed, electricity is essential for our lives today. However, what is important
is to amend our ways of general life by changing the lifestyles that excessively de-

pend on electricity.

Japan has its culture, wisdom and tradition that have long co-existed with
nature. Religions such as Shinto and Buddhism are also based on the same spirit.
Christianity has the spirit of poverty as well. Therefore, Christians have an obliga-
tion to bear genuine witness to the Gospel especially through the ways of life ex-
pected by God; “simplicity of life, the spirit of prayer, charity towards all, especial-
ly towards the lowly and the poor, obedience and humility, detachment and
self-sacrifice”.? We should choose anew a simple and plain lifestyle based on the
spirit of the Gospel,® in cases like saving electricity. We live in the hope that sci-
ence and technology will develop and advance based on the same spirit. These at-

titudes will surely lead to a safer and more secure life without nuclear plants.

From Sendai
November 8, 2011
Catholic Bishops’ Conference of Japan

? Pope Paul VI, Apostolic Exhortation Evangelii Nuntiandi, 76(1975).
® Cf. Pontifical Council for Justice and Peace, Compendium of the Social Doctrine of the
Church, 486 (2004).
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Foreword

When the Editorial Committee on Nuclear Power of the Catholic Bishops’ Confer-
ence of Japan was established in September 2014, it intended to publish an English trans-
lation of the Japanese text it would eventually produce. We wanted to inform the world
of the situation, viewpoint and responsibility of Japan, the scope of the Fukushima nucle-
ar power plant disaster, and the response of the Japanese Catholic Church. The actual
preparation was expected to take one year from the start of the work in the fall of 2016.

Since the project had a limited time frame and budget, it was decided that Chapter
One of the second part, “Radiation, Nuclear Energy, and Nuclear Power,” which contained
information readily available from other sources would be omitted from this translation.

Even so, for various reasons the work took longer than the committee anticipated.
I apologize for the delay to all those involved in the work and those who awaited its
conclusion. Please note that the situation described in Chapter 1, Part 2 of damage
caused by the nuclear power plant accident has changed somewhat between the time it
was first written and this translated version in 2020.

During his visit to Japan in November 2019, Pope Francis met with victims of the
Fukushima nuclear accident, and later referred to the dangers of nuclear power genera-
tion during an in-flight press conference on his way back to Rome. We are thrilled that
the pope’s experience in Japan deepened his awareness of the dangers of nuclear power.

I am pleased that today we are finally able to inform the rest of the Church and the
world of the opposition by the Catholic Church of Japan to nuclear power generation.

I want to express my deep gratitude to Rev. William Grimm MM and Rev. Patricia
Ormsby who translated the text. Rev. Masayuki Semoto SJ and Prof. Mami Yoshikawa
of Sophia University provided a detailed review of the translation.

This book is dedicated to the late Rev. Michael Siegel SVD. Mick was the central
figure in the preparation of this English text but succumbed to cancer in the early morn-
ing of July 3, 2019.

Editorial Committee on Nuclear Power,
Catholic Bishops” Conference of Japan
Ichiro Mitsunobu SJ

Tokyo, Easter 2020






Introduction

At 2:46 on the afternoon of March 11, 2011, an earthquake of magnitude 9.0 oc-
curred on the sea floor 130 kilometers off the Oshika peninsula in Miyagi prefecture. The
quake registered seven on the Japanese scale and produced a tsunami that caused massive
damage along the Pacific coast of the Tohoku and Kanto regions. About one hour after
the quake, a tsunami 14 to 15 meters high slammed into the Tokyo Electric Power
Company’s Daiichi nuclear power plant in Fukushima, knocking out power to all but
one unit. With the loss of power, it became impossible to cool the nuclear reactors. As a
result, the cores of Units 1, 2 and 3 had meltdowns, a catastrophic accident that caused
the leakage of large amounts of radioactive material. This disaster that contaminated
both land and sea with radiation and destroyed the livelihood of many people has not yet
been remedied. More than 90,000 people who had to be evacuated have still not been
able to return to their homes.

In November 2011, eight months after the accident, the Catholic Bishops Confer-
ence of Japan issued Abolish Nuclear Plants Immediately: Facing the Tragedy of the Fukushi-
ma Daiichi Nuclear Plant Disaster. The statement pointed out the dangers of nuclear
power generation and called for the abolition of nuclear power.

The attitude of Japan’s Catholic bishops toward nuclear power generation was ear-
lier put forth in their 2001 message Reverence for Life: A Message for the 21st Century from
The Catholic Bishops of Japan. In Section 75 of that message, the bishops said,

[The development of nuclear energy] has provided a totally new source of
energy for humanity, but as we can see in the destruction of human life in a mo-
ment in Hiroshima and Nagasaki, the disaster at Chernobyl and the life-threaten-
ing criticality accident at T'okaimura, it also has the potential to pass huge problems
on to future generations. To use it effectively, we need the wisdom to know our
limits and exercise the greatest care. In order to avoid tragedy, we must develop safe

alternative means of producing energy.

This paragraph lays out important issues for today. Those of us who live in Japan

know from our history how destructive the unprecedented power of nuclear technology
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can be, and how it puts even future generations at risk. We know the absolute necessity
of recognizing the limits of our technology and the need to develop alternative forms of
energy.

'The Fukushima Daiichi nuclear plant disaster confronts us harshly with this tragic
reality. We know from experience that human wisdom and effort are not sufficient to
control the dangerously destructive power of nuclear energy. This latest disaster de-
stroyed the lives and livelihoods of many people.

Five years have passed, yet there is still no prospect of restoring those livelihoods or
repairing the economic and social damage wreaked by the disaster. The cause of the di-
saster has still not been fully explained, and various experts point out problems with
newly-developed safety standards for nuclear power generation. Even if nuclear genera-
tion were to be halted, ongoing problems of nuclear waste disposal remain unresolved. In
spite of this, in 2014, the Japanese government adopted the policy of restarting those of
the 48 nuclear reactors shut down following the earthquake and tsunami whose safety is
considered to “have been ascertained”.

When the bishops presented Reverence for Life they had not yet reached the point
of calling for the abolition of nuclear power. At that time, our awareness of the problems
of nuclear technology, the devastating impact of nuclear accidents and the deeper ques-
tion of whether a life dependent upon electricity produced by nuclear power is compati-
ble with Christian faith was still unsure. Even after experiencing the March 2011 disas-
ter at the Fukushima Daiichi nuclear power plant, our understanding of the issues was
still underdeveloped and so we went along with the reopening of nuclear plants.

It is time for us to reconsider the lessons of the Fukushima disaster. In the event of
a severe accident in a nuclear power plant, the lives of people are upended and the envi-
ronmental effects of radiation spread across borders and generations. Even without acci-
dents, the accumulation of nuclear waste harms the environment. The energy of the atom
is so powerful that it is difficult for humanity to control it over a long period. Given that
fact, what are we to do? How shall we take a new look at our own lives? With whom
must we unite in order to open a new future?

In May 2015, Pope Francis promulgated his encyclical Laudato §i’ — On Care for
Our Common Home. Relying upon the latest research into environmental issues, the pope
looks at various ecological crises such as climate change, water issues, loss of biodiversity
and ecological debt, and sounds an alarm.

This book, inspired by Laudato 7', builds upon our 2011 statement calling for an
end to nuclear power generation and renews the warning of its danger. This volume has
been prepared by a committee of experts in theology, philosophy, religion, science and

technology who came together in October 2014 as the Catholic Church and Atomic
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Power Committee of Japan.

The first part of the book looks at the history behind the Fukushima nuclear plant
disaster, seeking to understand responsibility for the accident. In addition, it looks at the
situation of the victims of the disaster and explores ways to show solidarity with them.

Part Two explains radiation, nuclear energy and the science and technology of
nuclear power generation. It will also look at some of the ethical problems of the science
involved in the use of nuclear technology.

The third part s, in a sense, the heart of this book. It presents ways to look at the
use of nuclear energy in light of Catholic social teaching and contemporary environmen-
tal ethics. The encyclical Laudato Si’ shows how traditional Catholic thought on the en-
vironment can combine with new insights. In order to develop a broad perspective on the
nuclear power issue, we will introduce viewpoints and initiatives from other countries,
churches and religions.

The final summary will spell out requirements that nuclear phase-out involves: con-
crete measures for “reducing dependence on electricity,” the use of renewable energy
sources, the effort of power saving, and transformation of our lifestyles. The call for a
“simple and plain lifestyle” in the bishops’ 2011 statement is echoed by Pope Francis in

Laudato 8’ when he speaks of an “ecological spirituality” or an “integral ecology.”

There are many points from which to examine the pros and cons of atomic energy:
economic profitability, the health of children, public safety, responsibility for reliable
energy supplies and maintaining international competitiveness in the nuclear industry
among others. However, for the Catholic Church that has been told by Jesus Christ,
“Love one another” (John 13:34), consideration of the pros and cons of nuclear energy
must begin by taking into account the life and dignity of all, including future genera-
tions. In other words, we are convinced that the starting point for reflection must be the
fact that humanity is part of God’s creation and has a responsibility to unite to protect
the environment we share with the rest of creation. Therefore, this book provides mate-
rial to the church and civil society for thinking about the problem of nuclear power from
an ethical and evangelical point of view.

We hope that this book will be an aid to reflection and discussion about how to

build a lifestyle that precludes more nuclear disasters in the future.

Catholic Bishops Conference of Japan
June 14, 2016
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Part 1

From Nuclear Development
to the Fukushima Nuclear Accident
—Historical and Social Issues—

The task of this work is to endorse the November 2011 message of the Catholic
Bishop’s Conference of Japan. That message was, “We would like to examine the tragic
disaster known as the Fukushima Daiichi nuclear accident, reflect on it, and call for all
nuclear power plants in Japan to be abolished immediately.” In other words, our task is
to present material to the Church and civil society to enable them to consider this issue
from an ethical, gospel-based perspective as a stance (moral opinion) toward accepting
information and acting on it.

In Part 1, we consider the relationship between the atom and humans reliant on
nuclear energy and the problems that this causes. This book therefore first reviews the
history of nuclear energy’s use and consider Japan’s responsibility as the country where
Tokyo Electric Power’s Fukushima Daiichi nuclear accident occurred. It then considers
ways to bring the various victims together. Particularly in Fukushima, while no relief is
in sight, circumstances exist that make it difficult for people to talk and share opinions
on nuclear energy, even within the Church. We wish for restoration of livelihoods and
amicable restitution for people who have lost everything due to the accident. They in-
clude people whose livelihoods had been supported by nuclear energy-related jobs, and
people whose relationships to important others were torn asunder by differences in re-
sponse to the accident. We lend an ear to people suffering from damage and consider

courses for protecting their rights as human beings.
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Chapter 1
History of Nuclear (Atomic) Energy Usage

and Radiation Exposure

The Japanese language has long used the terms “kaku” (nuclear) and ‘genshiryoku”
(literally, “atomic energy”) for different purposes. By tying the former to weaponry, and
having the latter refer to the generation of electricity, the difference between military use
and peaceful (civil) use came to be emphasized. Differentiating between these words like
this also expresses a value judgement: nuclear weapons, which are weapons of mass de-
struction, are bad; but atomic energy, which produces energy useful to society, is good.
Whether nuclear weapons or atomic energy, though, either still involves a technique
(nuclear technique) of utilizing nuclear energy produced by changes in atomic nuclei
(nuclear fission).!

The Fukushima Daiichi nuclear accident was not merely a power plant accident
likely to happen in Japan, where earthquakes and tsunamis frequently occur, it was a dire
calamity to all people who had come to use nuclear energy. The damage wrought by this
accident, especially exposure to radiation and severe environmental contamination, is
common to other instances of nuclear damage experienced by humanity thus far. As with
the Chernobyl nuclear accident that occurred a quarter century prior (in 1986), the ra-
dioactive materials released spread beyond national boundaries, affecting broad swaths of
the world. Its negative effects will be felt even by future generations.

The peaceful use of nuclear energy in Japan cannot be separated from the tragic

history of nuclear technology. That has included Hiroshima and Nagasaki and events

! English, unlike Japanese, also utilizes “nuclear” the adjectival form of “nucleus” in “nuclear
power plants,” thus referring to weaponry as well as energy. This way it is easier to see that nuclear
power plants and nuclear weapons are both technologies that use nuclear energy. On the other hand, by
distinguishing between “nuclear” and “atomic,” Japanese makes it more difficult to realize that atomic
power and nuclear weapons both utilize nuclear energy and entail the same dangers. To make it clear
that atomic energy and nuclear weapons are both based on nuclear technology, the original Japanese
version of this book rephrased the Japanese term ‘genshiryoku,” literally “atomic energy,” as “kaku
enerugi” (nuclear energy). Similarly, because the term “peaceful use” of nuclear energy has its roots in a
speech given by U.S. President Eisenhower before the United Nations General Assembly (‘Atoms for
Peace,” December 1953), the term “civil use” is frequently used in place of “peaceful use.”
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experienced by humanity since then.? Japan has suffered nuclear-technology-derived
tragedies five times, starting with humanity’s first use of nuclear energy in war, with the
two atomic bombs dropped in 1945. Those were followed by exposure to radioactivity
from the Bikini Atoll hydrogen bomb tests, the Tokaimura JCO criticality accident, and
then the Fukushima Daiichi nuclear accident. Of the world’s nations, only Japan has
suffered from all forms of hardship caused by nuclear technology—exposure to radiation
from a nuclear attack and from nuclear testing and major accidents at nuclear facilities
(nuclear fuel manufacturing plants and nuclear power plants). In this sense, it would
seem that the Japanese people have a bigger responsibility than others to scrutinize soci-
eties that use nuclear energy and the way such societies are organized, and consider the
significance and appropriateness of this. This chapter will review the history of nuclear

(or atomic) energy use and radiation exposure.
1. The Atomic Bomb and Radiation Exposure

Nuclear Energy Unleashed

Development of technology for using nuclear energy began in the late 1800s with
advances in research on radiation-producing devices. In the early years of the 20t centu-
ry, different forms of radiation and radioactive substances were discovered in succession.
Atoms were also found to consist of a nucleus and electrons, and the nucleus to be made
up of protons and neutrons. Then, in 1939, in an experiment involving bombarding
uranium nuclei with neutrons in Nazi-controlled Germany, atomic fission was achieved
for the first time.

Splitting the nucleus of a uranium atom results in two lighter atomic elements be-
ing produced with the release of two or three neutrons. These neutrons collide with
other atomic nuclei, causing subsequent nuclear fissions in a chain reaction. When that
happens, an enormous amount of energy is released instantaneously. Scientists around
the world knew immediately that the discovery of atomic fission would lead to develop-
ment of the atomic bomb (A-bomb). The Jewish physicist Leo Szilard, who was born in
Hungary but fled to America, feared A-bomb development by the Nazis. In America, he

penned a letter to President Roosevelt, to which Einstein also added his signature, ad-

> Wada (2014) provides a comprehensive overview of the history of human involvement with
nuclear energy, which began in 1898 with the discovery of radioactivity and continues to the present.
Also, for a history of incidents involving nuclear energy, we referred to Nishio (2015). Wada (2011)
explained basic terminology regarding atomic/nuclear issues. We have included some of Wada’s
explanations of events mentioned herein. In addition, Nakagawa (2011) published a monograph
summarizing the history of radiation exposures.
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vising him to initiate a project to develop an A-bomb (Yamagiwa et al. (1993) Einstein’s
Correspondence, August 2, 1939, pp. 4-5).

World War II broke out in response to Germany’s invasion of Poland in September
1939. In America, the National Academy of Sciences committee on nuclear fission is-
sued a report in May 1941 on the possibility of producing an A-bomb. In Britain as well,
a report was issued in September 1941 on the possibility of realizing an A-bomb with
uranium, and work began on plans for developing it. That report was conveyed to Amer-
ica, an Allied power, in October of that year, and the US government decided to work
together with Britain on developing an A-bomb. Toward the end of that year, the war
in the Pacific between Japan and America started, and in September 1942, the US gov-
ernment launched top secret A-bomb development plans. Since the project was original-
ly headquartered in New York, it was referred to in secret as the “Manhattan Project.”
About 120,000 scientists and technicians were assigned to it. In collaboration with in-
dustry, a new town was built for the purpose of researching and producing an A-bomb.
About 2 billion dollars was spent on the project, an astronomical figure in those times.

The US government initially feared that Germany would succeed at developing an
A-bomb before America could. Hurrying with development to avoid falling behind,
America proceeded with two different projects at once within the Manhattan Project.
One of those was to separate uranium-235 from naturally occurring uranium and make
an A-bomb from enriched high-purity uranium-235. The other was to make an A-bomb
from plutonium-239 produced from a nuclear reactor. The cost of producing plutoni-
um-239 was less than that of enriching uranium-235. Because plutonium is easy to
mass-produce, it became the mainstream choice for A-bomb production after World
War II. As part of the Manhattan Project, a nuclear reactor for producing plutonium and
a reprocessing plant for separating the plutonium out were built near the town of Han-
ford, Washington. Uranium enrichment facilities were built in Oak Ridge, Tennessee.
The Los Alamos Laboratory in New Mexico was established for designing and assem-
bling the A-bombs.

In the early stages of the Manhattan Project, Germany was being considered as the
target of the atomic bombing. In 1944, however, it became clear that Germany lacked
the ability to develop an A-bomb. On the European front, the defeat of Germany also
began looking certain. The initial reason for developing an A-bomb, confronting Ger-
many, no longer existed. By that point in time, however, so many people had been mo-
bilized, and Congress had secretly appropriated such a gigantic amount of money for this

colossal project that it was impossible to call it off. Predicting the surrender of Germany

3 For the history of the Manhattan Project, we referred to Yamazaki and Hinokawa (1997).
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before an A-bomb could be completed, the US government decided in mid-1944 to
make Japan the target of the atomic bombings instead. With Roosevelt’s sudden death
on April 21, 1945, Truman assumed the presidency. Newly informed of the secret devel-
opment of the A-bombs at that time, Truman was persuaded by his close confidants to
approve the established policy of using the A-bombs on Japan. Thus, on June 21, the US
government made it a policy to drop the A-bombs as soon as possible with no warning,
targeting cities of a size that would allow the effects of the atomic bombs to be measured.
The cities targeted were to have military bases or arsenals present and to have been min-
imally damaged by air raids. Hiroshima, Kokura and Niigata became candidates for
bombing, with Nagasaki finally added to the list.

In July 1945, one uranium-type bomb and two plutonium-type bombs were com-
pleted. A test explosion of one of the plutonium-type bombs was done (July 16), and
Truman, who received notification of this in Potsdam near Berlin, approved the strategy

of dropping the other A-bombs on Japan (July 25).

The Atomic Bombing of Hiroshima and Nagasaki

A uranium-type bomb was dropped on Hiroshima on August 6, 1945, and three
days later, on August 9, a plutonium-type bomb was dropped on Nagasaki. These
A-bombs were dropped so as to hit the centers of these cities, and they exploded at an
altitude calculated beforehand to result in maximal damage (580 meters above ground in
Hiroshima, and 503 meters above ground in Nagasaki). The power of the blasts resulting
from nuclear fission of about 800 grams of uranium and about 1,000 grams of plutonium
were equivalent in terms of TNT yield to about 16,000 tons and 21,000 tons, respective-
ly (according to Radiation Effects Research Foundation estimates; RERF, 2013, p.4).
This far surpassed the total amount of explosives used in the air raid firebombings that
devastated low-lying parts of Tokyo, which came to 1,685 tons.

Unlike conventional explosives, A-bombs release large amounts of radiation. There
are two types of radiation from an atomic bombing: “initial radiation” released during the
explosion and “residual radiation,” which is released after the explosion.* Unlike initial
radiation, residual radiation does not dissipate quickly. Radioactive substances spread

about by the rising mushroom cloud and winds high in the sky gradually fall to earth over

* The initial radiation consisted of gamma rays and neutron rays released from the high—
temperature fireball during the explosion. The area within a radius of 500 meters from ground zero
received a lethal amount of radiation. Residual radiation was released by radioactive substances such as
(1) remaining uranium-235 and plutonium-239 that did not undergo fission, (2) products of nuclear
fission of uranium or plutonium such as cesium-137, and (3) substances with induced radioactivity from
exposure to neutron rays, such as manganese-56 and sodium-24.
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a wide region. Since the atomic bombing occurred in summer, when the humidity was
high, the radioactive substances floating in the sky fell back to earth by and by with the
rains. In some cases, this radioactive rain came mixed with black soot that had been
carried aloft from the terrible fires ignited by the bombing. This later came to be known
as “black rain,” and became the common term for radioactive rain. Substances in the
atmosphere, ground and buildings were pierced by neutron rays and turned radioactive.
Just like the radioactive fallout, they became a source of radiation exposure.

One danger of residual radiation is that it causes secondary exposures among peo-
ple who escape direct harm at the time of the blast itself (primary exposure). Directly
after the A-bombs fell, people entered the devastated cities to check on family members
or give assistance to the injured. Medical personnel were working in first-aid stations and
temporary shelters hastily constructed in the cities. Police and government officials were
carrying away the dead and clearing up the burnt out ruins. People were consuming food
and water contaminated with radioactive fallout without realizing it. They and the people
residing in the areas where black rain fell were receiving large doses of radiation that are

known with certainty to be hazardous to health.

A-bomb Victims’ Suffering and the Cover Up

After the A-bombs were dropped on Hiroshima and Nagasaki, Japan’s government
filed a protest against America (August 10) via Switzerland, a neutral country, of the
atomic bombings as a violation of international law. Immediately after that, however,
Japan accepted the terms of the Potsdam Declaration on August 14 and issued ceasefire
orders to its armed forces the next day, bringing the war to an end.

What do you suppose the real reasons were for dropping the A-bombs? As suggest-
ed by the fact that two types of A-bombs were used, uranium and plutonium, dropping
the bombs may have been seen a way to verify the effects of the new weapons experimen-
tally. Other goals of America may have been involved as well, such as intimidation of the
Soviet Union and establishing itself as a global hegemon. The explanation that dropping
the A-bombs helped end the war more quickly and was aimed at minimizing the number
of war victims (the so-called “A-Bomb Myth”) was created after the war as a logical
justification for the nuclear attack. A number of studies by historians have revealed that
such an explanation is not in strict conformity with historical fact (Kimura & Kuznick,
2010, pp. 6-10).

'The immense destructive force of a nuclear blast not only kills non-combatant cit-

izens indiscriminately,’ but by scattering large amounts of radioactive substances over a

® The numbers of fatalities from the atomic bombings that appear to have resulted from acute
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wide region, it also causes suffering from radiation injuries among the survivors. The
injuries suffered by the A-bomb victims included burns from heat rays, external wounds
from the blast wave and damage from radiation. These are known together as “atomic
bomb disease.” This constituted cruel damage unlike any mankind had ever experienced
before, and no one had any methods for treating it. Doctors are still at a loss in treating
the acute period of atomic bomb disease in particular, which lasts up to four months
after exposure. Even people not suffering fatal burns or trauma are beset by hair loss,
vomiting, anemia, leukopenia, diarrhea and other terrifying symptoms, and in serious
cases die off one by one.

Radiation from atomic blasts also has severe effects on fetuses, which are highly
susceptible to radiation. According to one survey, the fetuses of expectant mothers ex-
posed in the area within 2 kilometers of a ground zero who suffered acute radiation in-
jury had rates of miscarriage or stillbirth about nine times as high as those whose moth-
ers were a good distance away from it. Moreover, it became clear later on that death rates
among children whose mothers had been exposed to radiation during their gestation
were higher than those of others and many of them suffered from poor development or
weak constitutions (Editorial Committee of Journal on Hiroshima and Nagasaki Atom-
ic Bomb Disasters, 2011, pp. 147-150 (in Japanese only)).

The suffering from atomic bomb disease continues for the rest of the victim’s life.
Even after the acute injuries have healed, many of the surviving A-bomb victims suffer
from some kinds of health problems, or they have after-effects from their injuries such as
disfiguring keloid scars, or are tormented in mind and body by fatigue and debility in
what translates literally from Japanese as “A-bomb lingering illness.” Disease-prone
A-bomb victims fall into poverty due to medical expenses and loss of employment, and
they become socially isolated due to the psychological shock of losing family members
and household assets. In addition, they are hurt by discrimination due to biases and in-
consideration. They are refused marriage and employment and turned down for life in-
surance. This has forced many to conceal the fact they are A-bomb victims. One in four
respondents to a survey of victims 60 years after exposure by the Japan Confederation of
A- and H-Bomb Sufferers Organizations said that they had lived their lives concealing
the fact they had been exposed (Japan Confederation of A- and H-Bomb Sufferers Or-
ganizations, 2005, p. 4).

Even worse, delayed effects of radiation exposure occur in many cases. Cataracts be-

radiation injury by the end of 1945 are estimated to have been about 140,000 in Hiroshima and about
70,000 in Nagasaki. A 1985 survey by Japan’s Ministry of Health and Welfare found that by the end of
1950, 201,990 people had died in the case of Hiroshima and 93,966 in that of Nagasaki. That brings
the total for the two cities to approximately 300,000 people.
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gin increasing starting three years after exposure; and from five to 15 years after exposure,
leukemia. From 10 years after exposure, cases of thyroid, breast, lung, stomach, colon and
ovarian cancer, multiple myeloma and other malignancies begin increasing. Increased
death rates from leukemia have been observed not only among those with primary expo-
sures, but also among those with secondary exposures who entered the cities shortly after
the blasts. As this reality became clear, the A-bomb victims were forced to live with worry
over illnesses, possibly fatal, that could happen to them at any time in the future.

Psychological damage from having experienced an atomic bombing also continues
to haunt the A-bomb victims. In the survey of victims 60 years after exposure, about 40%
of the respondents acknowledged that the events of that day had left them with psycho-
logical wounds. One A-bomb victim said, “Even now the stench of blood, pus and death
from that time stays in my nostrils. If T try to recall the situation at that time to draw a
picture of the scene that I experienced, I get an abnormal heart beat (arrhythmia) or
otherwise find it unbearable” (Japan Confederation of A- and H-Bomb Sufferers Orga-
nizations, 2005, pp. 7-8). Some responses in that survey spoke of the fear of death in
occasional flashbacks or psychological wounds aggravating mental disorders. That the
psychological wounds borne by the A-bomb victims have been ignored by almost all of
society and no care has been provided are problems that must not be overlooked.

The government of America, the country that inflicted the atomic bombing, and the
government of Japan, which had a responsibility to help the A-bomb victims, have contin-
ued to take an extremely cold attitude toward these victims, who have had to bear insult
upon injury. American scientists had studied the health impacts of radioactive substances
and were aware of their toxic effects even before the atomic bombings. The danger that the
A-bombs could create victims gratuitously by scattering radioactive substances had been
foreseen. Some took the view that the nuclear fission products created by the explosion
would be carried aloft to the stratosphere, where they would scatter widely and dissipate
enough that residual radiation would pose no danger. That this was a mistake that under-
estimated the impact of residual radiation was demonstrated in the aftermath of the atom-
ic bombings (Hiroko Takahashi, 2012, pp. 57-65). The U.S. government, however, denied
that anyone was being exposed to residual radiation. General Headquarters (GHQ) sub-
jected all reporting on the A-bombs to strict censorship, striving to prevent the wretched
conditions of the bomb sites and the misery of the A-bomb victims from being conveyed
to international society. Meanwhile, the National Academy of Sciences of the U.S. set up
the Atomic Bomb Casualty Commission (ABCC) in Hiroshima and Nagasaki to gather
data on the effects of A-bomb radiation on the human body. The information gained from
examining many of the A-bomb victims was treated as classified military data on damage

to the human body from a nuclear attack. These data were never used in treating the
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A-bomb victims (Kimura & Takahashi, 2016, pp. 198-208). Until the Act Regarding
Support for Atomic Bomb Victims (Medical Treatment for Atomic Bomb Victims Act)
was enacted in 1957, these A-bomb victims were left on their own with no support for 12
years. It must be noted that the governments of both Japan and America shirked their

administrative responsibility to restore the dignity of the A-bomb victims.

The Bikini Hydrogen Bomb Tests and Pacific Islanders

Having won the Second World War, America decided to conduct nuclear testing at
the Bikini and Enewetak atolls to study the use of atomic bombs and develop new nucle-
ar weapons. These atolls are now part of the Republic of the Marshall Islands, which es-
tablished its independence in 1986. The Marshall Islands are located in the Micronesian
region of the western Pacific Ocean near the equator. Previously they had been a territory
under Japan’s mandate, but after the war, they came under American military administra-
tion. America relocated all of the inhabitants to different islands in March 1946, and
conducted two A-bomb tests at the uninhabited Bikini Atoll in July of that year.

The year after that, the Marshall Islands became a United Nations trust territory.
America, which had gained administrative authority over them, conducted one nuclear
test after another at Bikini Atoll and at Enewetak Atoll to the west, totalling 67 times
from 1946 to 1958 (Takemine, 2015, pp. 36-39). The total yield of the nuclear weapons
detonated during that period came to 108 megatons TNT equivalent. That would be
equal to 6,750 Hiroshima-type A-bombs (16,000 tons). England, which had lagged
behind America in success at developing nuclear weapons, conducted nuclear tests 21
times from 1952 to 1958, and France, 199 times from 1966 to 1996, mostly in the South
Pacific region, including Australia (Maeda, 2005, pp. 41-42). One factor in making the
central southern Pacific such a “nuclear sea” was the nuclear arms race during the Cold
War. When the Soviet Union successfully tested an A-bomb in August 1949, America
lost its nuclear monopoly. In response, President Truman decided to develop a hydrogen
bomb (H-bomb), which utilizes a nuclear fusion reaction between hydrogen atoms (deu-
terium or tritium) and is more powerful. America conducted its first H-bomb test on
October 31, 1952 at Enewetak Atoll.

From March 1 to May 13, 1954, America conducted six tests of the new H-bomb,
its strategic ace in the hole against the Soviet Union. In the first test, on March 31 at
6:45 a.m. local time, a 15-megaton H-bomb (code named “Bravo”) was detonated at the
test site on Bikini Atoll. The humongous explosion that ensued vaporized part of the
coral reef in a flash and shattered much more into rubble, creating a crater 2 kilometers
in diameter and about 80 meters deep. Three islands vanished. The stupendous power of

that explosion equaled about 1,000 Hiroshima-type A-bombs, and was equivalent to five
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Fig. 1.1.1 Japan and the Pacific Island Nations
(prepared with reference to Pacific Islands Center, 2011, p. 4)

times that of the total explosives used during World War II (three megatons).

Several hours after the tremendous flash and explosive blast, white pulverized coral
combined with radioactive substances began falling from the sky into the sea around the
atoll. A Japanese newspaper article reporting later on the events of that day first coined
the term “shi no hai” (death ashes) for the radioactive fallout produced by these nuclear
explosions (nuclear fission and nuclear fusion) (Yomiuri Shimbun, March 16, 1954).

At Rongelap Atoll in the Marshall Islands, 180 kilometers east of the blast center,
the white powder fell like snow. Eighty-two islanders, including four pregnant women,
were exposed, and symptoms of acute radiation injury appeared among them the same
day. There was no means of treating it on the islands, which had no hospitals, and unable
to evacuate, the islanders had to wait three days for an American rescue ship to arrive
while they continued to be exposed to external radiation from the “death ashes.” They
also breathed air and ingested water and food carrying radioactive contamination.

After being evacuated to American military facilities at Kwajalein Atoll, the
Rongelap islanders spent three years living on different islands. They returned to Ronge-

lap in June 1957 once the US government had declared it safe, but suffered a succession
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of illnesses and other problems, including thyroid disorders, cancers, miscarriage, still-
births, and births of deformed children. Ultimately, the islanders decided on their own
in 1985 to leave their native islands behind.

At Utirik Atoll about 500 kilometers to the east of the test site, 157 islanders were
also exposed to radiation from the “death ashes.” When the Republic of the Marshall
Islands gained its independence, the U.S. government recognized the damage from the
H-bomb tests and tried settling the dispute politically with 15 million dollars in com-
pensation. However, damage was only acknowledged to the inhabitants of four atolls
(Bikini, Enewetak, Rongelap and Utirik). Later, in official U.S. documents released after
declassification it was revealed that the “death ashes” from the H-bomb test series had
been scattered over such a wide region it could be considered global in scale. It was also
noted that starting with 401 islanders living at Ailuk Atoll about 525 kilometers south-
east of the test site, inhabitants throughout the entire Marshall Islands region had been
exposed to radiation (Takemine, 2005; and also see Hiroko Takahashi, 2012, pp. 182-
188; Takemine, 2015, pp. 113-154). The Ailuk Atoll islanders requested a proper inves-

tigation and compensation from the U.S. government, but the latter refused, maintain-
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ing that the issue had already been resolved.

Exposure of Japanese Fishing Vessels to Radiation

The “Bravo” H-bomb test caused tremendous damage to marine vessels in the
ocean nearby. The waters around Micronesia are good fishing grounds for tuna, so many
of the affected craft were Japanese deep sea fishing vessels. According to internal docu-
ments of the Fisheries Agency dated November 30, 1954, that were released in 2015, at
least 856 vessels were affected. The whole picture, though, on what appears to have been
approximately 10,000 crew members exposed to radiation remains unclear. No follow-up
surveys on the health of the crew members have been performed. Nevertheless, a study
was conducted on the crew members of fishing vessels affected by the Bikini testing by a
group called the “Hata Seminar” formed in 1983 by a high school teacher, Masatoshi
Yamashita, and students from several high schools in Kochi Prefecture. They sought out
testimonies from the affected that had been consigned to the shadows of history, record-
ed their findings and brought them to light (Yamashita, 2012).

One catastrophe of the Bikini H-bomb tests that was officially recognized by the
U.S. and Japanese governments was the incident involving the Daigo Fukuryu-maru, a
Japanese long-line tuna fishing boat. The boat was operating 160 kilometers east of the
test site, and according to crew member Matashichi Oishi, early in the morning on
March 1 a white powder fell so thickly on the deck their footprints were left in it. The
same day, the crew were beset with dizziness, headaches, nausea, diarrhea and other
symptoms (Oishi, 1991; 2003; 2007; 2011). Unable to leave the radioactively contami-
nated boat until they returned to Yaizu Port on March 14, the crew experienced in-
flamed eyes, discolored skin with burn blisters, bleeding, hair loss and other radiation
symptoms. Taking only their external radiation exposure into account, the crew is esti-
mated to have received on average 3.24 Sieverts, a high dose of radiation equivalent to
those within 1 kilometer of ground zero of the Hiroshima A-bomb.

Furthermore, in May of that year, high concentrations of radioactive substances
began to be detected in rain falling over the Japanese archipelago. Although the Marshall
Islands inhabitants petitioned the United Nations to have the H-bomb testing halted,
America asserted the legality of the testing, using Article 76 of the United Nations’
Charter regarding international trusteeship “to contribute to international peace and
safety” as an excuse. The continuation of the testing six times until May 13 was the cause
of the radioactive rain in Japan. Radioactive contamination of fruits and vegetables at
marketplaces was also confirmed at the end of May.

Leading figures in the U.S. government at that time attempted to calm the situation,
saying that if the radioactive fallout fell into the sea, it would be diluted, limiting the ef-
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fects of residual radiation (March 31, 1954 declaration by Lewis Strauss, then chairman
of the Atomic Energy Commission Chairman, in Miyake, Hiyama & Kusano, 2014, pp.
21-24). Still, as the number of affected vessels continued increasing, radioactive tuna were
caught, and radioactive rain was observed in Japan, it became clear that the impact of the
H-bomb testing was reaching a scale and scope far beyond what had been expected.

No longer able to continue just looking on as a spectator, the Japanese government
dispatched a Fisheries Agency research vessel, the Shunkotsu Maru, to the sea near the
Bikini Atoll from May 15 to July 7 to investigate the effects of the H-bomb tests on
marine ecosystems. From surveying fish, plankton, seawater and air over a voyage ex-
tending about 1,700 kilometers, they determined that radioactive contamination could
be found in seawater and fish in areas removed by 1,000 kilometers or more from the
Bikini Atoll, and that bioaccumulation of contaminants up the food chain played a role
in the contamination of fish. The H-bomb tests had caused the worst case of radioactive
contamination of the ocean in history. The survey disproved the view that radioactive
fallout would be diluted by seawater and rendered harmless.

Meanwhile, the health condition of the 23 crew members of the Daigo Fukuryu
Maru, who had been hospitalized, steadily worsened. Their bone marrow cells had de-
clined to less than half the number in a healthy person. In poor health and having lost
the ability to generate their own blood, they continued to receive antibiotics and blood
transfusions. By and by many of the crew began to suffer liver function disorders. Chief
radio operator Aikichi Kuboyama, in serious condition, died on September 23 of multi-
ple organ failure resulting from his exposure to radiation.

Kuboyama’s death made mass media headlines. It lent power to the Movement to
Ban Nuclear Bombs that fed concerns over radioactivity and anger over nuclear testing,
spreading them rapidly among Japan’s citizens. The governments of America and Japan
were driven to do something about it. Aiming for a political settlement of the Japanese
fishing boat disaster, the U.S. government paid 2 million dollars (about 720 million yen at
the exchange rate then) in compensation to the Japanese government on January 4, 1955.

The payment of this compensation, however, did not mean that the U.S. govern-
ment was admitting the illegality of the H-bomb tests and apologizing to Japan. The
compensation money Japan received was simply consolation with no account taken of
America’s legal culpability. Without revealing the entire situation of radiation exposures
from H-bomb testing, the governments of both the U.S. and Japan tried to negotiate an
amicable settlement and sweep the problem under the rug. Despite ongoing marine pol-
lution, testing of fish for radioactivity was discontinued in December 1954. No attempt
was made to clarify the degrees of exposure of crews of affected vessels other than the

Daigo Fukuryu Maru, nor to investigate the impact on their health, nor to pay them any
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compensation. The illegality of America’s multiple H-bomb tests that produced so many
victims was never recognized, and the testing continued at the Bikini and Enewetak atolls
with not so much as a word of protest from Japan’s government over the decision.
Nations possessing nuclear weapons have conducted a total of at least 2,050 nucle-
ar tests from 1945 to 2013. The people victimized by radiation exposure live, like the
Marshall Islands’ inhabitants, on the fringes of superpower-centered civilized society
(Daigo Fukuryu Maru Peace Association, 2014, pp. 96-103). Additionally, the repeated
nuclear tests have scattered enormous amounts of radioactive substances throughout the
environment, resulting in irremediable contamination globally. The 2000-plus nuclear
tests to date have released an amount of iodine-131 estimated at about 3 million peta-
becquerels (“peta” meaning a quadrillion—that’s a “one” followed by fifteen “zeros”).
That is about 577 times the amount estimated to have been released by the Chernobyl
disaster (about 5,200 petabecquerels). In 1991, International Physicians for Prevention
of Nuclear War (IPPNW) announced its findings that the final number of fatalities from
cancers attributable to the repeated atmospheric testing of nuclear weapons could be as
high as 2.4 million people worldwide (IPPNW, 1991, pp. 39-40). The real degree of

harm from nuclear testing to humanity, however, is not known with any certainty.
2. 'The History of Nuclear Power Generation in Japan

Post-war Nuclear Energy Research

Research in Japan to develop an atomic bomb was initiated in 1943, progressing in
secrecy during the Asia-Pacific War. Called the “Ni-Go Project,” it was conducted pri-
marily by physicist Yoshio Nishina under guidance of the Imperial Japanese Army at the
Institute of Physical and Chemical Research (now RIKEN). “F-Go Project” research
began in 1944 at Kyoto Imperial University (now Kyoto University) under the direction
of the navy. Neither project, however, ever managed to come anywhere near to develop-
ing a nuclear weapon in reality.

After the war ended, GHQ_had the cyclotrons (equipment essential to the re-
search) destroyed, and during the occupation Japan was forbidden to conduct any re-
search in atomic nuclear physics. When the Treaty of San Francisco went into effect in
April 1952, however, a group of physicists led by Seiji Kaya proposed advising the gov-
ernment on establishing an investigative body to consider the question of nuclear energy.
Although research on nuclear physics resumed, many in academia opposed research on
nuclear energy. During that period, the Korean War broke out (1950 to 1953), and Japan
began remilitarizing with the establishment of the National Police Reserve. The academ-

ics felt strong concern because Japan-U.S. relations were drawing closer in national se-
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curity matters, and if Japan began researching nuclear energy, it would get itself involved
in America’s military strategy (Yoshioka, 2011a, No. 2, Ch. 3).

In the 1950s, nuclear energy began to be used in ways aside from A-bombs. The
Soviet Union brought the world’s first nuclear power plant into operation in 1954. That
was followed by a military-civilian dual use reactor (Calder Hall Nuclear Power Station)
that started operating in Britain in 1956, producing plutonium for the military while
providing electric power. America created the world’s first nuclear powered submarine,
the USS Nautilus, in 1954.

Dwight D. Eisenhower, who succeeded Truman as U.S. president in 1953, pro-
moted development of the H-bomb. He also adopted a strategy of deploying nuclear
weapons at U.S. military bases worldwide. The aim of this was to contain the Soviet
Union, and it became the origin of the “nuclear deterrent” strategy in international secu-
rity (Ohta, 2014). At the same time, American industrial circles starting getting involved
in developing nuclear power, having been beaten to it by Britain. They began asking the
government to cultivate a global market for it (Nakagawa, 2011).

“Atoms for Peace”

To avoid having America’s nuclear strategy being seen as dangerous by internation-
al society under those conditions, President Eisenhower began seeking non-military uses
for nuclear energy. The reasoning behind this was he thought that if people believed nu-
clear energy would bring about peace and prosperity, it would be easier to develop and
deploy nuclear weapons (Yoshimi, 2012). At the United Nations General Assembly in
December 1953, Eisenhower proposed the idea of “Atoms for Peace.” This was America’s
national strategy to get people to think of atomic power as a non-destructive technology.

Soon after “Atoms for Peace” had been proposed, a budget for nuclear power was
adopted by the plenary session of Japan’s House of Representatives on March 4, 1954.
After that, Japan’s government began setting up a system for development and use of
nuclear energy. Industrial circles saw it as the advent of a business opportunity in the
field of nuclear energy. From then on, the political, ministerial and business worlds kept
a cooperative pace with each other in promoting peaceful use of nuclear energy. It must
be added that the nuclear energy budget was approved by the House of Representatives
in the same month that the Daigo Fukuryu Maru incident occurred. Thus, this was when
the Movement to Ban Nuclear Bombs was on an upsurge among Japan’s citizens. A
grassroots signature drive was burgeoning in opposition to nuclear weapons. It netted
more than 30 million signatures. To suppress this growing movement, America held
“Atoms for Peace” exhibitions in 10 Japanese cities, including Hiroshima, where mem-

ories of the atomic bombing were still fresh. In its attempt to wipe away the memories of
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Hiroshima, Nagasaki, and now the Daigo Fukuryu Maru, it worked together with Ja-
pan’s ruling elite to meticulously steer public opinion (Igawa, 2002).

In parallel with this, America under Eisenhower conceived of a plan for actual de-
ployment of nuclear weapons in Japan. A nuclear-armed warship docked in Japan in
1953, and nuclear weapons were moved into a U.S. military base in Okinawa from the
end of 1954 to 1955. At that very time, Japan was coming under America’s nuclear um-
brella. A new security treaty was concluded between Japan and America in 1960, and a
campaign arose against the Japan-U.S. Security Treaty. That was also the year that
Fukushima Prefecture declared its intention to attract nuclear power plants. Japan’s in-
volvement in America’s nuclear strategy progressed at the same time as its nuclear power
policy. “Atoms for Peace” and “for military use” were the two sides of America’s nuclear

strategy during the Cold War era.

Battle over the Pros and Cons of Nuclear Energy

During that time people were raising their voices in protest of “Atoms for Peace.”
Masao Tsuzuki, a physician who had led an investigation into damage from the atomic
bombings and directly encountered the suffering of the atomic bombing victims, opposed
the construction of nuclear power plants. He brought up examples of radiation damage
resulting from nuclear power in the U.S. and Europe and warned, “When considering
peaceful utilization of atomic power, at the same time, or better yet, before that, we must
seriously consider prevention of damage from radioactivity” (Tsuzuki, 1954, p. 943). The-
oretical physicist Seitaro Nakamura also stated that from the standpoint of moral duties
of scientists, “Currently there is no suitable treatment for radiation injuries, so in view of
public health shouldn’t our position really be avoidance of all manmade radioactivity? ...
Until our ability to process the radioactive wastes from atomic power generation relying
on nuclear fission has been perfected, it would be wrong to allow it as an industrial tech-
nology in a country with space as limited as Japan’s” (Nakamura, 1954, p. 124).

Another theoretical physicist, Mitsuo Taketani, who had once advocated construc-
tion of nuclear reactors but had witnessed the terrible spectacle of the Daigo Fukuryu
Maru incident, came to take a firm stand against the peaceful use of nuclear power. He
said, “The various parties agitating for peaceful use are not just camouflaging, but con-
cealing their motives with regard to the movement against nuclear weapons” (T'aketani,
1955, p. 99).

The government, however, failed to take such warnings seriously (Jomaru, 2012,
pp- 82-92).

The Japan-U.S. Atomic Agreement was concluded in November 1955, and three

laws on atomic power were approved in December of that year (Atomic Energy Basic
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Law, Law for Creation of the Japan Atomic Energy Commission, and Law for Partial
Revision of the Cabinet Establishment Law).The organizing of atomic power develop-
ment thus got underway. The Japan Atomic Energy Research Institute (JAERI), which
would be the recipient of enriched uranium, based on the Atomic Agreement, and Nu-
clear Fuel Corp., which handled the development of uranium mines and nuclear fuel
production technology, were established as special public corporations under the juris-
diction of the Science and Technology Agency. In 1956, industrial circles created the
Japan Atomic Industrial Forum Inc., and the Japan Atomic Energy Commission (JAEC)
was launched as a government institution to create and promote an atomic energy busi-
ness plan for Japan.

Hideki Yukama, who had received the Nobel Prize in Physics and was in a position
to represent Japanese academia at that time, was among the first members of the Japan
Atomic Energy Commission. His opinion was that research and development (R&D) of
atomic energy needed to be built up starting from the basics.® However, Matsutaro
Shoriki, the commission’s chairman, simply ignored the academics’ cautious stance and
laid out a course of importing atomic energy facilities rapidly from overseas. By 1955,
America was already showing intentions of providing Japan a test reactor complete with
enriched uranium. In 1956, Britain offered to sell Japan an improved Calder Hall-type
reactor (graphite-moderated gas-cooled) and America offered a light-water reactor. The
Japan Atomic Power Company purchased the former from Britain in 1958, and made
the decision to build Japan’s first commercial reactor in Tokai, Ibaraki Prefecture. The
Tokai Power Station began operating in 1966.

The improved Calder Hall-type reactor was large and heavy, and the amount of
electricity it could generate was small relative to the high cost of building it. In addition,
it had safety issues. Thus from then on, Japan chose to propagate the U.S.-made
light-water reactors instead, and from about 1970 it began building and starting up nu-
merous nuclear power plants with light-water reactors. Since then, there have been con-
tinued mishaps and trouble at these nuclear power plants. As the citizens’ concerns over
pollution and other environmental problems grew, a controversy arose over the incom-
patibility of democracy with the secretiveness of atomic energy. The government and
electric power companies, however, developed an extensive public relations and propa-
ganda campaign to discourage opposition, and with time on their side, they continued
making well-funded persistent moves to persuade local governments and citizens in suit-

able areas to let them have their way. Also, because this state-controlled program re-

¢ Hideki Yukawa told an Asahi Shimbun reporter in a private conversation, “I am not interested
in atomic power generation. We must make people more aware of the frightful danger of radioactivity.
They keep going on and on about peaceful use, but it is not such an easy thing.” (Jomaru, 2012, p. 13).
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ceived enormous support from policy makers, atomic energy continued to grow steadily.
American manufacturers of atomic reactors began showing interest in teaming up with
those in Japan in the 1980s, and joint Japanese-American production of light-water re-
actors has been promoted (Yoshioka, 2011a, Ch. 3 to 5).

Nuclear Fuel Recycling as a Goal (Yoshioka, 2011a, Ch.4-5)

One goal of Japan’s nuclear energy development plans from the start has been to
“recycle nuclear fuel.” That entails reprocessing spent nuclear fuel to obtain plutonium,
and using that as a fuel in fast-breeder reactors, generating power through nuclear fis-
sion. It is a grand plan to produce plutonium from uranium while generating electricity.
Conventional nuclear power generation uses enriched uranium with light-water reactors
and was viewed from the start as merely transitional.

For fuel cycle-related technology, Japan’s government was particularly keen on de-
veloping reprocessing techniques and fast-breeder reactors, investing immense sums in
their R&D. Development of reprocessing techniques got fully underway in the mid-
1960s. Japan imported technology from France and built its first reprocessing plant at
Tokai, Ibaraki Prefecture. Full-scale operation began in 1981. The Tokai Reprocessing
Plant, however, has only a small capacity for reprocessing and is unable fully to handle
the amount of spent nuclear fuel being produced, which has continued growing together
with the amount of nuclear power generation. To expand Japan’s reprocessing business,
plans for building new facilities in Aomori Prefecture were announced in 1984, to con-
sist of a large-scale reprocessing plant together with a uranium enrichment plant and a
low-level radioactive waste landfill. Construction of the Rokkasho Nuclear Fuel Repro-
cessing Facility began in 1993, with operations scheduled to start in 1997. A series of
problems of various sizes occurred, however, and completion of the facilities was delayed
repeatedly. Commercial operations have yet to get underway. The cost of construction
was expected to be about 760 billion yen, but has already swollen to about 2.2 trillion
yen. The completion target of November 2015 has been postponed to early fiscal 2018.

Thus far, the Joyo experimental fast reactor and Monju fast-breeder reactor have
been constructed in Oarai, Ibaraki Prefecture and Tsuruga, Fukui Prefecture, respective-
ly, following the roadmap toward implementation.” Construction work on Monju began

in 1985, and a successful criticality test was run in April 1994. In 1995, however, a fire

7 In its long-term plan of 1967, the Atomic Energy Commission of Japan laid out a roadmap for
promoting development of fast-breeder reactors in four stages: experimental, prototype, demonstration
and, finally, commercial reactors. The Joyo reactor was an experimental one, lacking power generating
equipment (thermal output of 140,000 kilowatts), while the Monju reactor is a prototype capable of
generating electricity (maximum power output of 280,000 kilowatts).
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broke out when liquid sodium coolant leaked. For 14 and a half years after that, they
were unable to restart the reactor. When in 2009 they managed to restart the reactor,
another accident occurred about three months later, even before any electricity could be
generated, and they shut it down once more. There is currently no outlook for starting it
back up again.

The initial plans put implementation of fast-breeder reactors in the latter half of the
1980s. Later plans, though, postponed the target for implementation: In 1982, the target
was amended to 2010; and in 1994, it was delayed until 2030. France’s Superphenix
fast-breeder reactor suffered a continuing series of accidents during its time in operation
and was closed permanently in 1997. That left Monju as the only fast-breeder reactor
among the advanced nations.®

A total of 1.225 trillion yen was spent between 1980 and 2015 on the R&D budget
for Monju. Even now, when the reactor cannot operate, it continues to run up costs es-
timated at about 55 million yen a day. A report submitted with the hopes of having the
injunction against its operation lifted was found in February 2015 to contain numerous
errors. Japan’s Nuclear Regulation Authority (NRA), who had received it, said in No-
vember of that year that the Japan Atomic Energy Agency JAEA) should not be relied
on for operating Monju and recommended the Minister of Education, Culture, Sports,
Science and Technology to specify a different managing entity to replace it.

The nuclear fuel cycle project was thus deemed nationally important, and even
when it became clear that the technology was fraught with terrible dangers, with inces-
sant delays in the schedule and costs prodigious enough to bankrupt the plan, the gov-
ernment still would not give it up.

Nuclear fuel cycle technology was originally developed for the purpose of producing
atomic bombs. It has been called a “Sensitive Nuclear Technology (SNT).” This is be-
cause even it if is used as a technology for generating electricity, changes in nations’ poli-
cies can occur, and it could wind up being used to produce nuclear weapons at any time.
Japan is the only non-nuclear power permitted by international society to engage in nu-
clear fuel cycle projects. While taking a cooperative attitude toward the International
Atomic Energy Agency (IAEA)™ and faithfully obeying America’s nuclear non-prolifer-

8 As of June 2016, Russia, India and China are continuing to go forward with their plans for
fast-breeder reactors.

° This indicates technical systems requiring exceptional caution in the employment of the
techniques or disclosure of the technical knowledge because it could lead directly to development of
nuclear weapons. Uranium enrichment, reprocessing and fast-breeder reactors, which comprise the core
of nuclear fuel cycle technology, all constitute sensitive nuclear technology that could be converted to
military use.

1 An international institution founded for the purposes of promoting peaceful use of atomic
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ation policies, Japan has obtained all kinds of sensitive nuclear technology. It was allowed
to build within its borders nuclear facilities that could be converted to military use.
America, the chief promoter of the Treaty on the Non-Proliferation of Nuclear
Weapons (NPT)", is deeply cautious about allowing other countries to possess nuclear
facilities capable of being converted to military use, such as reprocessing plants, or sub-
stances such as plutonium that are used in nuclear weapons. Japan has entrusted nuclear
fuel reprocessing to private companies, and has taken the stance of limiting the use of the

plutonium it has to civil affairs. America has made an exception in allowing this.

Nuclear Power Set-backs and Rallies (Yoshioka, 2011a, Ch. 5, 7)

From the 1970s to the early 1990s, nuclear power generation experienced steady
growth in Japan. Indications of a decline in this growth, though, could be seen from
around the mid-1990s. The primary cause of this was stagnation in Japan’s economic
growth. A second cause was concern that the wave of electricity deregulation sweeping
the globe could also affect Japan. A third cause was that it was becoming harder to obtain
land for siting power plants.

Electricity deregulation is a means of enabling free price competition by separating
off the electricity transmission departments of the huge electric power companies that
have monopolized power generation and transmission, and recognizing new participa-
tion from companies selling electricity. What made this necessary was that the electric
power companies’ management system, which had been exempted from price competi-
tion in the market due to their local monopolies on the power supply and use of the
fully distributed cost method'? of price setting, was causing electricity rates to rise. It was
recognized that this was blunting the international competitiveness of Japan’s manufac-
turing industry. Progress in electricity deregulation took the wind from the sails of nu-
clear power promotion, but in the first decade of the 215t century the powers promoting

nuclear energy fought back, putting a swift brake on electricity deregulation and reduc-

energy and preventing its conversion to military use. U.S. President Eisenhower’s speech to the UN
General Assembly in 1953 on “Atoms for Peace” served as the impetus for its founding in 1957 as an
independent UN-affiliated institution.

" An international treaty stipulating responsibility for negotiating nuclear disarmament among
all parties to the treaty, and preventing proliferation of nuclear weapons among all nations except the
five nuclear-weapons states (U.S., Russia, Britain, France and China). It prohibits non-nuclear-weapon
states from using atomic energy for military purposes, while recognizing their right to peaceful use of
atomic energy. The treaty entered into force on March 5, 1970. There were 191 signatory nations to the
treaty as of February 2015. Japan signed it in February 1970, ratifying it in June 1976.

2 A method of calculating rates so as to make the total income equal to the total cost of business,
inclusive of business rewards. This method is used for determining charges for public utilities such as
electricity, water and gas services, stable supplies of which are needed.



Chapter 1 History of Nuclear (Atomic) Energy Usage and Radiation Exposure 37

ing its momentum. Plans for the Rokkasho reprocessing plant are expected to entail
enormous costs for construction and maintenance, so if electricity deregulation is real-
ized, there is a high likelihood of them being cancelled or frozen.

Thus at the dawn of the 215t century, the prerequisites for expansion of nuclear
power were lost. It looked like the basic track of Japan’s nuclear power policies touting
implementation of the nuclear fuel cycle and promotion of nuclear power might be
forced to accept some revisions. The cabinet, however, adopted nuclear power policy
principles sticking to the same old course in an October 2005 decision. The target date
for development of fast-breeder reactor technology was revived. In 2007, expansion of
the scope of electricity deregulation was completely halted.

In the first decade of the century, the use of nuclear power was recommended as a
countermeasure against global warming since it releases no carbon dioxide during power
generation. A “nuclear renaissance” was announced to the world. Until the Fukushima
accident occurred, Japan was part of this movement, making plans to build multiple
nuclear power plants at home and export them abroad. The situation changed complete-
ly, however, on March 11, 2011.

Nuclear Exports

Public opinion polls conducted by various organizations consistently show about
70% of Japan’s people in favor of abandoning nuclear power?, either at once or in stages.
In Europe many people joined the movement to abandon nuclear power following the
Chernobyl accident. The Fukushima accident served as a trigger for Germany to adopt
legislation for abandoning nuclear energy completely by 2022 and devote effort to pro-
moting wider use of renewable energy. At present, however, Japan’s government is push-
ing for nuclear exports. It goes without saying that when 70% of its own people are op-
posed to nuclear power, to export nuclear power plants would be immoral. Nevertheless,

the problem does not end there. Complicated factors are involved in exporting nuclear

* In Europe after the Chernobyl nuclear accident in April 1986, the movement that arose
seeking abandonment of nuclear energy coined the term Ausstieg” in German (“phase-out” in English).
Jinzaburo Takagi proposed translating this into Japanese as ‘datsu genpatsu” (“breaking away from
nuclear power”). This was later popularized throughout Japanese society through the media and local
movements opposing nuclear power. The term used in the 1970s was “han genpatsu” (“anti-nuclear
power”), which had strong connotations of being against idea of nuclear power and its use. As implied
by the German term Ausstieg (which normally means to debark from a train or other transportation)
implies, datsu genpatsu has nuances of embarking on a clear program of abolishing already widespread
nuclear power. “In Europe, the term “atsu genpatsu’ is becoming popular. The term Zassu’ provides a
sense of resistance in many people’s minds, and they can understand the meaning well, as how
specifically to embark on a program for abolishing nuclear power. In that respect, it probably spoke to
them conceptually in a way decisively different from the slogan ‘society without nukes.” (Takagi, 1986).
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power that go beyond technical prowess or capital strength.

Not only did new orders for nuclear power plants in America lapse after the Three
Mile Island accident in 1979, cancellations of plans for which construction was already
underway totaled 106 units by 1983. In the 30 years following the accident, new con-
struction fell to zero. Therefore, while American nuclear power plant makers maintained
their design capabilities, they lost their manufacturing ability.

The Bush Administration, which was inaugurated in 2001, took a clear position of
promoting nuclear power. It advocated the “nuclear renaissance,” embarking on a mis-
sion to save the moribund nuclear industry. The United States-Japan Joint Nuclear En-
ergy Action Plan was concluded between the Bush Administration and the first Abe
Administration in 2007. Japan would provide technical and financial assistance for re-
building America’s nuclear power industry, and America would work jointly with Japan
on promoting nuclear exports. Then although legislation had previously been adopted
not allowing the Japan Bank for International Cooperation (JBIC), one of the financial
institutions supporting Japan’s policies, to finance exports to advanced nations, the gov-
ernment issued a new cabinet order enabling investment finance to advanced nations in
the case of business involving nuclear power generation. This made it possible for Japa-
nese financial institutions to finance nuclear power projects in advanced countries, in-
cluding America. The currently effective Japan-United States Atomic Agreement will
expire in 2018. The Japanese government’s attitude is thought to be based on a desire to
create an equal footing between America and Japan now so it can maintain the right to
possess reprocessed plutonium when the agreement is renewed.

Having obtained America’s cooperation, Japan’s government established a consor-
tium, the International Nuclear Energy Development of Japan Co., Ltd. (JINED), and
embarked on nuclear exports using national financing. To support exports to Vietnam
and Turkey, they took measures using government money to cover the costs of prelimi-
nary surveys. Also, the company that took the orders for the feasibility study was the
Japan Atomic Power Company (JAPC), a statutory company of Japan (Suzuki, 2014).

Nuclear exports involve difficult problems, including how the risk of accidents is to
be borne, how spent fuel is to be handled, what means there are to prevent diversion to
nuclear weapons, and how to prevent the local inhabitants from being harmed by radio-
activity. The technical and political risks are huge, surpassing those of constructing nu-
clear facilities within one’s own country. Moreover, because politicians are being used as
sales representatives, the matter cannot be considered purely a business deal, but involves
a high likelihood of getting ripped off by wily clients and leaving Japan’s citizens to clean
up the mess (Yoshioka, 2011b).
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3. Catastrophes at Nuclear Power Plants and Related Facilities

The Three Mile Island Nuclear Accident

Nuclear power is said to be safe, but, in fact, many accidents have occurred at nu-
clear power plants. Here we will review some representative examples.

A loss of coolant in reactor number 2 (959 megawatt electric generating power) of
the Three Mile Island Nuclear Generating Station (TMI-2), located on an island in the
Susquehanna River in Pennsylvania, led to a terrible accident with a partial meltdown of
the reactor core on March 28, 1979. TMI-2 was a pressurized water reactor. Pressurized
water reactors are built with a primary coolant system, in which the water circulates
within the pressurized reactor vessel and proceeds from there to a steam generator, and
a secondary coolant system, where water circulates between the steam generator and a set
of turbines. The heat from the primary coolant system causes the water in the secondary
system to vaporize, and the resulting steam is used to run the turbines. The water in the
secondary coolant system plays an important role in carrying heat away from that in the
primary coolant system, thus indirectly acting as an important coolant for the reactor
core. What triggered the accident was a pump failure in the secondary coolant system.
The auxiliary pumps went into action right away automatically, but because the workers
had forgotten to reopen the valves after conducting a maintenance check the day before
the accident, circulation of water within the secondary coolant system stopped. Heat
trapped within the primary coolant system had no way of escaping. This caused the tem-
perature and pressure of water within the reactor core to climb steeply.

In order to prevent destruction of the reactor core when the pressure rises, a relief
valve in the pressurizer opens automatically. That day, however, once the pressure was
relieved, the valve failed to close again, so boiling water and steam continued to erupt
from it. Nuclear power plants are equipped with an emergency core cooling system
(ECCS) that injects water forcibly during emergencies involving loss of coolant water in
the reactor core. Because water injection by the ECCS failed, though, the upper part of
the reactor core lost its water entirely. The fuel rods melted—a major accident known as
a “meltdown”—during which radioactive substances leaked into the environment.

The governor of Pennsylvania advised expectant mothers and young children to
evacuate the area within eight kilometers of the reactor on March 30. Voluntary evacu-
ation spread among citizens fearing an enormous catastrophe. An investigation conduct-
ed seven years after the event found that 70% of the fuel had melted, with about 20 tons
of fuel falling to the floor of the pressurized reactor vessel. Miraculously, none of this
huge amount of melted fuel penetrated the floor of the vessel, certainly a bit of good

fortune amid misfortune.
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There are various opinions on the amount of radioactive substances released into
the environment during the accident, and no precise figures are known. According to a
government committee formed to investigate the accident, the maximum exposure to
people living in the vicinity of the plant was about 0.7 millisieverts (mSv), and not a large
enough amount of radioactive substances was released to result in acute damage. How-
ever, a survey by the residents on health damage (the scientific basis for which is contro-
versial) reported increases in the numbers of health problems and neonatal infant mor-
talities rising immediately after the accident. Deaths from various cancers, including
leukemia, were also reported to have increased.

This accident was the result of a series of equipment failures and human errors.
Even with multiple redundant safety measures in place at a nuclear plant, it is a mistake
to buy into the idea that major accidents will not occur. With the Three Mile Island

nuclear accident, the “nuclear safety myth” in America was crushed.

The Chernobyl Nuclear Accident

The No. 4 reactor at the Chernobyl Nuclear Power Plant (1,000 megawatt electric
generating power) in the Ukrainian SSR of the former Soviet Union exploded on April
26, 1986, in what was then the worst nuclear accident in history. Unlike the Three Mile
Island nuclear accident, the Chernobyl disaster resulted from a runaway fission reaction.

What triggered the accident was a turbine generator test conducted just prior to a
scheduled inspection. It was being run with most of the safety equipment disengaged to
maintain power. In the final stage of the test, conditions inside the reactor became un-
stable, and the operators inserted the control rods into the reactor core to shut down the
reaction. This, however, had the opposite of the intended effect, with power surging by
a factor of a hundred. This was a “runaway reaction,” also known as a “special power ex-
cursion,” which sounds innocuous, or a “nuclear burst,” which doesn’t. Within a few
seconds of that at least two large explosions occurred, destroying the nuclear reactor and
the building that housed it. It left the reactor core exposed. The Chernobyl Nuclear
Power Plant was using graphite as a neutron moderator. This graphite ignited and sent
smoke rising into the sky, carrying radioactive “ashes of death” up high and scattering
them far and wide.

Initially, the radioactive substances were blown to the northwest. On April 27, they
crossed the Baltic Sea, and high levels of radioactivity were detected in Sweden. By the
28th, the Soviet government had no choice but to admit to the accident. From the end
of April into early May, nearly all of parts of the northern hemisphere, including Japan,
were detecting radioactivity from Chernobyl. The entire world came to know just how

serious an accident it had been.
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The “ashes of death” continued to be released for about ten days as the graphite kept
burning. Of the radionuclides within the reactor, about 50 to 60 percent of the io-
dine-131, and 30 to 50 percent of the cesium-137 are estimated to have been released.
The northern and central parts of Ukraine incurred severe contamination, as did south-
eastern Belarus and European Russia west of the Ural Mountains. Even 300 kilometers
or more from the nuclear power plant, areas highly contaminated by rain from radioac-
tive clouds extended onward.

Radiation exposures resulting from the accident caused harm on a tremendous scale
judging just from the cases in which the circumstances are clearly known. First, the peo-
ple who received the most severe health damage were the nuclear power plant workers
who happened to be present at the site during the accident, and the firefighters who
rushed to the scene to extinguish the fires. They were bathed in intense radiation, and of
the 134 people hospitalized with acute radiation damage, the UN officially acknowledg-
es at least 28 fatalities. When the Soviet Communist Party’s secret minutes were released
in 1992, they revealed that more than 10,000 people living nearby had been hospitalized,
receiving treatment for radiation damage and other illnesses (UNSCEAR, 2011, p. 58).

'The second group of people exposed to high doses leading to health damage were
the workers charged with cleaning up after the accident. Called the “liquidators,”* they
were forced to clear up the scattered radioactive substances and contaminated debris in
the vicinity of the nuclear reactors, build the concrete “sarcophagus” that enveloped the
ruined reactor, and decontaminate the 30-kilometer zone, all of which exposed them to
radiation. There are said to have been more than 800,000 liquidators, and various kinds
of investigations have revealed that they suffer higher rates of leukemia and cancer than
the general population. Many of the workers who suffered from various illnesses at that
time as a result of their exposure to radiation are suffering from them even now (Alex-
ievich, 1997).

In the areas that incurred severe contamination from the falling “ashes of death,”
the inhabitants lost their hometowns. Immediately after the accident, about 135,000
people living within 30 kilometers of the nuclear power plant had to evacuate. Three
years after the accident, in 1989, details on the state of contamination were released.
Learning of this, about 110,000 people living in the Byelorussian SSR (now Belarus)
decided to move away from their homes. The Soviet government moved a large number
of people away from the contaminated areas in 1991.

After the dissolution of the Soviet Union in 1991, the governments of Russia, Be-

4 This term is derived from the Russian “likvidator,” where it means “person who deals with the
aftermath.” The area within 30 kilometers of the nuclear power plant was ordered evacuated, and the
term came to be applied to the people working within that area.
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larus and Ukraine whose territories had been contaminated, took legal measures. Con-
taminated areas where cesium-137 had been measured at 37,000 to 185,000 becquerels
per square meter (bq/m?) were designated “radiation-controlled areas,” and recognition
of the right of inhabitants to transfer out of areas having 185,000 to 555,000 bq/m? was
given. Moreover, the obligation to move people out of areas having 555,000 to 1.48
million bq/m? was fulfilled. Evacuation of the inhabitants from areas having more than
1.48 million bg/m?* was also made mandatory. Obligations to transfer people out and
mandatory evacuations were enforced over a total area of about 10,000 square kilome-
ters. This is equivalent to not only the area of Fukui Prefecture, which hosts Japan’s
greatest concentration of nuclear power plants, but the adjacent Kyoto and Osaka Pre-
fectures added as well, with their major cities. As of this time, the total number of man-
datory evacuees, including people who evacuated voluntarily, is estimated at 400,000 to

500,000 people. These people can never return to their former homes.

The Tokai-mura JCO Criticality Accident

Japan’s first criticality accident occurred on September 30, 1999 at 10:35 a.m. in
Tokai-mura, Ibaraki Prefecture at the Tokai Plant of JCO. JCO was a nuclear fuel pro-
cessing company, and its main area of work was “reconverting.” That is a step in the
process for manufacturing nuclear fuel rods for conventional nuclear reactors (light-wa-
ter reactors), and includes chemical processing of uranium. That day, though, three
workers were handling a uranyl nitrate solution containing 18.8% fissile uranium-235
wth the goal of producing materials for MOX fuel® to be used in the Joyo experimental
fast reactor. This is a dangerous substance with a uranium concentration far exceeding
that of the nuclear fuel used in conventional nuclear reactors (3 to 5 percent).

“Criticality” is a condition in which a nuclear fission chain reaction is sustained at a
constant rate. It refers to the reaction occurring in a nuclear reactor during its operation.
When an accumulation of fissile uranium-235 exceeds a certain amount, criticality can
be achieved outside a nuclear reactor as well. Therefore to prevent accidental exposures
due to criticality, plants handling uranium solutions establish rules on what containers
can be used for processing these solutions, restricting their shape and capacity. That day,
however, in violation of these rules, the uranium solution was poured into a settling tank,
which had a large capacity. The amount of uranium in the tank reached critical mass,
setting off a nuclear fission chain reaction in the uranium solution. This resulted in the

sudden creation of an “uncovered nuclear reactor” at the plant, with no radiation shield-

' Nuclear fuel containing a mixture of uranium and plutonium oxides. The acronym is derived
from “mixed oxides.”
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ing or control rods. Large quantities of radiation escaped into the vicinity.

At 10:36, right after the accident, neutron rays were detected at the Japan Atomic
Energy Research Institute (JAERI) located 1.7 kilometers to the east of the JCO plant.
At about 11:30, a high level of 0.84 mSv per hour of gamma radiation was detected at
the site boundary. This level would result in the annual allowable radiation exposure
limit for the public at large being reached in a little over an hour. The village of Tokai
were informed about the accident and sent out a warning to its citizens at 12:30. At 3:00
that afternoon, the mayor, Tatsuya Murakami, issued evacuation orders to about 150
people living within 350 meters of the conversion building. At about 5:00 p.m., strong
neutron rays of 4 mSv per hour were measured at the site boundary. The level of neutron
radiation did not decline after that, and it was considered certain that criticality was
continuing, so they needed to brace for the worst case scenario of the plant being de-
stroyed and large amounts of radioactive substances being released. At 10:30 p.m., about
310,000 people living within 10 kilometers of the plant in Ibaraki Prefecture were re-
quested to shelter indoors, the JR Joban Line that passes near the plant was stopped, and
the Joban Expressway and national highways nearby were closed to traffic. Late that
night, a request went out for Japan Ground Self Defense Force disaster relief troops.

The criticality did not cease until about 6:15 a.m. on October 1. Eighteen JCO
employees received heavy doses of radiation as they took turns entering the accident site
to release the cooling water from around the settling tank, which appeared to be causing
the criticality to continue by reflecting back the neutron radiation. They also poured
boric acid into the settling tank to absorb neutrons, and about 20 hours after it had start-
ed, the criticality was finally terminated. The evacuation advisory to residents within 10
kilometers was lifted that day at 4:30 p.m. The evacuation orders to those within 350
meters were lifted on October 2 at 6:30 p.m.

Japan’s Science and Technology Agency announced that this accident rated a Lev-
el 4 on the International Nuclear Incident Evaluation Scale (INES). The worst nuclear
power-related accident to have occurred in Japan as of that time had been a fire and ex-
plosion at a reprocessing plant run by the former Donen (PNC) in Tokai in March 1997,
which was rated a Level 3. This was the first time such a large number of people living in
the vicinity of a plant had been requested to shelter indoors in Japan on account of a
nuclear accident.

The amount of uranium-235 that underwent nuclear fission was about 1/1000 of a
gram, and many people were exposed to the radiation that was released. Three workers
who had been assigned to operations at the accident site were penetrated by intense ra-
diation at levels people had received near the hypocenter of the Hiroshima and Nagasa-

ki atomic bombings. Hisashi Ouchi and Masato Shinohara, who were pouring uranium
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solution into the settling tank, were exposed to radiation doses estimated at 16 to 20
grays and 6 to 10 grays, respectively. Those amount to 6,000 to 20,000 times the annual
allowable exposure dose for the general public of 1 mSv. The third worker, Yutaka Yok-
ogawa, who was working at a distance from the other two, received a somewhat lower
exposure dose, but it was still 1 to 4.5 grays. The health status of Ouchi and Shinohara,
who had been subjected to lethal doses, gradually worsened. Despite all-out efforts by
their teams of doctors, Ouchi succumbed to multiple organ failures due to radiation ex-
posure on December 21, 1999, followed by Shinohara in April the following year. There
had been precedents overseas of fatalities from exposure resulting from criticality acci-
dents at facilities handling nuclear materials, but this was the first time for Japan.

Residents living near the plant flocked to medical centers in Ibaraki Prefecture to be
tested for exposure, with a final tally of about 75,000 people being tested. The Science and
Technology Agency revealed that in addition to the two workers killed, a total of 666
people had been exposed. They comprised 172 workers at the Tokai plant, 207 residents
living nearby, 59 disaster prevention workers and 228 other people who had entered the
area ordered evacuated. The government explained that aside from the two fatalities and
the third worker suffering from acute harm, there was no need for the others to fear health
consequences because their exposure doses had been small. Some of the residents filed
lawsuits, but no damages were awarded for late-onset health damage resulting from expo-
sure.

Japan’s Nuclear Regulation Agency (NRA) formed a committee to investigate the
accident on October 7, issuing its final report at the end of December analyzing the
causes of the accident. The direct cause was that the three workers had been seeking a
more efficient way of mixing the uranyl nitrate solution to obtain a more even concentra-
tion—a dangerous process. They poured the solution into a settling tank, the shape and
capacity of which did not conform to standards for preventing criticality, and the amount
they poured into it exceeded the limit. The settling tank had not been designed original-
ly for homogenizing uranium solutions, so its use was in gross violation of proper work
standards.

The investigation into the accident revealed that the three workers lacked sufficient
awareness of the danger of criticality and that their supervisor knew beforehand that
using a settling tank for homogenizing uranium solutions was unlawful became clear
later. These findings indicated insufficient safety training at JCO. A later investigation
also determined that although the process of homogenizing uranium solutions had be-
come a new special process upon receipt of a contract for producing MOX fuel materials,
it had not been subject to a safety review by either the Science and Technology Agency
or the NRA. In that sense, it could be noted that the criticality accident had resulted
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from a defect in Japan’s nuclear safety regulations. In either case, there were a number of
overlapping structural factors leading to the accident. It could not be blamed on the three
workers’ carelessness.

For about 20 hours, a criticality continued that was not contained within a nuclear
reactor at a power plant. This accident resulted in exposures of many people, and it de-
molished the impression that exposure catastrophes would never occur at Japan’s nuclear
facilities. It could never have been said to begin with that nuclear power safety is no more
than a matter of safety at nuclear power plant facilities and nuclear reactors. The reason
is that a society using nuclear energy/atomic power is circulating dangerous nuclear sub-
stances within that society. That circulation encompasses the whole process from mining
the uranium to disposing of the spent nuclear fuel. This accident occurred not at a nucle-
ar power plant, but at a nuclear fuel processing plant. Large-scale disasters involving
exposures of people living nearby could happen any place where a large amount of nucle-
ar materials are held, not just at nuclear power plants. The JCO criticality accident pro-
vided proof of that.

Another lesson from the accident that we must never forget is that to shut down a
criticality in an “open-air nuclear reactor” with nothing to block the radiation, operations
in the vicinity of that reactor are necessary. Such operations entail the risk of exposure to
large amounts of radiation. Regulations established by the International Commission on
Radiological Protection (ICRP) limit “planned exposure doses” during operations ex-
pected to involve exposure to 100 mSv. Japan has decreed the same figure for “exposure
doses during emergencies” such as accidents. To avoid radiation doses in excess of this
figure, no more than a few minutes of work can be allowed to be performed. For that
reason, 18 JCO employees wore alarm dosimeters and performed the work in turns. This
still leaves the problem of choosing just who will perform the work in cases where large
amounts of exposure are predicted.

Conditions may arise in which workers at the scene of an accident are exposed to
mortal danger from large quantities of radiation in their efforts to avoid exacerbation of
an already bad situation. Such a risk can accompany large accidents at nuclear facilities,
and actually did occur with the Chernobyl nuclear accident, and once again with the

Fukushima nuclear accident.

¢ The International X-ray and Radium Protection Committee (IXPRC) was an international
scientific body founded in 1928 to guard against occupational diseases resulting from radiation
exposure. In 1950, it was reorganized and restructured as the ICRP, centering around America’s Atomic
Energy Commission and other similar organizations. It provides advice on protecting against radiation.
Many countries follow the standards on radiation exposure set out by the ICRP.
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4. Workers’ Exposures

Uranium Miners’ Exposures

To produce nuclear fuel, first, large amounts of uranium ore must be mined and
refined. America has a broad expanse of land with uranium veins extending across the
southwestern region known as the Four Corners from the four states whose borders meet
there (Utah, Colorado, New Mexico and Arizona). This region is inhabited by some of
America’s indigenous peoples. From the mid-1940s until the beginning of the 1980s,
when large amounts of uranium were needed for nuclear weapons and power plants,
many Navahos and Hopis were employed as uranium miners. The problem was that
neither the government nor the mining companies informed them of the danger from
exposure, and they worked with no protection against the radiation. As a result, many
diseases including cancer started occurring among the native people exposed during their
work in the mines. The damage to the uranium miners’ health is a serious problem not
only in America, but common to all uranium-mining countries.

Another problem was that in the process of mining and refining the uranium ore,
components aside from uranium-235, which is needed for nuclear fuel, were discarded
as tailings or slag. To produce the 30 tons of concentrated uranium consumed per year
by a nuclear reactor with a 1,000 megawatt output, 130,000 tons of uranium ore must be
mined. From that, 190 tons of natural uranium must be extracted and processed. The
process generates 2.4 million tons of uranium tailings and 130,000 tons of slag (Koide,
2010, p.71). The amount of these radiation-releasing nuclear waste materials is equal to
about 84,000 times that of the concentrated uranium used to fuel nuclear reactors.

Near uranium mines, the radioactive substances contained in the massive amounts
of discarded tailings and slag disperse and contaminate the soil and water, threatening
the health and lives of the people living in the area. For example, the tailings dam breach
incident at Church Rock, New Mexico on July 16, 1979 allowed large amounts of radio-
active solution impounded behind the dam to flow into the Puerco River, exposing peo-
ple who lived downstream to radioactivity. The total amount of radioactive substances
leaked exceeded that released at the time of the Three Mile Island nuclear accident,
making it America’s largest nuclear accident to date.

A 1993 report by the United Nations Scientific Committee on the Effects of
Atomic Radiation (UNSCEAR) blamed uranium mining for one quarter of radiation
exposures to humans. These incidents receive little attention in contrast to their severity
because the uranium mines in any uranium-producing country are located mostly in ar-
eas populated by indigenous peoples. At the World Uranium Hearing held in Saltzburg,

Austria in 1992, it was pointed out that not only was this true for uranium mining, but
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that siting of nuclear testing and nuclear waste disposal sites also continued to be in areas
where indigenous communities were located. Indigenous communities have neither pro-
duced nuclear weaponry nor shared in the benefits of electricity from nuclear power at
any time in history. The indigenous peoples gathered at the hearing termed this “nuclear
racism” (Toyosaki, 2006, pp.80-81).

To run its nuclear power plants, Japan imports and consumes large amounts of
uranium fuel. The material affluence of nuclear-dependent Japanese society thus has this
other facet: the underpinning sacrifices of the radiation-exposed indigenous uranium

mine workers and their nuclear-contaminated homelands.

Nuclear Power Workers’ Exposures

A TV commercial for nuclear power was created a while back that showed a scene
of operations personnel remotely controlling a reactor in a well-appointed central control
room. The commercial conveyed an image of safe, clear power generating facilities sup-
ported by the latest technology. This intentionally hid the reality, though, that if it were
not for the people undertaking dangerous work involving exposure to radiation, such
nuclear power plants would be unable to operate at all.

Regular inspections are conducted about once a year at nuclear power plants. Un-
like during normal times of operation, every few months during these regular inspec-
tions, more than a thousand workers per day per reactor work inside the electric gener-
ating facilities. Radiation exposures at levels with serious health impacts among people
working at nuclear power plants occur not to the operators during times of normal oper-
ation, but to workers entering and working in areas within the facilities contaminated
with radioactive substances during these regular inspections. They replace nuclear fuel,
mop up contaminated water that has spilled on the floor, decontaminate the work area,
clean out the reactor containment vessel and contaminated water tanks, inspect and re-
pair measuring equipment and pipes, launder clothing soiled with radioactive substances,
dispose of wastes, and so on. There are more than 300 operations they perform that in-
volve exposure to high levels of radiation. Under current Japanese law, the annual allow-
able radiation exposure limit for the general public is 1 mSv. In contrast, the annual al-
lowable limit for nuclear power plant workers is 50 mSv, or 100 mSv over a five-year
period. In times of emergency such as responding to accidents, the limit was previously
100 mSv, but has recently been raised to 250 mSv.

That they are allowed to be exposed to 50 or more times the radiation dose than is
permitted for the general public indicates exposures cannot be avoided in work at nucle-
ar power plants. If the allowable radiation exposure limit for the general public and nu-

clear power plant workers were required to be the same, the nuclear power industry could
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never have come into existence. This double standard for exposure doses shows the real
nature of nuclear power, which is to accept workers’ exposures.

Numerous problems have been indicated regarding the actual state of nuclear power
plant worker exposure management (Higuchi, 1991; 2011). Workers wear special protec-
tive clothing with a direct vent system so that they do not get contamination directly on
their skin or clothing, and to avoid breathing radioactive particles floating in the air, they
were a face mask that covers the face and head entirely. They also wear an alarm meter that
sounds a warning when the general level of radiation reaches a certain level. When neces-
sary, they also wear oxygen tanks and/or radiation-protective vests. Under high-tempera-
ture, high-humidity conditions, however, the masks cloud up quickly, blocking vision.
The masks can also obstruct breathing and make speaking difficult. To improve work ef-
ficiency and achieve the required quotas, a number of workers have removed their masks
despite knowing the danger or ignored their alarm meters and continued working. Even
if they keep their masks on and work carefully, protected against internal exposures from
inhaling radioactive substances, their protective clothing does not shut out radiation en-
tirely, so they cannot be protected against external exposures.

As a rule, it is the employer’s responsibility to record the amount of radiation each
worker is exposed to on the job, making entries in a radiation management notebook
that is issued to each worker. Accurate dose entries are essential to exposure manage-
ment, but there have been many cases in which smaller than actual values of radiation
doses were recorded in the notebooks or people performed the work without even know-
ing about the existence of these notebooks.

There are no accurate figures on how many people have been exposed to radiation
working at nuclear power plants in the years since Japan started up its first one. Since
1977, about 480,000 workers have received radiation management notebooks. There-
fore, one could say that Japanese nuclear energy has been supported through its history
by at least 500,000 or so exposed workers. A particular concern is the health damage
these workers will suffer, exposed to large amounts of radiation that by far exceed the
allowable doses for the general public.

If a worker becomes ill due to work involving radiation exposure, it is only natural
that he or she have the right to receive compensation from the workers’ accident com-
pensation insurance scheme. There have been few cases, however, in which a causal rela-
tionship between exposures during work at a nuclear power plant and a later-occurring
the illness was recognized and workers’ compensation was granted. As on 2014, the
number stood at 13 cases.

The types of diseases recognized under workers’ compensation are limited to leuke-

mia, malignant lymphoma and similar malignancies, and no compensation is provided for
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certain diseases that are considered possibly caused by exposure to radiation. Except for
acute damage resulting from exposure to large amounts of radiation, diseases resulting
from exposure do not appear immediately but may manifest after many years. Thus for
diseases that might have another cause besides exposure, any connection between the
exposure and the disease might be concealed by the presence of other possible causes. For
example, there are epidemiological studies showing workers formerly employed at nuclear
power plants to have higher rates of cancer than the general public. The government ar-
gues, however, that these increased rates of cancer have other explanations (drinking,
smoking), and does not recognize a causal relationship with exposure (Matsuzaki, 2013).

The fact is, nuclear power plant workers who perform work involving exposure are
not full-time employees of the electric power companies, but part-time workers em-
ployed for short periods by subcontractors. This is a major factor in their inability to re-
ceive compensation commensurate to their risks from exposure. Taking the example of
statistics of 2009 from the Japan Nuclear Safety Organization (JNES), a breakdown of
the numbers of people working at Japan’s nuclear power plants that fiscal year gave a
total of about 9,000 electric power company employees versus about 74,000 people em-
ployed by subcontracting companies. The average annual level of radiation exposure
among the electric power company employees was 0.3 mSv, compared to 1.1 mSv among
subcontractor employees. Calculating from these numbers, the workers employed by the
subcontractors received upwards of 99 percent of the total radiation exposure dose
(Yoroi, 2012, p.100).

Workers put in the precarious position of temporary employment have great diffi-
culty complaining about poor working conditions for fear of losing their jobs, even if
they are made to work with little prior education on radiation exposure and insufficient
exposure management. In cases where they are required to work without the radiation
management notebook, they are unable to provide actual proof of exposure if they suffer
health damage later. That makes it difficult for them to receive acknowledgement for
workers’ compensation. Almost none of the subcontracted part-time workers at nuclear
power plants have joined labor unions. They are unorganized workers. Subcontracting is
structured such that the workers are employed in isolation, not knowing where they
might be assigned next, perhaps having kickbacks deducted from their wages, and unable
to seck support from others. Even if they fall ill as a result of exposure, it is not easy for
them to find people to consult with or provide support for trials seeking recognition for

workers’ compensation. These people are apt to feel forced to accept their fate quietly.
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Chapter 2
The Fukushima Daiichi

Nuclear Power Station Accident

and Humanity

'The history presented in the previous chapter weighs heavily on us. Yet we modern
humans have all along accepted the government’s word and power company publicity
that major accidents like Three Mile Island and Chernobyl would never occur at a nucle-
ar power plant (NPP) in Japan. We have let ourselves be lulled into thinking it is not our
problem. We have ignored warnings from specialists who point out the enormous risks
of using nuclear power and criticize the problems lurking in a social system that pro-
motes nuclear power. The tragic earthquake and tsunami of March 11, 2011, however,
burst through our childlike trust most shockingly. As the appalling details of the
Fukushima accident gradually became clear, and as people learned about the circum-
stances the refugees had been forced to endure, an anti-nuclear movement arose and
spread nationwide.

It wasn’t two years, however, before the so-called “nuclear village” of government,
bureaucracies, finance, academia and media began dismissing this citizens’ movement.
As calls grew louder for recovery of the Tohoku region in time for the Olympics, a move-
ment to promote restarting of NPPs gained strength. That movement disregards the
memory of the Fukushima accident, treating it as if it had already been dealt with com-
pletely and the situation restored to normal. The fact is, however, that many refugees are
being forced to return because their assistance has been cut off. They are being deprived
of other places to live, and many people whose lives have been turned upside down by the
nuclear accident feel more and more strongly that they have been abandoned by their
country. They also perceive that Tokyo Electric Power Co. (TEPCO) has been let off
the hook. It is wrong to turn our backs on this reality.

1. The Fukushima Daiichi Nuclear Accident
At 2:46 p.m. on March 11, 2011, a tremendous earthquake occurred in the seabed
130 kilometers off the Oshika Peninsula of Miyagi Prefecture. It had a magnitude of 9.0,
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or a seismic intensity of 7—the strongest on the Japanese scale. It caused terrible damage
in Japan’s Tohoku and Kanto regions. These regions have the world’s highest concentra-
tion of NPPs, located along the Pacific coast. The 15 reactors there include Tohoku
Electric Power Co.’s Higashidori Unit 1 in Aomori Prefecture, and Onagawa Units 1 to
3 in Miyagi Prefecture; TEPCO’s Fukushima Daiichi Units 1 to 6 and Fukushima
Daini Units 1 to 4 in Fukushima Prefecture; and Japan Atomic Power Co.’s Tokai No.
2 Power Station in Ibaraki Prefecture (see Fig. 1.2.1). The Onagawa, Fukushima Daini
and Tokai No. 2 NPPs were severely damaged by the earthquake and tsunami. Fortu-
nately, they maintained electric power, so they avoided major problems.

At the Fukushima Daiichi Nuclear Power Station, the Unit 4 to 6 reactors had
been shut down for periodic inspections, with only Units 1 to 3 operating. When the
earthquake hit with a seismic intensity exceeding 6 and was detected, the three reactors
shut down automatically. Unlike at conventional power plants, the nuclear fuel at NPPs
continues to produce intense heat, even when they are shut down, so it must be kept cool
by drenching it with water. That requires electric pumps to circulate the water. The elec-
tric power transmission system was knocked out at Fukushima Daiichi, cutting off the
external power supply, so the diesel-powered emergency generators started up.

At 3:35 p.m., just when the workers were heaving a sigh of relief over having suc-
cessfully shut down the reactors, a huge tsunami with a height of about 14 to 15 meters
came roaring in to the plant. Under the assumption that no tsunami reaching Fukushima
Daiichi would exceed 5.7 meters, TEPCO had chosen to situate the buildings that
housed the reactors no higher than 10 meters above sea level. Officials at both TEPCO
and the Nuclear and Industrial Safety Agency knew that this NPP was the most vulner-
able one in Japan to tsunamis. They wanted to rein in construction costs, however, and
made the economic-based decision to raise the rate of operation. In this, they put too
much confidence in the low probability of a tsunami occurring that would be big enough
to flood the buildings. They also postponed measures against tsunamis'”. As a result, the
emergency diesel generators and their power distribution equipment (switchboards,
etc.)—the lifeline for reactor core cooling—were inundated by this tsunami and dis-
abled. Aside from the generator for the Unit 6 reactor, all means of supplying electric
power to the plant were lost. This is what is known as a “station black out” (SBO).

As a means of buying time until power can be restored in the event of an SBO, each
nuclear reactor is equipped with emergency cooling devices. These are located within the

reactor and operate with high temperature and pressure water and steam. The cooling

7 See Soeda (2014) for details on the course of events leading TEPCO and the government to
neglect tsunami countermeasures.
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device for the Unit 1 reactor, however, hardly worked at all. The severely damaged elec-
tric power transmission system could not be restored in a short time, and attempts to
provide power using mobile emergency power generators went poorly. The cooling
equipment of the Unit 3 reactor stopped running on the 13th, and that of the Unit 2
reactor on the 14th. That left all three of the Unit 1 to 3 reactors incapable of keeping
their nuclear fuel cool.

When all of the water in a nuclear reactor evaporates due to the tremendous heat
released by the nuclear fuel, leaving the pressure vessel exposed, the zirconium alloy shield-
ing of the fuel rods reacts with the steam, producing large volumes of hydrogen gas. The
nuclear fuel gradually reaches its melting point of about 2,850 degrees Celsius and begins
dropping down to the bottom of the pressure vessels (a meltdown). In the case of Fukushi-
ma, part of it is thought to have penetrated the bottom of the vessel (a melt-through). The
simultaneous occurrence of multiple meltdowns and melt-throughs made it the biggest
accident to have been experienced thus far by mankind. The accident at Unit 1, where the
cooling equipment had failed to function, progressed most quickly. Its reactor core began
melting down on the evening of March 11, and experts were aware that a meltdown was
occurring. This fact, though, was kept secret from the public. There was no official ac-
knowledgement of the meltdowns until mid-May, two months after the accident.

The hydrogen leaked from the pressure vessel, proceeded through the containment
vessel and penetrated into the reactor buildings at Units 1 to 3. Then it exploded, blow-
ing the roofs off these buildings. At the site of the accident, venting valves in the con-
tainment vessels, which are normally kept closed, were opened to release high-pressure
gases and avoid destruction of these vessels. This is because the containment vessels play
the most important role in keeping the “ashes of death” contained within the reactor.
Workers continued striving any way they could to supply water to the reactor cores using
fire truck pumps.

It was the Unit 2 reactor that faced the most dire circumstances. Operations to
open the vents and release the gases went poorly, and water flow was blocked from
reaching the reactor core. The containment vessel faced imminent destruction. Then, on
the evening of March 14, it happened. A later investigation revealed that an attempt to
vent the reactor at that time apparently failed. In the pre-dawn hours of the 15th, part of
the containment vessel broke. Fortunately, the containment vessel did not suffer serious
damage. It was then, though, that the largest release of radioactive materials during the
accident occurred, escaping through the damaged portion. This major release on the 15t
resulted in radioactive contamination over a broad swath of eastern Japan. It reached as
far north as Aomori Prefecture and as far south as Shizuoka Prefecture.

Another sudden explosion occurred on the 15t in the Unit 4 reactor building,
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which had not been operating at the time of the earthquake. The explosion appears to
have been caused by hydrogen that had flowed in via ducts from the Unit 3 reactor. Al-
though the nuclear fuel in the Unit 4 reactor had been removed for a periodic inspection,
1,535 fuel rods were being kept in the spent nuclear fuel pool inside the building.
Electric power was not restored, and the temperatures and pressures of the reactors
were not stabilized until late in March. Large amounts of the “ashes of death” from
within the reactors had been scattered due to the simultaneous destruction of multiple
nuclear reactors. The worst case scenario in which people could do nothing to stop fur-
ther destruction had been averted for the time. They had to keep spraying the reactors
with water, though, because they had to cool down the nuclear fuel that had melted,
fallen and escaped from the vessels. Vast volumes of radioactive water have been gener-
ated day by day at the accident site, and the workers have struggled to deal with this.
When a serious accident occurs at an NPP, unlike with conventional power gener-
ating systems, people are forced into a battle against radioactive substances over long
periods of time. TEPCO and the government have drafted a schedule for decommis-
sioning the reactors, with the goal of completing the work in 30 to 40 years. These fig-
ures, of course, are based on wishful thinking. Unfortunately, no one knows precisely
how long it will take to restore the situation to normal. Humanity has never before ex-

perienced a horrendous accident quite like this.
2. Pain and Misery—the Social and Psychological Damage from Nuclear Disasters!®

Lives Deprived of Everything

The first thing to be noted about nuclear disasters is that the victims are deprived of
everything in their lives. The livelihoods they had cultivated, working in places they had
grown used to over the years, are suddenly gone one day. Irreplaceable human relation-
ships, occupations, assets, schools, home towns, familiar landscapes, rich nature, fruits of
the land, memories and evidence of ancestral lifestyles and cultures, the foundations of
self-realization, purpose in life and life plans—all of life’s workings lock, stock and bar-
rel—are lost. Worse yet, people experience shock when ordinary things in their lives,
whose safety they had been continually assured of, suddenly turn out to be dangerous.
They face fear and anxiety. Needed information or assistance does not arrive. They feel
plainly betrayed by the government and TEPCO, whose information they had once

trusted and to whom they had entrusted decision-making for many years.

8 More on this below. Yamashita, Ichimura & Sato, 2013; Kwansei Gakuin University Institute
of Disaster Area Revitalization, Regrowth and Governance, JCN & SAFLAN, 2015.
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Not only that, the disaster victims are exposed to radiation. In the Fukushima ac-
cident, Units 1 to 3 underwent reactor core meltdowns, and the buildings that housed
Units 1, 3 and 4 had their roofs blown off by hydrogen explosions. On March 15, a
plume (drifting smoke) containing radioactive substances was carried by a southeasterly
wind into Namie, litate and other towns and villages northwest of the plant, and then by
an easterly wind into the cities of Fukushima, Nihonmatsu, Motomiya, Koriyama and
other inland municipalities, rendering them heavily contaminated. Large-scale radioac-
tive fallout occurred in a number of areas on March 15 and 21, polluting soil, rivers and
the sea. Radioactive substances were detected subsequently in water supplies and agricul-
tural, livestock and marine products.

During that time, the area within three kilometers of the plant was ordered evacu-
ated on March 11 at 9:23 p.m. The orders were subsequently changed to “shelter in
place” for the area within 10 kilometers of the plant at 5:44 a.m. the next morning. Then
an expanded evacuation directive was issued on March 12 at 6:25 p.m. for the area with-
in 20 kilometers of the plant. An additional “shelter in place” directive was added on
March 15 for the area between 20 and 30 and kilometers from the plant. Then, on April
21 and 22, the area within 20 kilometers of the Fukushima Daiichi Nuclear Power Sta-
tion was designated a “restricted area”; Katsurao, Namie, Iitate, part of Kawamata, and
part of Minamisoma were designated “deliberate evacuation areas”; and Hirono, Naraha,
Kawauchi, Tamura and part of Minamisoma were designated “evacuation prepared areas
in case of emergency.” The evacuated areas grew larger and larger. The residents could
not obtain accurate information. Meanwhile, they were forced to tolerate long hours of
relocation in fear and anxiety. Worst of all, during this time, many of them were exposed
to radiation together with psychological distress from threats to life and limb.

As a result, about 100,000 residents of Futaba, Okuma, Tomioka, Naraha, Namie,
Minamisoma, litate, Kawamata and other municipalities were evacuated. From April 1,
2012, the government reorganized the restricted area and deliberate evacuation areas
into three categories: “areas to which evacuation orders are ready to be lifted,” “areas in
which residents are not permitted to live” and “areas where it is expected that residents
will face difficulties in returning for a long time.” Nearly all of Futaba and Okuma (95%)
were designated “areas where it is expected that residents will face difficulties in return-
ing for a long time.” If interim storage facilities for radioactive waste and contaminated
soil are built in those areas in the future, it is possible that the residents will not be able
to return to their hometowns for 30 years or more. Among Fukushima Prefecture’s citi-

zens, originally, 150,000 evacuated'. That number has decreased since then, but as of

*® Evacuations by government directives, etc.: 70,817 living within Fukushima Prefecture, and
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2016, about 90,000 of them were still living away from their original residences (accord-
ing to a Fukushima Prefecture Disaster Preparedness Council release). There are already
many people who have decided to make their residence elsewhere rather than continue

to live as evacuees.

Disaster Victims’ Hardships

People who had no choice but to evacuate fled not only to destinations within the
prefecture but drifted about to all parts of Japan. In the course of that, they have suffered
through squalid conditions, and have been forced to tolerate tight living quarters with
food shortages, no privacy and lack of sanitation. Since they were not provided appropri-
ate information about the diffusion of radioactive substances, many of them fled to plac-
es with even higher levels of radioactivity or were forced to evacuate needlessly. Even
now, five years after the accident, many people continue to spend their lives inconve-
niently in temporary housing. Long-term evacuation has forced them to endure changes
in residence, employment, schooling and medical or nursing care. It has broken up fam-
ilies and communities. Unable to rebuild their lives, their isolation has deepened. As a
result their physical and mental health has suffered, multiplying the damage.

Certain politicians have claimed that conditions arising from accidents at NPPs do
not result in fatalities, but in fact, many people have lost their lives. More than 3,000
disaster-related deaths caused by loss of strength and energy due to relocation and
changes in the living environment that accompany evacuation have been recognized in
three prefectures of the Tohoku region (3,407 fatalities as of the end of September 2015,
according to a Reconstruction Agency release). In Fukushima Prefecture, there were
2,028 disaster-related fatalities, of which 1,368 (67%) were of evacuees from the nuclear
accident or otherwise nuclear-related fatalities (ZTokyo Shimbun, March 6, 2016). For
these people, the nuclear accident was a life-threatening issue. They couldn’t access med-
ical or welfare services. The communities that had supported their lives were shattered.
Rebuilding their communities and lives was difficult. Their future held no hope because
they didn’t know if they could ever resume their former lives. Even if they could return
home, no assistance was being offered to redesign their shattered lives. Their long-term
exposure to low-level radiation created anxiety. These are just some of the various kinds
of suffering the nuclear accident brought them. Living with too deep a sense of loss, with

no hope in sight, more and more of these people have been taking their own lives.

29,693 living elsewhere, for a total of 100,510. Voluntary evacuations: 23,551 living within Fukushima
Prefecture, 26,776 living elsewhere, for a total of 50,327. Total: 94,368 living within Fukushima
Prefecture, 56,469 living elsewhere for a grand total of 150,837 (as of September 22, 2011. MEXT,

Dispute Reconciliation Committee for Nuclear Damage Compensation , 2011).
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In addition, the nuclear disaster ruined industries and the economy in the contam-
inated areas. It annihilated communities and their culture. People who can no longer
engage in farming, forestry and other industries that relied on Fukushima’s famed natu-
ral abundance are the most obvious example, but many other people working at compa-
nies or on their own lost their jobs or had no choice but to change careers. Farmers and
dairymen were deprived of the joy of working to produce life-sustaining foods. They now
live with hardship and troubles. The disaster has also caused tourist numbers to dwindle.
The disintegration of communities has also resulted in the collapse of families and indi-
viduals. The suicides of an organic vegetable farmer (in Sukagawa, March 24, 2011) and
a dairy farmer, who left the message, “If it weren’t for the nukes” (in Soma, June 11,
2011) were covered in the news.

In addition, local citizens who comprised about 80% of the workers undertaking
dangerous duties at the Fukushima Daiichi and Daini NPPs bore the brunt doubly, re-
sponsible for work under severe conditions dealing with the nuclear accident while being
victims of the accident themselves. Not only are nuclear workers engaged in dangerous
work, they are also forced to deal with multiple subcontracting schemes, contract fraud,
organized crime involvement and other forms of exploitation or inferior treatment.
There are many cases of infringement of their rights as workers. In addition, various
forms of labor in areas with radioactive contamination, not limited to decontamination
work, but also including road improvement, construction, cleaning and work at refuse

disposal stations all entail exposure to radiation.

Fragmentation and Psychological Burdens

Life as an evacuee involves suddenly being thrust into unsatisfactory environments,
the anxiety of an unclear future, the psychological suffering and sense of loss over depri-
vation of one’s hometown. These all cause various kinds of conflict and fragmentation
among people. Both adults and children are hurt when their relationships with people
close to them are torn asunder. Ruptures spread between people who have voluntarily
evacuated and those they left behind, between people who stayed in the prefecture and
those who relocated elsewhere, between people living in temporary housing and those
renting a place to live, and between the evacuees themselves and the people accepting
them into their communities. These are aggravated by lines drawn after the accident.
Areas are delineated that will receive compensation, or differing amounts compensation,
or support for health maintenance and so on. The lines drawn by TEPCO and the gov-
ernment in their evacuation directives were at the same time lines determining who
would be an evacuee and who wouldn’t. In other words, they discriminated among the

victims, whose harm was trivialized in discussions of compensation. Communities were
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further fragmented by differences in amounts of compensation that could be received.

Under conditions in which interests among multiple diverging parties could not be
balanced, dubious choices were made, and minority views were drowned out. This result-
ed in deep divisions among the victims and produced conditions in which the problems
of nuclear power became a taboo topic they could not openly discuss. People suffer in
their own individual ways, so the inability to understand each other’s feelings caused
everyone more suffering. Even in temporary housing, which appears to be a uniform
environment at first glance, it is not unusual for people under stress to come into conflict
with each other. These kinds of rifts spread, affecting relationships between the evacuees
and people in cities appealing against nuclear power, and between the people of Fukushi-
ma and other citizens. The risks of exposure can be passed along to the future in the form
of discrimination, as occurred before in Hiroshima and Nagasaki.

The stress produced by changes in environment accompanying life as an evacuee
can have a serious impact on family life, as well. People experience health concerns from
exposure to radiation differently, and conflicting views on various everyday challenges,
such as children’s commutation to school, finding work, or caring for the elderly can
strain relationships between spouses, parents and children or siblings. When the envi-
ronment for bearing, raising and educating children—which is extremely important in
human life—breaks down, the distress is especially severe in families with children. Par-
ents are caught in a dilemma between the costs of evacuation and the risks of exposure.
In many families that opted for voluntary evacuation the mother and children evacuated,
but in many cases, the children were separated from their friends and had a hard time
because they could not make good friends in the places where they had relocated. The
elderly also had trouble adapting to life in temporary housing or other living spaces lo-
cated in areas to which they were unaccustomed. Their everyday lifestyle such as tending
vegetable fields fell apart, they tended to become inactive, with their health suffering the
consequences. Many of these families have fallen apart, with separations and divorces
occurring as the families fail to function as before.

One’s hometown community is made up of the natural environment, economy,
culture and other elements. The people live together there as a part of the society and
natural environment. They live as humans, and grow and attain self-actualization, inher-
iting and creating culture. A nuclear disaster, however, deprives people of this over a
broad area. In some places, the productive population decreases, manufacturing indus-
tries leave, and the industrial structure collapses due to difficulties people have with
switching occupations. Damage that cannot be dealt with by the local government on its
own impoverishes every one of the citizens. The support that is really needed is supposed

to include the reconstruction of livelihoods and restoration of scattered communities
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through recovery of adequate levels of welfare, education and medical services, but the
budget for recovery focuses mainly on decontamination and rebuilding infrastructure.
On the other hand, the evacuees agonize over the choice of whether or not to re-
turn. The national and prefectural governments are apt to forge ahead with coarse discus-
sions of compensation, saying that the problem is solved because cleaning up the con-
tamination and providing compensation to the victims constitutes “reconstruction.” In
fact, by imposing repatriation policies unilaterally without considering the victims’ wish-
es, they give the evacuees a straight choice between two alternatives, returning now or
not returning. The responsibility for safety is pushed onto the victims as their own deci-
sion. The victims are being forced to repatriate to “a place I want to return to, but cannot
live there,” or “a place that is dangerous but is said to be safe,” and this is causing them
enormous suffering. People who were suddenly and unconditionally chased out of their

original community are now being forced to make this unreasonable choice.

Radiation Exposure and Health Concerns

Unlike earthquake or tsunami victims, the victims of nuclear accidents live not only
with anxiety and concern over their present condition, but also face risks in the future.
They are concerned whether low-level radiation exposure might cause illness in the fu-
ture, whether they will face discrimination because of their exposure, whether they will
be able to marry, and whether they will be able to bear healthy children. What is spurring
these concerns is that the standard the Japanese government formerly declared, specified
and upheld for exposure to the general public, which was an effective dose of 1 mil-
lisievert per year (mSv/y)®, was revised after the accident at the Fukushima Daiichi
Nuclear Power Station to 20 mSv/y by the government itself. They have also heard
Fukushima Prefecture’s radiation health risk control advisor declare that no health dam-
age would occur even at exposure levels of 100 mSv/y. Such claims are being used to try
to get ordinary citizens to return to regions where the air dose rate is as high as 20 mSv/y.

Particularly controversial was the radiation dose standard for schoolyards. Origi-
nally, the Ministry of Education, Culture, Sports, Science and Technology (MEXT)
chose an annual dose of 20 mSv as a guide, following the ICRP’s post-accident recovery

20 The regulations enforced under the Act on Prevention of Radiation Damage Caused by
Radioactive Isotopes etc. make it clear that the limit for exposure doses to the general public, aside from
people who perform work with radiation, is “1 mSv/y of effective dose starting from April 1 each year”
(Article 14, Item 4). This is based on the ICRP’s recommendations published in 1990, so countries
around the globe are observing it. Regarding the “controlled areas” of business operators whose projects
involve handling radiation, Article 4 of the Regulation on Preventing Ionizing Radiation Disorders
(Ministry of Labor ordinance No. 41, September 30, 1972) states that exposure over any three-month
period is not to exceed a total of 1.3 mSv. That is equivalent to about 5 mSv/y.
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phase reference level for the public, and set a radiation dose standard for schoolyards at
kindergartens and elementary and junior high schools in Fukushima Prefecture of 3.8
mSv/y.?' The children’s guardians put up an extremely strong resistance to this, so
MEXT retracted this on August 26, 2012, and indicated a new policy of aiming for 1
mSv/y. Even so, there are still many places radiation doses are being measured exceeding
the standard for normal times (1 mSv/y). There are hotspots even in the Nakadori area,
which is located away from the coast and contains the cities of Fukushima, Koriyama
and others forming the prefecture’s political and economic heart, where radiation dose
levels are so high that if the standards following the Chernobyl accident were applied,
they would give the residents the right to relocate or even make relocation obligatory. It
would be ridiculous to say that the citizens’ mental suffering over risks to their health,
especially the risk of late-onset conditions occurring has been resolved.?

Japan’s government declared in December 2011 that the Fukushima Daiichi Nu-
clear Power Station was in a state of cold shutdown, but it was actually in as unstable a
condition as ever. It is unclear whether the heavily damaged facilities and temporary
cooling systems will be able to withstand future earthquakes and typhoons. Contaminat-
ed water continues flowing into the sea. Decommissioning the Fukushima Daiichi reac-
tors is also expected to take several decades, so if the evacuees return, they will have to
face the risk of another nuclear accident the rest of their lives and continue bearing with
their destinies as “disaster victims” (T'sutsui, 2015).

There are limits to how much decontamination is possible using the various meth-
ods being promoted currently, so it is difficult to gain the evacuees’ trust. Decontamina-
tion using high-pressure washing scatters the radioactive substances, which are washed
away in the water. Decontamination by stripping off the surface layer of soil in agricul-
tural fields and forests poses risks of landslides due to loss of topsoil, and the area needing
decontamination is too large. Also, the “flexible container bags,” which are a simple way

of storing the radioactive substances in the wastes that are placed into them can be seen

! The ICRP recommended an evacuation reference level immediately after occurrence of an
accident of 20 to 100 mSv/y, so 20 mSv/y was adopted as the lowest value among that, but for the next
stage (up to five years after an accident), the highest value was adopted from the recommended range of
1 to 20 mSv/y. The discrepancies in reasoning have created confusion.

22 The standards used in Chernobyl were as follows: (1) 5 mSv/y or greater was an “eviction zone”
(obligatory resettlement zone). (2) 1 to 5 mSv/y was a “non-obligatory eviction zone” (areas where
residents have the right to relocate). (3) 0.5 to 1 mSv/y was a “zone of residence” with preferential
socioeconomic status (careful monitoring obligatory). This law, “Legal Treatment of Areas
Contaminated Radioactively by the Chernobyl Accident,” was adopted on February 27, 1991, five years
after the accident by the Supreme Soviet of the Ukrainian SSR and enforced from July 1, 1991. After
dissolution of the USSR, it became a law under the Ukrainian parliament (Verkhovna Rada) and was
revised and amended by order of the Ukrainian Council of Ministers on December 26, 1992.
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stacked up all over the place in the disaster-aftected region. Meanwhile, obtaining land
for holding them temporarily and for building interim storage facilities and final dispos-
al sites is proving difficult.

What's more, decontamination involves enormous costs. The government esti-
mates that decontamination will cost 2 trillion yen, but the National Institute of Ad-
vanced Industrial Science and Technology estimates it will take as much as 5.1 trillion
yen. Ninety percent of Fukushima’s “Reconstruction and Revitalization” project budget,
which is more than 700 billion yen, is being spent on decontamination. The latter is

becoming a gargantuan public works project (Ieda, 2014, pp.212-216).

The People’s Exhaustion

The people have been thrust into a situation with many negative aspects. These
include no target date set for recovery from the nuclear accident, lack of clarity as to
whether decontamination can guarantee the evacuees’ safe return, no outlook for the
interim storage facilities construction dates, and no progress toward satisfactory com-
pensation from TEPCO. The people are tired of hearing talk about nuclear power. They
don’t want to see the problems. They are apt to succumb to the desire to forget about it
all and turn away from things that provoke anxiety.

To prepare for holding the 2020 Tokyo Olympics, the government has been pro-
moting a boost in mood, with “repatriation” becoming “revival,” “earlier lifting of evacu-
ation orders” becoming “community revival,” and “compensation” becoming “rebuilding
lives.” They have embarked on a course of quickly rescinding the forced evacuation and
attempting to abrogate responsibility for compensation and reparations. The government
and TEPCO take the stance that those who evacuated voluntarily were not real evacuees
in the first place, so they have no responsibility to those people. Their attitude toward
compensation was no better. On top of being required to submit tiresome paperwork in
the midst of chaotic evacuee life, the victims had the value of their compensation as-
sessed based on criteria determined by the government’s Dispute Reconciliation Com-
mittee for Nuclear Damage Compensation and TEPCO, in other words, the perpetra-
tors of the disaster. Their assessment could in no way be considered to reflect the real
state of damage the victims had suffered. A number of discrepancies in the amounts
awarded caused divisions among the victims. To the victims, it was preposterous that
TEPCO and the government, the ones whose actions had deprived them of their liveli-
hoods to begin with, now held the power of life and death over them. It felt as if the
responsibility for causing harm through the accident was being circumvented.

There has also been stress from pressure to conform to cliquish expectations arising

from the close ties among people in these communities. Rather than expressing dissatis-
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faction or criticism, they have a tendency to suffer silently at home, not raising waves. As
time passes, apathy tends to increase on its own as memories fade, like sharp features
weathering away. While they are like other victims in many ways, disaster victims suffer
more than others from having to live their lives hidden away. It is arguable whether
anything should be done to address this injustice. People would rather forget the acci-
dent, or they may have decided they would like to live as though they had recovered al-
ready and had restored stability to their lives, so to speak.

There may also be people who suffer from conflict as a result of work being carried
out related to nuclear power. It seems that because the Catholic Church is calling for
abandoning nuclear power, such people feel that they've lost their place in the Church
and they leave. The Church does not want to persecute people for supporting their live-
lihood through nuclear power. Within the Church, people must not deny each others’
individuality over differences in standpoints. However, the presence of a social mecha-
nism in support of nuclear power causing divisions among people of the same faith, we
have no choice but to notice problems. For that reason, we must continue to think about
how we can reconcile our fragmented communities. We must seek a path of dialog for

restoring relationships.
3. Grief and Anger—the Structural Inhumanity of Nuclear Power

Collapse of the Safety Myth

Many people are, of course, angry and resentful over the insufficiency and lack of
transparency of the national, prefectural and local government’s measures to help the
disaster victims. There are many reasons they feel dissatisfaction and anger. These in-
clude various policies on radiation risk assessment; the dearth and bias of investigations
of radiation; the lack of supportive measures for relocation and evacuation; concerns
about food safety countermeasures; the repeated changes in standards for zoning, inspec-
tions and items subject to shipping restriction with regard to agricultural and fisheries
products; the paltry aid and compensation for contamination; the difficulty and com-
plexity of procedures to request compensation; and more. At the heart of it all, there is
anger about being misled by the “safety myth” propounded continuously by TEPCO and
the government, and the lack of willingness by the very people who misled them to take
responsibility for the consequences.

The accident had barely occurred when the troubles started. They were unable to
provide accurate evacuation orders. Perhaps many people had already lost their trust in
the government and TEPCO by then. The reason they lost trust was they saw that the
people living nearby had been assured by the safety myth for all those years by TEPCO



Chapter 2 The Fukushima Daiichi Nuclear Power Station Accident and Humanity 63

and the government, only to suddenly see it crumble. It takes time for people to accept
the fact that they have been deceived by lies about purported safety, and it is a painful
process for the people involved.

Nuclear power has always been a high-risk business for electric power companies.
Because there are many stakeholders, huge sums of money are needed even for siting the
facilities, and if an accident occurs, the losses and damages may be inestimably high.
Furthermore, it may be impossible to get an accurate assessment of the back-end costs®,
so even from the planning stages it involves high business risks. It was the Japanese gov-
ernment that forcibly brought this situation about. By shouldering the electric power
companies’ damage compensation risks as collateral for cooperation with national policy,
the government cast its destiny with that of the electric power companies. Nuclear pow-
er was promoted by this “privatized national policy,” so to speak. The government and
electric power companies invested further enormous sums manipulating public opinion
with the “safety myth.” Playing a big role in this was Japan’s so-called “nuclear village,” a
tight-knit collaboration among scholars, technicians, bureaucrats, politicians, the electric
power industry, financial circles and media (see Komori, 2016).

The “nuclear village” created an environment in which open debate was impossible.
The electric power companies and government are suspected of having constantly con-
cealed, fabricated or manipulated information about nuclear power itself, which they
monopolized. The citizens who sustained the damage were not given sufficient informa-
tion by the government, just assured emphatically that it was safe. Their “right to know”
about things pertaining to their own health, which is a basic human right, was infringed.

Even in the process of dealing with the Fukushima Daiichi accident and its after-
math, TEPCO and the government, including the former Nuclear and Industrial Safety
Agency, released only information that was favorable to themselves, hiding anything
unfavorable. As a result, it has been indicated that many people were exposed to radia-
tion from the Fukushima nuclear accident needlessly (Hizumi & Kino, 2012; Kino,
2013). In particular, there were data available predicting the diffusion risks of radioactive
substances from the most up-to-date facilities, called SPEEDI (System for Prediction of
Emergency Dose Information), but they were not released to Japan’s citizens. Indeed,
they were provided to none less than the U.S. military. Also, in litate, the radiation dose
spiked on the evening of March 15 (reaching an hourly maximum of 44.7 microsieverts).
Although the U.S. Department of Energy suggested on March 22 that there might be
notable contamination in the vicinity of litate, it was not until April 22 that Japan’s

%3 'This indicates the costs incurred in processing uranium fuel after it has been expended at an

NPP. It includes reprocessing of spent nuclear fuel, production of MOX fuel and also the costs of
dismantling plants and disposing of the waste materials.
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government designated litate as a “deliberate evacuation area.”

Moreover, although the government had not conducted a thorough examination of
the causes of the nuclear accident, it issued a declaration of containment (December 16,
2011). Then, to make Japan look like a suitable candidate for the Olympics, Prime Min-
ister Shinzo Abe declared in front of international society that the contaminated water
from the Fukushima Daichi NPP was “under control” (September 7, 2013). It must be
said that the persons responsible for the political scheming to restart Japan’s nuclear re-
actors and export nuclear technology based on this kind of false advertising are ignoring

the unforgiving nature of nuclear accidents.

Coerced “Allowable Limits”

Experts on the health risks of radiation have also played a role in coming up with
scientific information along national policy lines, obedient to interests promoting nucle-
ar power while under direct control of the government (Takagi, 2000; Shimazono,
2013). The Radiation Effects Research Foundation (RERF)? conducted research on the
delayed effects of radiation that has had a big impact on determining allowable exposure
doses. RERF is a research institute that gives nuclear power promoters control over in-
formation on radiation damage, and dispatches its members to international institutions
such as the ICRP and UNSCEAR?. The U.S. government also contributes to this orga-
nization, though, and in concert with the Japanese government, they have tended to
lowball estimations of the damage from the atomic bombs.

Even Fukushima Prefecture, which should be taking thorough measures to prevent
health damage from exposure, has not listened to concerns from parents who are partic-

ularly worried about their children’s health. By underestimating the health risk, they

24 This is the research institute that performed health surveys of the atomic bomb victims and the
pathological testing and research on radiation exposure. It was established and operated by the Japanese
and American governments (a public interest incorporated foundation). In 1975, the Atomic Bomb
Casualty Commission and the Ministry of Health and Welfare’s National Institute of Health (NIH)
were reorganized, and the Radiation Effects Research Foundation was founded as a foundation jointly
funded and managed by Japan and the U.S.

25 The United Nations Scientific Committee on the Effects of Atomic Radiation (UNSCEAR).
It was established to evaluated and report on the degree of exposure to ionizing radiation and its effects.
UNSCEAR’s report was also used as basic data for the International Commission on Radiological
Protection (ICRP). The ICRP is criticized for considering political, economic and other social
conditions when issuing its all-embracing recommendations. The National Institute of Radiological
Sciences, which collaborates with the IAEA, is an organization that was created intentionally to bring
together investigative reports from a purely scientific point of view, unlike UNSCEAR and the ICRP.
From an independent and scientifically objective point of view, it claims UNSCEAR’s reports are
highly appraised. On the other hand, the European Committee on Radiation Risk (ECRR) points out
that there is overlap in personnel among the IAEA, ICRP and UNSCEAR.
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mislead the prefecture’s citizens. “Risk communication” originally had the following
meaning: “A process of mutually exchanging information and views among individuals,
groups and organizations. This includes all kinds of messages about the nature of the
risks; concerns, expressions of opinion and risk messages; reactions to legal or systematic
decisions for risk-control, and so on” (NRC, 1989, p. 365). In Fukushima, however, the
government stubbornly defended the theoretical model of “safety and reassurance,” made
light of the citizens’ and residents’ risk assessments, and had a “proper” assessment con-
ducted by specialists for publicity. As a result, unilateral explanations and education from
the government became “risk communication.” The doctors involved with this were crit-
icized for failing to recognize differing opinions and trying to suppress them. Their as-
signed duties were to alleviate concerns of the prefecture’s citizens and avoid causing
confusion in society.

The “accident containment” declaration by Prime Minister Yoshihiko Noda on
December 16, 2011 marked the turning point when the government started urging evac-
uees to return to areas where the air dose rate was 20 millisieverts per year (mSv/y) or
less. It was the government’s policy to start repatriating people to areas where decontam-
ination had reduced the dose rates. To make this more explicit, they reorganized the
areas under evacuation orders in March 2013. These areas were divided into places evac-
uees could return to soon (20 mSv/y or less), places they could return to after a few years
(20 to 50 mSv/y), and places they could not return to for five years or more (50 mSv/r or
more). Repatriation was deemed possible everywhere else (where the contamination was
not at levels necessitating evacuation). The government would determine when the evac-
uation orders for each area would be lifted and terminate compensation when they were
lifted. With this they began the process of having the issue brought to a conclusion. This
reorganization of zones and lifting of evacuation orders would end aid to the victims and
begin drawing the curtain on the nuclear accident. It would divest the evacuees of their
“victim status,” and consign what had transpired to oblivion. In fact, the government
chose a policy in a June 2015 cabinet decision of rescinding the evacuation orders for
“areas in which residents are not permitted to live” and “areas to which evacuation orders
are ready to be lifted” in March 2017. Following that, Fukushima Prefecture announced
that as of March 2017 it too would terminate its offer of compensation to “voluntary
evacuees.” These were people who had evacuated without receiving evacuation orders
from the government, and numbered approximately 9,000 households with 25,000 peo-
ple (as of December 2014, according to Fukushima Pref.) by providing free housing in
the location to which they had evacuated. With no input to the discussion from the cit-
izens affected, they made the extremely grave decision to repatriate them. This separates

the disaster victims into individual people or households and forces them to take individ-
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ual responsibility for the remaining choices on issues and risks (Hino, 2016).

'The government insists obstinately that changing the conventional radiation expo-
sure dose regulation standard of 1 mSv/y to 20 mSv/y, designating evacuation zones or
spots and then repatriating ordinary citizens to zones with those radiation doses are in
accordance the “ALARA” principle?. In other words, for the time being, it would be
hard to keep air dose rates below 1 mSv/y (the former public exposure limit for normal
times) in the disaster-affected areas of the highly populated Nakadori region of Fukushi-
ma Prefecture, where major cities like Fukushima and Koriyama are located. If they were
to apply the same 1 mSv/y standard as elsewhere, millions of people would need to
evacuate, which would bring on a panic, requiring gigantic amounts of compensation
and other expenses to be paid. If the choices of “considering the risks to citizens health,
applying the 1 mSv/y standard, and recommending evacuation” or “avoidance of costs
and chaos arising from evacuation” are weighed and the latter is given precedence, it
means abandoning the former standards may be inevitable. To the government, 20
mSv/y is a “safe” standard. It is the condition for lifting evacuation orders, and it is also
seen as an index for determining whether or not to evacuate. In other words, it forces
acceptance of the assertion that anything at or under 20 mSv/y will not be considered
harmful, and everyone should bear with it.?

The government’s decision to raise the standard for evacuation areas and spots to 20
mSv/y was based on ICRP recommendations (ICRP,2009). The ICRP itself, however,
recommends keeping exposure doses as low as possible regarding health risks, as no
“threshold (borderline) value” exists (the LNT model)?® in the sense of no health effects
occurring from radiation exposures below that value.

From data on the atomic bombing victims of Hiroshima and Nagasaki, an interna-
tionally recognized risk assessment is that radiation exposures equivalent to 100 mSv/y
cause a definite increase in death rates from cancer. We have been told that nobody

knows what happens when the exposure dose is less than 100 mSv/y. In the latter half of

?¢ The radiation prevention principle advocated by the ICRP. Under the ALARA (as low as
reasonably achievable) principle, application of standards for radiation exposure that cannot be
reasonably attained may have to be abandoned. If this principle were followed, it would not necessarily
be considered improper to relax radiation dose standards for the public or occupationally exposed
people if it was inevitable under emergency circumstances. For background on this principle’s advocacy,
see Nakagawa, 2011, pp.145-146.

7 A total 11,600 square kilometers of contaminated areas exist in Fukushima Prefecture with
readings above 1 mSv/y, equivalent to the entire area of Akita Prefecture. It is said that the areas with
readings above 20 mSv/y total 1,600 square kilometers (Shirai, Fukushima Nuclear Disaster Plaintiffs
Group & Defense Counsel, 2015, p.13).

28 The “linear no-threshold assumption” is the idea that no threshold value exists for health risks
from radiation exposure, and a threat to health from low-dose radiation exposure cannot be denied.
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the 1980s, however, the Central Research Institute of the Electric Power Industry
(CRIEPI) and National Institute of Radiological Sciences (NIRS) began advancing the-
ories denying the LNT model. Currently, the view is circulating that the ICRP has said
that the highest value of annual dose range of 1 to 20 mSv that is the “emergency refer-
ence level for protection of the public,” i.e., 20 mSv/y, is safe, so to speak. The Japanese
government has taken this point of view from the ICRP and UNSCEAR, who have also
said that not enough research exists on doses below 20 mSv/y, so nothing is known, but
it holds stubbornly to the view that no increased health risks have been recognized with
the 20 mSv/y standard. It must be noted, however, that saying this dose is safe and re-
quiring people who had evacuated to return is an inhumane policy that overlooks the

health concerns of the disaster-affected citizens.

Prefectural Citizens’ Health Management Survey

The Fukushima Prefecture Citizens’ Health Management Survey conducted in
2011 has been dogged by doubts from many local citizens. It lacked sincerity with no
transparency in its countermeasures to health concerns. This was due to the process
Fukushima Prefecture and Fukushima Medical University used to set policies, the ex-
tremely short duration, the way assistants were shut out of the examinations, and the
reluctance to disclose information, as seen from its inability to provide answers readily to
questions about the results. It is also criticized for not building a relationship of trust
between the test administrators and the medical examinees. The prefecture insists that
the objective of the survey was to estimate radiation dose values and confirm whether
they were safe or not, and thereby alleviate anxiety over exposure. This, however, means
taking a stance of assuming “no harm,” with the objective of “dispelling anxiety.” What
is important to the citizens of Fukushima Prefecture is the truth. Disaster victims have
always decided for themselves whether or not to forget their own concerns. The role ex-
pected to be played by the review committee should be to conduct appropriate investiga-
tions for the citizens and to study and evaluate the health effects that can be found from
the data in a fair manner. By giving “alleviation of anxiety” as the purpose of the survey,
however, they instead lose the citizens’ trust in the specialists and scientists involved in
studying the health effects of radiation. The response rate to the survey was low, and it is
feared that the people’s trust in future surveys will also be low.?’

The thyroid testing of the children is a particular issue. The tests uncovered quite a

number of cases or suspected cases of thyroid cancer.® The Fukushima Medical Univer-

%% The “basic survey” of the prefectural citizens’ health survey targeted 2,055,383 citizens, but as
of October 31,2014, only 553,418 had responded, giving it a response rate of no more than 26.9%.
% Thyroid testing began from October 2011 and covered about 370,000 citizens 18 years and
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sity, however, denied any causal relationship between these results and the nuclear acci-
dent. Moreover, they have deemed the cases to be thyroid cancer only, and concluded
that “no future increases in infertility, effects on fetuses, cardiovascular diseases, cataracts
or other deterministic effects of radiation (tissue reactions) are expected.” This is because
since the Chernobyl accident, the IAEA and other international institutions have taken
a stance of saying that health damage from low-level radiation is limited to pediatric
thyroid cancer, and not recognizing any other damage from internal radiation. It was in
the fourth year after the Chernobyl accident that the fact of increased thyroid cancer
became clear. However, they had not conducted a comprehensive survey of the exposed
region prior to that time. Regarding a causal relationship between low-level exposure
doses and disease occurrences, the Fukushima Medical University’s stance in determin-
ing that “there are no effects” based on the fact “there are many things we do not under-
stand” was robust. The occurrence of abnormalities, though, is not limited to the early
period within a few years of the accident, but can span several decades. Therefore, rather
than deciding from the start that there is “no relationship,” they should proceed cau-
tiously from the point of view that there might be a connection and conduct surveys
extensively and repeatedly. That they conducted this survey without taking such mea-
sures, with the conclusion already given that even if they found thyroid abnormalities,
exposure from the Fukushima Daiichi NPP accident had no effect simply invites the

citizens’ mistrust (Hino, 2013).

Child Victim Support Law

Problems have also been pointed out in the government’s handling of the Assis-
tance for Children and Nuclear Disaster Victims Act, which was promulgated on June
27, 2012. This law was originally based on the principle in the Chernobyl standards that
respected the thoughts and choices of individual disaster victims. The gist of it was to
provide equal support to the disaster victims in the area targeted for support regardless of
their choice to evacuate, stay behind or repatriate. It was needed because prior to then,
people who had voluntarily evacuated were receiving exceedingly small amounts of com-

pensation.’ No action was taken to enforce this law, however, for more than a year. On

younger. The second round of testing added children born during the year after the accident, bringing the
total to about 385,000. The Fukushima Prefecture Citizens’ Health Survey Review Committee reported
in June 2016 that it had diagnosed a total of 173 cases of thyroid cancer or suspected thyroid cancer.

3 The governmental Dispute Reconciliation Committee for Nuclear Damage Compensation
decided on December 6, 2011 to pay compensation to a certain range of voluntary evacuees (23
municipalities including Fukushima City, Koriyama, Iwaki and others). TEPCO, however, paid no
more than a uniform rate of 80,000 yen per person (except for children of 18 and under and expectant
mothers, who received 400,000 yen). This wouldn’t even cover the costs of moving or transport.
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October 11, 2013, after the Liberal Democratic Party (LDP) prevailed in the House of
Councillors election, a cabinet decision was finally made to enforce it. As a result, the
original principles of the Support Law that were supposed to guarantee the right to
evacuate were eviscerated. The actual use of the law became to funnel support for re-
building livelihoods exclusively into early repatriation, based on the government’s inten-
tions to rescind the evacuation orders and encourage evacuee repatriation (Morikawa &
Yamakawa, 2015)32.

Three levels of exposure dose standards were stipulated under the Chernobyl stan-
dards, but the Japanese government never provided any new standards lower than the 20
mSv/y, and only three new policies were adopted to aid voluntary refugees. What these
people wanted most was to be accepted in temporary emergency housing outside of
Fukushima Prefecture, but that was never adopted. At the root of this was the reorgani-
zation of the evacuation zones (into “areas where it is expected that residents will face

» «

difficulties in returning for a long time,” “areas in which residents are not permitted to
live” and “areas to which evacuation orders are ready to be lifted”) following Prime Min-
ister Noda’s aforementioned declaration of containment (December 2011), and the re-
lated policy of lifting evacuation orders in areas with less than 20 mSv/y and encouraging
the residents to return to them.

Regarding the health risks of low-level radiation, the national and prefectural gov-
ernments do not recognize standards aside from those of the IAEA and WHO, and they
keep insisting that there are no direct health effects arising from exposure. They unilat-
erally push their view that there will be no further contamination exceeding what has
happened, and there will be no more NPP explosions so safety is assured. However, if
they were taking the disaster victims’ point of view, who are really stuck with the health
risks from low-level exposure, the government would adopt policies for protecting the
health of the disaster victims from the standpoint of the Precautionary Principle, under
which the risk of cancer would be assumed to exist in light of differing opinions among

experts about the health risks of low-dose radiation (Hino, 2014).

Right to evacuate
The Japan Federation of Bar Associations maintains there are rational reasons at
least for children and pregnant women living in areas where the annual radiation dose

exceeds 5.2 mSv to evacuate. The reason is that under the Ordinance on Prevention of

32 The law spoke of principles, but the rights of disaster victim citizens were never decreed. As a
result, policies were subject to governmental discretion. The persons administering it were
Reconstruction Agency bureaucrats and Counselor Yasuhisa Mizuno, who made inappropriate remarks
more than 600 times on Twitter, among other improprieties.
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Ionizing Radiation Hazards, places where exposure exceeds 1.3 mSv for any three-
month period (= 5.2 mSv/y = 0.6 mSv/month) are designated controlled areas, and no-
body but necessary personnel are allowed to enter (Ordinance on Prevention of Ionizing
Radiation Hazards, Article 3, Items 1-1 and 4). Moreover, persons under 18 years in age
are not allowed to work in controlled areas (Ordinance on Labor Standards for Minors,
Article 8, Item 35). A causal relationship is recognized for leukemia resulting from ex-
posure doses exceeding 5 mSv/y in occupational accidents (Director-General of Labor
Standards Bureau, Ministry of Labor, 1976). A report by Anand Grover, Special Rap-
porteur to the UN Human Rights Council, also pointed out that the people who should
be receiving support under the Assistance for Children and Nuclear Disaster Victims
Act were those living in any region contaminated at levels exceeding 1 mSv/y at the time
of the accident. He also called on the Japanese government to provide all the people who
lived in, evacuated from or returned to areas exceeding 1 mSv/y the support necessary for
their relocation, housing, employment training and other necessary expenses.

Now, five years after the nuclear accident, the people who have continued “volun-
tary evacuation” to protect their children’s health from the effects of radiation are being
abandoned by the government, TEPCO and the municipalities where they previously
were living. Their isolation and hardships are intensifying. The national and prefectural
governments will cut off their provision of rental housing at the end of March 2017 on
the basis of their “accelerated reconstruction” policy. Because of this, the people continu-
ing their voluntary evacuation are being forced to make a painful choice between repatri-
ation or proceeding somehow with their voluntary evacuation. These people are placed in
a difficult situation again, losing their right to avoid exposure and the life they had man-
aged to build during five years in their new communities (Yoshida, 2016).

Japan’s Distortions and Nuclear Power

Nuclear power is said to be “national policy.” As we have moved from the 20th
century into the 215, the battle among nations has switched fields from military expan-
sion to economic competition. In the midst of this, Japan has chosen nuclear power as
one means of maintaining an advantage for itself in international relations. Nuclear pow-
er has been adopted as a focal point for handling this country’s diverse challenges, such
as obtaining resources, solving environmental problems, competing economically and
cultivating international relationships. At the same time, nuclear power has created an
enormous vested-interest structure. In fact, nuclear power has eaten its way deeply and
broadly into Japan’s industrial structure. People in all sorts of industries profit from nu-
clear power, not only the original civil engineering, construction and machine industries,

but also spanning a spectrum from banks to local shops.
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However, while the profits from this are great, it is an extremely risky business. It
may be true that Japan as a nation has bet on this enterprise while aware of the risks. In
an archipelago beset by frequent earthquakes, however, the gamble of spending enor-
mous amounts of money to build 54 NPPs resulted in the fiasco of the Fukushima acci-
dent. Not only that, but from that festering wound all sorts of previously hidden incon-
sistencies came spewing forth.

The people who should be bearing responsibility for this fiasco, however, refuse to
recognize their failure. All of the consequences of their failure are being foisted onto the
disaster victims. The victims are being led to accept this as natural. On the other hand,
the people responsible for the accident have started out again in different places, acting
quickly before anyone can notice. They are hoping to put this nightmare behind them
and making the same gamble as before by restarting nuclear reactors and exporting the
technology. Once again they suggest to a new group of vulnerable people that having
jobs would be preferable to safety, and they repeat their gamble, putting these people’s
lives, history and culture at risk of destruction.

Nuclear power stands at the center of an undemocratic structure. From the start it
could only be built with the collusion of enormous authority and vested interests. Ordi-
nary citizens who are not experts on nuclear power are coerced into becoming part of the
arrangement by the government and specialists wielding great authority. It is a common
rule that aggressive measures are taken to divide the local community in order to entice
nuclear power plant facilities, but municipalities troubled by underpopulation can flour-
ish economically for a while from subsidies, such as through the Three Power Source
Development Laws®, so it is hard for them to resist this temptation. Conflicts that
never existed before between those in favor and those opposed are introduced into the
local community, with the profits to be obtained dividing the citizens, leaving these
communities deeply wounded. Taking a longer view, though, the community’s depen-
dence on subsidies, like narcotics, can be said to impede the healthy independence of the
locality. We must admit that NPPs as a “national policy” in this way corrupt local com-
munities and the way the people in them make their living.

Philosopher Tetsuya Takahashi called post-war Japan’s distorted structure a “sys-

tem of victimization” (Takahashi, 2012). That also fits the circumstances of the recent

%3 The “Three Power Source Development Laws” is a term encompassing the Law for Adjustment
of Areas Adjacent to Power Generating Facilities, the Electric Power Development Promotion Tax Law
and the Special Account Law for Electric Power Promotion. They were established in 1974 by Prime
Minister Kakuei Tanaka’s cabinet to promote the siting of NPPs. These laws set up a mechanism for
supplying subsidies to areas providing sites for electric power plants from a “promotion of power
resources development tax” that the electric power companies levied on top of their electricity rates.
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nuclear accident. The interests of the people causing others to sacrifice are supported by
the sacrifices their victims make. Furthermore, this victimization is normally glorified
and justified by the community (nation, citizenry, society, corporations, etc.) as “noble
sacrifices.” However, as seen in Japan’s defeat, and now the nuclear accident, when defeat
becomes so clear that it can no longer be concealed, the people who are victimizing oth-
ers abandon their own responsibility and disappear, leaving only their victims to bear the
consequences. The regions that took on the duty of creating “energy for a bright future”
with nuclear power were depopulated areas, and they were sacrificed when the accident
occurred. If problems occur, the truth is concealed, organizations with political authori-
ty and economic power are protected, and the rest are cast away. Rural, peripheral and
outlying regions are sacrificed and the center benefits—isn’t that just like the system of
colonial rule? American military bases are concentrated in Okinawa, and the same mech-
anism may underlie the continued political trampling on the rights of citizens opposed
to that. The nuclear disaster that started on March 2011 may be a big setback for part of
the “rich country” policy of aiming for competitive growth of gargantuan enterprises
under governmental leadership. In that way, it is comparable to a second defeat follow-
ing upon the first one in 1945 of the “strong army” part of the “rich country, strong army”
slogan pursued since the Meiji Era. In the revitalization and reconstruction from this
historical catastrophe, to both Japan and the world, would it not be better this time to
overcome this system of victimization and work toward realizing the opposite kind of

society, where individual human beings matter?
4. Rights and Relief—the Pathway* to ‘Restoring Humanity’>

From the Standpoint of Human Rights

From a broader perspective, the radioactive disaster that brought tremendous suf-
fering to the disaster victims can be said to have infringed broadly on the “right to live
with dignity.” This is a basic human right guaranteed by Japan’s constitution. The nucle-
ar accident and the way Japan’s government and TEPCO handled it posed a substantial
threat to the lives and health of the disaster victims. As the responsible party, the gov-

ernment is in the position to design policies to prevent recurrences based on thorough

34 See below. Kawasaki et al., 2012; Ie, 2012; Assistance for Children and Nuclear Disaster
Victims Act (promulgated on June 27,2012).

3 This was originally a principle propounded by economist Tokuzo Fukuda who had experienced
the Great Kanto Earthquake of 1923. It means reconstruction that gives priority to the rebuilding of
livelihoods, not the restoration of roads, buildings and other destroyed assets, but meeting the needs of
each individual person. While underlining that definition here, we will analyze this term from a
Christian standpoint.
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investigations of the damage from the accident. It should also provide appropriate com-
pensation to the victims by legal means, especially constitutional law. In that sense, what
the government is supposed to do is restore one by one the human rights that have been
usurped, carrying out reconstruction and revitalization in a real sense.

Anand Grover was sent by the UN Human Rights Commission following the
Fukushima nuclear accident to report on human rights conditions in Japan. He raised
the following points in his recommendations to the Japanese government in a report he
submitted on May 27, 2013 (A/HRC/23/41/Add.3; Human Rights Now, 2014).

(1) Creating and enforcing the following polices for early response to nuclear acci-
dents: releasing to the public information on the line of command for emergency re-
sponse directives, areas to be evacuated and places to proceed to, and guidelines for as-
sisting vulnerable persons.

(2) Health monitoring for the people affected by nuclear accidents. Conducting
health impact monitoring of workers at NPPs and people residing in areas with exposure
of 1 mSv/y or more. Continual monitoring of health impacts from radioactivity using
comprehensive well-rounded monitoring methods applied over the long term and, where
necessary, providing appropriate procedures or treatment. Children’s health monitoring
should not be limited to thyroid tests, but should consider all health effects and include
blood and urine tests, internal radiation tests, and psychological care. Also, information
on the test results should be made easily accessible to the children and their parents.

(3) Formulating plans as a nation for evacuation zones and public exposure limits
on the basis of human rights rather from the standpoint of economic benefits versus
risks. Basing these plans on scientific evidence, and reducing public exposure to 1 mSv/y
or less. Providing accurate information in school textbooks and other resources regarding
the danger of radiation and the fact that children are particularly vulnerable to radiation
exposure.

(4) For decontamination, reducing radiation dose levels to 1 mSv/y or less. Decid-
ing where and how to establish interim and final disposal facilities through discussions,
with citizens’ participation.

(5) For ensuring transparency and the responsibility for explanations within the
regulatory framework, upholding internationally recognized standards and guidelines in
nuclear regulatory administration and NPP management. Having members of the Nu-
clear Regulation Authority and the nuclear energy industry release information to the
public. Ensuring that monitoring is independent, that TEPCO takes responsibility, and
that the taxpayers are not stuck with the legal responsibility for the compensation and
reconstruction and forced to foot the bill.

(6) Regarding compensation and remedial action, providing aid for reconstruction,



74 Part 1 From Nuclear Development to the Fukushima Nuclear Accident

the rebuilding of people’s livelihoods and health examinations and treatment free of
charge, in line with the basic plan of the Nuclear Accident Child Victims’ Support Law.
Having indemnity claims against TEPCO settled without delay.

(7) Letting citizens, especially disadvantaged groups, participate in decision mak-
ing processes, as they should.

The above points have properly indicated the health risks from the effects of radio-
active substances released during the nuclear accident. Many people who were residing
in the vicinity of the accident, especially pregnant women, children and the younger
generation are suffering because they must continue living in areas with high levels of
radioactivity on the basis of the evacuation standard of 20 mSv/y set by the government
and because neither economic assistance for their relocation and refuge nor sufficient
health countermeasures are being devised. Moreover, the government has specified and
implemented measures for restoration that do not fully reflect the citizens’ views.

The Grover Report makes the extremely important recommendation of limiting
the public’s exposure to 1 mSv/y or less, based on widely recognized research showing
undeniable health impacts from low-level radiation. It recommends that only when the
annual exposure dose is at 1 mSv or below should the evacuees be urged to repatriate.*
It also calls for provision of accurate education and information on the risks of this
low-level exposure. This same report shows that since the Fukushima nuclear accident,
the Japanese government has been seen as taking remarkably insufficient countermea-
sures compared to the policies of the USSR to protect its citizens in the wake of the
Chernobyl accident. It bears saying that the Japanese government’s and TEPCO’s nu-
clear accident response is devoid of any perspective from the viewpoint of the human

rights of the people who have been harmed.

Providing Aid from the Standpoint of the People Most Affected

'The Grover Report goes on to point out that plans with regard to exposure levels
should be formulated on the basis of human rights rather from the standpoint of eco-
nomic benefits versus risks, and in particular, that they must adopt the perspective of the
most vulnerable people, such as pregnant women and children. This is an important
thing to point out. A nuclear disaster deprives people of their right to life and health, so

compensation and restoration must incorporate the viewpoint of facilitating the protec-

3¢ A March 2013 report by the International Physicians for the Prevention of Nuclear War
(IPPNW) stated that the urging repatriation to areas where the additional annual exposure dose is
expected to exceed 20 mSv cannot be allowed. The Nobel Peace Prize-winning Physicians for Social
Responsibility (PSR) with a membership of 50,000 across America also disputes it, saying that it is

common knowledge in academic circles that no safe level of radiation exists.
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tion of human rights in the health and welfare of the disaster victims. It is by facilitating
flexible preservation and protection of these human rights that the victims can feel at
ease and recovery from the various wounds inflicted by the disaster becomes easier. The
Council of Europe also asserts in “Ethical principles relating to disaster risk reduction
and contributing to people’s resilience” (Prieur, 2012) that to protect human rights in
disaster management, (1) prohibition of discrimination, (2) impartiality and (3) high
standards of information and participation must be ensured.

The United Nations Committee on Economic, Social and Cultural Rights ex-
pressed concern that the needs of people in disadvantageous or vulnerable positions (the
elderly, disabled, women, children, etc.) were not being fully met in the evacuations re-
sulting from the Great East Japan Earthquake and Fukushima nuclear accident along
with the efforts toward reconstruction and restoration. To include economic, social and
cultural rights in disaster prevention plans, they also recommend improving disaster re-
sponse by basing it on human rights, and ensuring transparency and rapid sharing of
information on preventive measures and the safety and potential dangers of NPPs (June
10, 2013, E/C.12/JPN/CO/3. From a Japanese translation by the Liaison Conference
for the International Covenant on Economic, Social and Cultural Rights NGO Report
(tentative English translation)).

The United Nations Human Rights Committee expressed concerns as well about
the high limits for public exposure being allowed in Fukushima and, with the lifting of
evacuation orders for several areas, the people being given no choice but to return to ar-
eas contaminated with high radioactivity. They said that all necessary measures should be
taken to protect the lives of people affected by the Fukushima nuclear accident and that
the designations of evacuation zones should not be rescinded unless the radiation levels
there pose no risks to the inhabitants. They recommended monitoring radiation levels
and providing information about this to the people affected by the nuclear accident as the
opportunity arises (Recommendations, July 23, 2014, p.24. CCPR/C/SR.3091,
CCPR/C/SR.3092).

The same committee regards the situation the victims of the Fukushima nuclear
accident have been placed in to be not fully protective of their right to life, as guaranteed
under Articles 6 and 12 of the Covenant on Civil and Political Rights; nor of citizens’
right of access to information, as guaranteed under Section 19 of the Covenant. The Nu-
clear Accident Child Victims' Support Law enacted in 2012 recognized that the health

effects of low-level radiation were unclear and instituted equal support for choices by the

37 “Resilience” is the ability to recover flexibly from large environmental disturbances after being
temporarily rendered non-functional.



76 Part 1 From Nuclear Development to the Fukushima Nuclear Accident

disaster victims to remain in the evacuation zones, remain evacuated or be repatriated.
Despite this, the government has clearly been promoting policies for their repatriation.
These kinds of government policies violate the rights of citizens to life and health and

their right of access to information that are recognized by international society.

The Right to Live in Peace

Nuclear energy has been pursued aggressively by successive administrations. The po-
tential danger and horrendous degree of damage from nuclear accidents are still being
pointed out as before. It is possible to say that Japan’s government bears legal responsibili-
ty for the nuclear accident. National policies brainwashing the citizenry with myths of
nuclear safety, and using the power of subsidies to push these dangerous facilities on de-
populated regions can be indicated as incompatible with Japan’s constitution. The legal
basis for seeking governmental responsibility and pursuing the rights of the exposure vic-
tims may be found in the “right to live in peace” which is enshrined in the Preamble to
Japan’s Constitution. Reflecting on this principle brings renewed awareness that nuclear
energy is in conflict with the Constitution’s human rights provisions in a number of ways.

'The preamble to the Constitution of Japan states, “All peoples of the world have the
right to live in peace, free from fear and want.” If the wind direction had been different
at the time of the reactor building explosions during the Fukushima nuclear accident,
eastern Japan could have been annihilated. This demonstrates the immense unavoidable
potential risks of nuclear energy. The “right to live in peace” as stated in Japan’s Consti-
tution speaks not only of the right of the Japanese people to exist, but extends this right
to “all peoples of the world.” Attempting to profit and ensure national security through
this unholy, intractable thing called the “atom” for the sake of life- and peace-loving
Japanese and international society, on the contrary, threatens the peaceful existence of
“all the peoples of the world.”

This is confirmed in Article 13 of the Constitution of Japan, which specifies “the
right to pursue happiness” (“All of the people shall be respected as individuals. Their
right to life, liberty, and the pursuit of happiness shall, to the extent that it does not in-
terfere with the public welfare, be the supreme consideration in legislation and in other
governmental affairs”) and Article 25, which specifies “the right to life” (“All people shall
have the right to maintain the minimum standards of wholesome and cultured living.”)

There were also other human rights that were damaged by the nuclear accident that
are supposed to be guaranteed, as specified in Article 17,“Every person may sue for re-
dress as provided by law from the State or a public entity, in case he has suffered damage
through illegal act of any public official”; Article 22, “Every person shall have freedom to

choose and change his residence and to choose his occupation to the extent that it does
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not interfere with the public welfare”; Article 26, “All people shall have the right to re-
ceive an equal education correspondent to their ability, as provided by law”; Article 27,
“All people shall have the right and obligation to work”; and Article 29, “The right to

own or to hold property is inviolable.”

The Goal of ‘Restoring Humanity’

If revitalization and restoration of the victims of nuclear accidents were enshrined
in the Constitution, the goal would be “restoring humanity” in conformance with the
right to life, particularly the dignity of humans and the right to pursue happiness. The
compensation for damage from nuclear accidents inflicted unilaterally upon people
through no fault of their own was from the beginning supposed to be about helping the
victims recover their jobs and lifestyles that they would not have lost if it hadn’t been for
the nuclear accident. In addition, it is supposed to provide full recovery of their rights as
humans that were violated.

What “restoration” seems to mean to the government and TEPCO, however, is to
proceed with public works projects such as decontamination, restoration of infrastruc-
ture (waterworks, sewers, roads), and reconstruction of public facilities such as schools
and hospitals. The foremost goal of this is to help the economy recover through projects
into which gigantic sums are invested as grants, to bring the population back and to in-
crease employment. Helping the disaster-stricken region recover from the point of view
of that sort of “restoration” is the source of pressure from the government that is urging
early repatriation of the disaster victims. That, however, shows poor consideration of the
disaster victims’ pressing requirement to know if they can possibly rebuild their lives, and
is likely to result in a “recovery without people,” losing sight of flesh-and-blood humans.
Here once again, the relationship is seen between the dominating government and the
regions dominated through the use of subsidies. The hopes of the disaster victims who
are living a temporary lifestyle as evacuees are to return to their former everyday lives, but
for that, they must have their “humanity” restored, that was lost as the result of the nu-
clear accident. Here, “humanity” means their rights and dignity as humans in communi-
ties and societies built by layer upon layer of human relationships. It also needs to include
reconstruction of the commensurate social mechanisms.

The reparations and compensation would therefore be insufficient, because they try
to resolve by means of economic ethics the mental suffering of difficult evacuation life
and the loss of individual assets. The reality of the damage needs to be made clear and the
qualities of the “humanity” was that was lost need to be deeply considered. What a real
“solution” to the Fukushima nuclear accident would be is to reconsider the nuclear acci-

dent from the standpoint of the disaster victims and rebuild society by making the most
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of those reflections. That would also include the task of fundamentally rethinking the
kind of system we have that operates NPPs while having all of the authority and wealth
monopolized by a privileged few, but exposing humanity to structural violence. The di-
saster victims together with other citizens, researchers, specialists and politicians, and
also religious people and churches need to examine more deeply the connections be-
tween restoration and humanity, support and humanity, and science/technology/na-
tions/governance and humanity, provide information and form networks. The path to
restoring for the sake of humanity that which was destroyed by the nuclear accident and
putting humanity at the heart of society will take community resources and ingenuity
and will be painful, but we must embark on this road to abundance. This task is in deep
accord with the views of “Integral Ecology,” raised in Pope Francis’ “Laudato Si” encyc-
lical, which is discussed in Part 3 of this book.

Particularly in modern Japan, with its growing disparities, many people in the
younger generation are finding it hard in a variety of senses to live, and it is becoming a
society that sometimes leads people to think they are about to become “refugees.” That
feeling was certainly strong in the regions affected by the nuclear accident. Shouldn’t we
be seeking a “restoration of humanity” starting from the disaster-stricken region, through
which people support each other in mind and body, and in which we share life goals in

facing the future together?

Seeking Responsibility

To initiate a “restoration of humanity” that brings about a revival of well-being for
the disaster victims and disaster-stricken region, first the actual state and total amount of
damage must be elucidated and the main constituents responsible for causing the dam-
age must be identified. Then, based on that, compensation and relief mechanisms must
be devised that give top precedence to rebuilding the livelihoods of individuals and fam-
ilies. This relief must include fair treatment of residents who elect not to be repatriated.
The possibility of various options, not merely two alternatives, must be recognized so
that the rights of long-term evacuees are guaranteed.

Many of the victims who were plaintiffs in suits over the Fukushima nuclear acci-
dent are pursuing the responsibility of the state for errors in nuclear administration that
caused tremendous damage to the people of Fukushima, arguing that they are eligible
under the Constitution to seek rights and remedies. As a general rule rights and remedies
apply under the Constitution when state authority infringes upon the rights of individu-
als. Because of that, it could be argued that it would be difficult to judge whether rights
and remedies are possible under the Constitution with regard to damage triggered by a

natural disaster that was not directly caused by the state. In addition, even if the govern-
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ment had a hand in licensing a private enterprise that subsequently caused damage to
citizens, they may say the government is not obligated to bear responsibility for it. It goes
without saying, though, that the victims seeking relief may request an investigation into
the uncertainties about responsibility arising from the dual structure of the govern-
ment-TEPCO alignment.

It is a fact that the Fukushima Daiichi Nuclear Power Station caused the accident
and failed to ensure safety. We also seriously need to face the fact that the government
and TEPCO covered up hazards by claiming everything was safe, and that the accident
response measures they had professed beforehand were flawed. If accidents are possible
in the worst cases, it can be said that imposing NPPs on the citizens was wrong from the
beginning. There are no perpetrators in the case of earthquakes and tsunamis, but in the
case of nuclear disasters, there are. The government and TEPCO are the perpetrators.
The burden of the accident resulting from that human disaster is being fobbed off onto
the people who were living nearby. If the responsibility for this can only be resolved in a
neglectful manner, there is no choice but to say that the future society of Japan and,
moreover, our children’s future will be impacted by serious inconsistencies and obstacles.
There are concerns, however, among electric power companies and other businesses
about “liability without fault” under the Act on Compensation for Nuclear Damage,
which laid out the system of compensation in the case of accidents. These are leading to
uncertainty about the place of “liability with fault” for the accident. Because of this, the
perpetrators are afraid to take a straightforward apologetic stance toward the victims, and
they promote a “recovery without people” rather than compensating the disaster victims.
Moreover, with the responsibility still unclear, they promote a pretty fiction, ending the
evacuation and drawing the curtain on the accident. We must not allow the govern-
ment’s early lifting of the evacuation orders and urging people to repatriate to give rise to
a new safety myth that, after all, “the Fukushima Daiichi nuclear accident wasn’t such a

bad accident and the evacuees can head back home and live happily forever after.”

Inconsistencies in the Act on Compensation for Nuclear Damage

The Act on Compensation for Nuclear Damage is said to have two goals, (1) pro-
tecting the victims and (2) promoting nuclear energy business. Looking at the course of
events from the time the Fukushima nuclear accident occurred, however, shows that
clashing interests between these two goals were a problem from the outset. That is, be-
cause of this clash, the responsibilities of the business that caused this accident were
obfuscated, and protection of the victims is being obstructed.

Section 3 of the law states the following: “Where nuclear damage is caused as a

result of reactor operation etc. during such operation, the nuclear operator who is en-
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gaged in the reactor operations etc. on this occasion shall be liable for the damage, except
in the case where the damage is caused by a grave natural disaster of an exceptional
character or by an insurrection.” When an accident occurs, the nuclear energy company
involved is subject to “liability without fault” with no need for substantiating intention or
error. 'This, it is said, protects the victims by expediting trials.

Section 16 establishes that when the nuclear energy company is unable to cover com-
pensation for an accident, the state will provide the needed assistance. Though the Fukushi-
ma nuclear accident was the first such case, all at once conditions “nearly beyond imagina-
tion” became the reality. Section 16 was not invoked, but supportive measures from the
state toward the company were invoked that were substantially equivalent in effect.

To actualize compensation for the Fukushima accident, the Act on the Nuclear
Damage Liability Facilitation Fund (currently, the Nuclear Damage Compensation Fa-
cilitation Corporation Act) was enacted on August 3, 2011. This act, however, was fo-
cused on financial support and relief for the company involved, TEPCO, from the gov-
ernment. TEPCO was for all practical purposes relieved of its share of the burden.
Moreover, with the government itself able to hide behind the Nuclear Damage Liability
Facilitation Fund, it was a deliberately ambiguous solution relying on dual responsibility.
On the face of it, the idea was to make TEPCO responsible as the direct perpetrator for
bearing the financial burden, but in substance, it let TEPCO off the hook by allowing it
to collect the financial resources to pay the compensation from the citizens through elec-
tricity rates and taxes. This was done deliberately to make the issue of responsibility am-
biguous and rescue the perpetrator by hitting citizens in the wallet. Moreover, according
to Section 4 of the Act on Compensation for Nuclear Damage, responsible parties aside
from the nuclear energy companies, such as the manufacturers who produced the biggest
hazards—the nuclear reactors themselves—bear absolutely no responsibility for paying
compensation. In the past, the shareholders, bondholders, manufacturers, banks and oth-
ers connected with the electric power companies have assumed the risk of responsibility
for compensation in return for earning their gigantic profits, but are being exempted from
their share of the burden of compensation for the accident this time. It is, after all, a trick
for exempting the government and companies from responsibility when major nuclear
accidents occur and getting the citizens to bear the burden instead. It is a way of admit-
ting, “If a nuclear accident happens, the damage will be too great, so we cannot take re-
sponsibility, and therefore, we won’t.” In this way, a situation is evolving in which the
electric power companies as private companies enjoy economic benefits from nuclear en-
ergy, while foisting the tremendous damage it causes onto the citizens.

Pollution issues in postwar Japan, such as Minamata disease from mercury pollu-

tion, show the importance of clarifying corporate and government responsibility for
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causing damage and, based on that, requesting the parties involved to bear the costs. The
Nuclear Damage Compensation Facilitation Corporation Act, however, ignores these
lessons. Even in the trial in August 2011 in which a golf course in Nihonmatsu request-
ed TEPCO to provide decontamination, the golf course lost the case. The reasoning was
that the radioactive materials scattered from the NPP were not TEPCO’s property but
by the logic of “the idea that they are ownerless by nature conforms to reality,” TEPCO
was deemed to bear no responsibility for decontamination.

In this way, the second goal of the Act on Compensation for Nuclear Damage,
“promoting nuclear energy business,” is achieved, but the first goal, “protecting the vic-
tims,” could be said to be hindered for the sake of the second goal. There have been many
cases in which the victims found the compensation they were awarded to be unacceptable.

The conditions behind for poor treatment of the nuclear accident victims have been
explained above. It would be a mistake, however, to relegate the problems with compen-
sation for damages this time in the past and move on. To achieve the above-mentioned
“restoration of humanity,” it will be necessary to re-examine conventional nuclear energy
policies that ignore victims’ rights, and to have a national debate on how Japan can be-
come a country that cherishes humanity (Citizens’ Commission on Nuclear Energy,
2014). For that, first, we must look into the precise causes of the accident. From there,
we must clarify the responsibility of the government and other parties involved who
contributed to the decisions on nuclear energy policy, and then dismantle the distorted
societal structure.

There is also talk that it has become more difficult to obtain new sites for reactors
due to the recent accident, and it is self-evident under Japan’s energy situation that what-
ever efforts are put into extending the lives of this country’s superannuated NPPs, soon-
er or later Japan must abandon nuclear energy. Throughout the world, renewable energy
is outstripping other forms in terms of the amount of electric power generated, and nu-
clear energy is already falling behind the times®. In Japan as well, to encourage the de-
velopment of small-scale renewable energy in each area, first the regional monopolies of
the electric power companies with exclusive source rights should be dismantled and elec-
tric transmission, with its high utility, should be operated separately from the electric

power companies.

Verification through the Judiciary

One method needed by victims for changing unfair conditions is verification

3% According to estimates for 2013, fossil fuels accounted for 78.3% of the world share of final

energy consumption, followed by renewable energy with 19.1% and for nuclear energy with 2.6%
(REN21, 2015, p.22).
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through the judiciary. To clarify the facts of the accident and try to obtain atonement for
crimes and apologies from the perpetrators for what they did, compensation for damag-
es and recovery livelihoods and occupations; to provide detailed health examinations that
give the victims a chance to learn the truth, ensure health care for the future safety of the
victims, implement measures to reduce exposure levels and achieve recognition of the

y «

victims’ “right to evacuate”; and to create a system that helps the victims’ children recu-
perate, trials are particularly important.

Recently, a trial following the Fukushima nuclear accident resulted in a decison with
significance as a turning point in the former trends in nuclear energy litigation in recog-
nizing the danger of NPPs. It was handed down on May 21, 2014 by the Fukui District
Court in a suit requesting an injunction against the operation of Units 3 and 4 of Kansai
Electric Power Company’s (KEPCO’s) Oi NPP. This decision directed KEPCO to sus-
pend operation of the Oi NPP’s Unit 3 and Unit 4 nuclear reactors on the basis of the
“personal rights” of people residing within a 250 kilometer radius of the Oi NPP.

This decision went way beyond prior decisions in administrative and civil litigation
over NPPs in that the judiciary had until then ratified the claims of government agencies
and companies, and repeatedly insisted on excessive substantiation of deficient safety as
the responsibility of the communities in these suits. The reason the communities were
continually defeated by the NPP-supporters in nuclear energy trials prior to then was
that the government and companies controlled all of the technical information, while the
plaintifts, who had the burden of substantiation, could not easily acquire that informa-
tion. The Fukushima nuclear accident, however, was an event that exposed the truth that
the safety standards that had been previously made the judgement standard in legal eval-
uations were erroneous. After that the old judicial ruling framework of primarily defer-
ring to the government’s safety examination results collapsed, obligating the courts to
make their own judgements based on the danger of the technology and scale of damage
that were revealed by the Fukushima nuclear accident. In addition, not only did doubts
remain over the infallibility of the safety technology and facilities at the Oi NPP, but the
injunction against operating them was recognized because of vulnerabilities that had
been created by an overly optimistic outlook. What formed the basis this time for the
direction of the decision was the viewpoint based on Articles 13 and 25 of the Constitu-
tion, which place the highest value on personal rights, meaning that the citizens should
be protected from the dangers of radioactive substances. In this sense, it can be consid-
ered a ground-breaking decision.

The judgement paper stated, “Under our country’s legal system, no other value can
be found that surpasses” personal rights. In contrast, it said, the electric power industry

that NPPs support has a socially important function, but constitutes an economic activ-
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ity, which should be given a lower priority than personal rights, which are the core value
under the Constitution. NPPs, like major disasters and wars, deprive people over an
extremely broad region of their fundamental personal rights and bear the risk of the
worst form of environmental pollution. Therefore the injunction against their operation
was only right. From then on, arguments such as that operation of NPPs would provide
a stable electric supply and reduce the costs, or that it would reduce carbon emissions
could not compare to the rights of an extremely large number of people to exist, and have

been waved aside.*

‘Restoring Humanity’ and a ‘Culture of Life’

The future course of the victims of the Fukushima nuclear accident must also be
supported on the basis of policies upholding these personal rights. Nuclear energy, as
described above, has been supported by a societal structure with many distortions, lack-
ing fairness. How does God view a society lacking ethics, in which no one takes respon-
sibility, where a few of the people put their own immediate economic benefits of ahead
of the citizens’ health and safety, monopolizing national policy, invoking the power of
the law to maintain their privileges, and trampling on rationality and democracy? There
is no choice but to call the structure of a technological society that does not treat human-
ity as important, or that brings on extreme destruction a “culture of death” such as that
Pope John Paul IT spoke of (“Evangelium Vitae” encyclical).

According to the “Evangelium Vitae” encyclical, the current threat to the sacred
value of human life is symbolized by the Biblical passage, “The voice of your brother’s
blood is crying to Me from the ground” (Genesis 4:10). Humans, who were created in
God’s image and blessed with the richness of life (Genesis 3:5) committed the original

% Decisions in subsequent NPP trials, however, have gone every which way, failing to touch
upon personal rights. The decision handed down by the Fukui District Court on April 14,2015 in a suit
for injunctions against the operation of the Oi Units 3 and 4 and Takahama Units 3 and 4 idled the
Takahama NPP. This provisional decision, however, was rescinded in January 2016, and Takahama Unit
3 was restarted on January 29, followed by Unit 4 on February 26, 2016. The provisional injunction
against the Oi NPP was also rejected on December 24, 2015. A suit requesting a provisional injunction
against Kyushu Electric Power Company’s operation of the Sendai Unit 1 and 2 reactors was rejected
by the Miyazaki branch of the Fukuoka High Court on April 22, 2015. Subsequently, Sendai Units 1
and 2 were restarted in August and October, respectively, of that year. Nevertheless, in a provisional
disposition suit by citizens of Shiga Prefecture seeking an injunction against reactor restarts because
their safety was not guaranteed, the Otsu District Court in Shiga Prefecture handed down a temporary
ruling on March 9, 2016, ordering the operation to be halted, saying that KEPCO had failed to support
its claims sufficiently about its severe accident response measures, tsunami countermeasures and
evacuation plans. As a result, with the Takahama Unit 3 and 4 reactors, for the first time in history, a
reactor in operation was halted by a ruling (operation of the Unit 4 reactor had already been halted on

February 29 due to trouble).
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sin by violating God’s commandment. The first outcome of that was fratricide (Cain
killing his younger brother Abel). From then until this day, humans have continued re-
peating the outcome of this sin, and they live in the midst of a structure of mutual harm.
'This is the “culture of death” that deprives humans of their dignity and solidarity.
Symbolizing the healing of the resulting state of sin, and bringing forth of renewed
life and reconciliation from the schisms and fragmentation, are the words of Jesus Christ
in the New Testament, “I have come that they may have life” (John 10:10). Loving hu-
manity and all of God’s creation, and protecting, guarding and fostering them are the
righteous path of people who follow Jesus Christ. We, from the viewpoint of the Chris-
tian Church regarding basic humanity and society, the world and the environment, must
reconstruct a post-nuclear-disaster society based on the ethics of extending trust for
mutual understanding of differences and recognition of others’ standpoints, a society
that guards human rights over economic ones, and protects the citizens. In other words,

we need a society that hosts a “culture of life.” This challenge will be revisited in Part 3.
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The Birth of Radiation Physics and Nuclear Physics

Humanity’s utilization of nuclear energy had its origins around the end of the 19th
century, with the birth of radiation physics. At that time, there were still many scientists
who doubted the physical existence of molecules and atoms, considering them nothing
more than a hypothetical concept for explaining observed physical phenomena. We will
begin the chronology with the discovery of radiation.

1895  Wilhelm Roentgen discovers X-rays.

1896  Henri Becquerel discovers radiation emanating from uranium

1897  ].J. Thompson discovers electron beams in what were known then as “cath-
ode rays”

1898 Madame Curie discovers radium, a radioactive element

1899  Ernest Rutherford discovers alpha rays, beta rays and gamma rays

Following these discoveries, it was learned that beta rays were identical to electron
beams, or cathode rays, and that alpha rays were identical to the nuclei of helium atoms
and carried a positive charge. In the midst of these kinds of consecutive discoveries, it
was Rutherford, who in 1911, based on scattering experiments, proposed an atomic
structure consisting of a positively charged nucleus and, whirling around that, a number
of negatively charged electrons.

While these experimental results were being obtained on the one hand, the advent
of quantum mechanics got underway on the other, providing the theoretical basis for
nuclear physics, which made nuclear technology possible, and set off the 20t century
physics revolution. Let’s trace the chronology of that journey.

1900  Max Planck proposes quantum theory (the theory that the energy of black-
body radiation occurs in discrete amounts, in other words, has a parti-
cle-like nature)

1905  Albert Einstein proposes the light quantum hypothesis (the theory that
light = particles of electromagnetic waves)

1913 Niels Bohr proposes his model of the atom (in which there are stable orbits
with discrete energy levels at which electrons revolve around the nucleus)

1925 -1926 Werner Heisenberg and Erwin Schroedinger bring quantum me-

chanics to perfection
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While quantum mechanics was in the process of being developed in 1919, Ruther-
ford discovered protons (hydrogen nuclei). After protons were discovered and quantum
mechanics was fully understood, the scientists turned their attention to elucidating the
internal structure of atomic nuclei.

1932 James Chadwick discovers the neutron (clarifying that atomic nuclei are

composed of protons and neutrons)

1933  Enrico Fermi proposes the beta decay theory

1934  Hideki Yukawa proposes the meson theory

'The result of liberating these nuclear forces is nuclear energy.

The Jewish physicist Leo Szilard, who was born in Hungary, knew about Chad-
wick’s discovery of the neutron. In 1933, when the Nazis rose to power in Germany, he
predicted that since neutrons lacked a charge, they could approach and hit atomic nuclei.
He conceived the idea that it would be possible to initiate a fission chain reaction by
bombarding atomic nuclei with neutrons. As the fascism of Nazi Germany and Mussoli-
ni’s Italy spread its influence across the European continent, many distinguished physi-
cists defected to America and Britain. Einstein fled from Germany, Szilard from Hun-
gary and Fermi from Italy, each going to America; while Bohr fled Denmark for Britain.

It was in the midst of this global situation that German scientists Otto Hahn and
Fritz Strassmann conducted an experiment in December 1938 in which they bombarded
uranium with neutrons. Investigating the results, they found that from uranium (atomic
no. 92) they had obtained a lighter element, barium (no. 56). Hearing of this result in
Sweden, Lise Meitner, a colleague of Hahn’s, who had fled there, concluded that it had
been generated by the nuclear fission of uranium.

Thus it was that in an era dominated by fear of the Nazi regime, nuclear physics,
born from efforts to understand how nature worked, began a transformation. Inclina-

tions toward producing an atomic bomb began manifesting.

Peaceful Use of Atomic Energy for Forgetting the Tragedy of the Atomic Bomb

To achieve peaceful use of atomic energy in Japan, the tragedy of the atomic bomb
was exploited. While the memories of Hiroshima and Nagasaki were still vivid, Com-
missioner Thomas E. Murray of the American Atomic Energy Commission (AEC)
spoke of building nuclear power plants (NPPs) in Japan as an effective way of distancing
the people of Japan and America from the memories of the bloodshed inflicted on those
two cities (Asabi Shimbun, September 22, 1954). Hidenori Shibata, confidant of media
mogul Matsutaro Shoriki, who played a big role in introducing NPPs to Japan, also
spoke in 1954, saying, “Atomic energy is a double-edged sword. The peaceful use of
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atomic energy is touted extensively to crush opposition to atomic bombs, so there is no
choice but to go along with it and provide hope for a grand industrial revolution in the
near future” (Shibata, 1985, p. 301; Jomaru, 2012, pp.94-95). Murray went as far as
saying that Hiroshima would be the best candidate for confirming explicitly the effec-
tiveness of the peaceful use of nuclear power, as it has horrible memories and strong fears
about atomic and hydrogen bombs. Agreeing with Murray’s ideas, Mayor Shinzo Hamai
of Hiroshima spoke in January 1955, saying, “Building the first facilities for peaceful use
of atomic energy in the first city victimized by atomic energy would bring comfort to the
spirits of the victims. I think the citizens of Hiroshima would agree with using the ener-
gy of the atom, used initially for ‘death,” to bring ‘life’ instead” (Yoshimi, 2012, p. 31). In
March of that year, after embarking on a career in national politics and being elected to
the Diet, Matsutaro Shoriki said, “We call on all nations to make practical use of atom-
ic energy in peaceful industries, and will strive to dispel anxieties lingering from the
terrible war” (Asahi Shimbun, Toyama Edition, March 1, 1955; Jomaru, 2012, p.100).

Technological Potential of NPPs for Producing Nuclear Weapons

Japan decided to purchase an improved version of the Calder Hall Nuclear Power
Station from Britain in 1958, and constructed its first commercial reactor. The context
behind Japan’s purchase of a British nuclear reactor despite indications of safety issues
included political intentions for improved relations with Britain following the war and
issues concerning the reprocessing of spent nuclear fuel. America would not allow Japan
to extract plutonium through reprocessing of spent fuel, but required Japan to return the
spent fuel to America. Also, although the improved version of the Calder Hall plant
produced less electricity than a light water reactor, it was suitable for producing high
purity plutonium-239 from uranium-235. Thus, by concluding a nuclear power pact with
Britain recognizing Japan’s right to reprocess the spent fuel, Japan is said to have been
aiming to obtain similar permission from America. Japan had set its sights on the possi-
bility of possessing plutonium in the future (Arima, 2012, Ch. 2).

Despite not possessing nuclear weapons, Japan has managed to obtain the full set
of technologies needed for manufacturing them (nuclear reactors, reprocessing, uranium
enrichment). Influential post war Japanese politicians occasionally mention Japan’s abil-
ity to arm itself with nuclear weapons. For example, Nobusuke Kishi, who served as
Prime Minister during the dawning of Japan’s nuclear energy development (1957 to
1960), spoke before the House of Councillors’ Committee on the Cabinet on May 7,
1957 about “nuclear armaments constitutionality theory.” An interview with Liberal

Democratic Party (LDP) Policy Research Council chairman Shigeru Ishiba featured in
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a magazine after the Fukushima nuclear accident quoted him as remarking, “It’s import-
ant to maintain our commercial reactors because it would allow us to produce a nuclear
warhead in a short amount of time...It’s a tacit nuclear deterrent” (SAPIO, October 5,
2011). We wonder if such remarks are being made because they support a system of
technology that has both military and peaceful applications, with NPPs constituting the
civil use of a nuclear technology that enables atomic bombs to be produced.

Nobusuke Kishi made the following remarks about the utilization of nuclear ener-
gy for peaceful purposes (NPPs) being possible to change to military use (weapons)
through mere policy changes in his memoirs.

“It is intrinsically possible for nuclear energy technology in itself to have both
peaceful uses and uses as a weapon. Policy is what determines which way it will be used,
and that is a matter of national will. Japan’s national will and the will of her citizens has
determined that nuclear energy will not be used as a weapon, so Japan will not deviate
from peaceful use. But even given peaceful use, as the technology advances, the possibil-
ity of its use in weapons automatically increases. Japan does not possess nuclear weapons,
but its potential ability for that is growing stronger. This gives us the ability to increase
our say on the international scene regarding issues of disarmament and nuclear test bans”
(Kishi, 1983, pp.395-396).

Such views are not limited to Kishi alone. In the 1960s, prior to Japan’s Three
Non-Nuclear Principles resolution (1971) and ratification in 1976 of the Nuclear
Non-Proliferation Treaty (NPT), Japan’s political leaders were investigating the techni-
cal possibility of nuclear armament and the effect it would have on international politics
if it did so. What is worth noting among them is an internal document written by a
foreign policy planning committee at the Ministry of Foreign Affairs (MOFA), titled
“Our Country’s Foreign Policy Outline” (1969). In it one can find the words, “economic
and technical potential for nuclear weapons production.”

“Regarding nuclear weapons, regardless of whether we ratify the NPT or not, we
will adopt a policy of not possessing nuclear weapons for the time being, but we will al-
ways maintain the economic and technical potential (ability) for nuclear weapons pro-
duction and take care not to accept any restraints on it. Furthermore, our policy on nu-
clear weapons in general will take care to avoid pointless domestic turmoil when bringing
in tactical nuclear weapons, in the event that this ever occurs in the future, educating the
citizens to the effect that our policy is based on calculations of international political and
economic interests” (MOFA Foreign Policy Planning Committee, 1969, pp. 67-68).

Having the ability to manufacture nuclear weapons in preparation for national
emergencies itself reflects recognition of the basis of Japan’s national security policies.

Japan’s political leaders, who made peaceful use of nuclear energy their principle, have
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tried to develop technology that enables nuclear weapons to be produced on the basis of
nuclear energy promotion policy, and have created a national system with the capacity
for nuclear armament at any time. In this way, the government’s intention, seen as the
“technical potential” for nuclear armament, is thought to be one factor hindering the
movement for a society without nukes in Japan, although it has experienced a serious

nuclear accident.

The Quest for the Nuclear Fuel Cycle

'The Japanese Atomic Energy Commission (JAEC) began considering reprocessing
of spent nuclear fuel in 1956, creating policies to implement reprocessing projects. The
Power Reactor and Nuclear Fuel Development Corp. (PNC) was established in 1967
with the objective of developing fast breeder reactors that could use plutonium as fuel.
Construction of the Joyo fast breeder test reactor began in 1970, and it first reached
criticality in 1977. The PNC also undertook development of nuclear fuel reprocessing
and uranium enrichment technology. It started constructing the Tokai Reprocessing
Plant in 1971. JAEC organized an international conference on enrichment schemes in
1971, and the electric power industry also launched a uranium enrichment investigation
committee in 1972. Japan tried then to participate in a joint international project for
uranium enrichment, but ultimately wound up advancing with development of uranium
enrichment technology on its own.

In May 1974, India conducted a nuclear test, and since then, the movement for
sensible nuclear technology regulations geared toward nuclear non-proliferation has
strengthened. Having started developing uranium enrichment technology just prior to
that, Japan had the Tokai Reprocessing Plant facilities construction completed in Octo-
ber 1974, just after India’s nuclear test. The next year, when it reached the stage at which
it was about to start test extraction of plutonium from spent nuclear fuel, America inter-
vened, strengthening the international system for nuclear non-proliferation in response
to India’s nuclear test.

In response, if America was going to put pressure on Japan over its uranium enrich-
ment and reprocessing plans, Japan would resist by showing that it was prepared not to
ratify the NPT. In fact, from the 1960s to the early 1970s, there was talk among con-
cerned parties of opposing the NPT. This treaty unilaterally favored countries already
possessing nuclear arms and was unfair to others. It would put heavy restrictions on Ja-
pan’s civil use of nuclear energy—at least this was the public argument of those opposed
to it. But it is also said that the government officials involved did not want to abandon

their prospects for nuclear armament that loomed in the background. This opposition to
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the NPT resulted in considerable delay between Japan’s signing of the treaty in February
1970 and its ratification by the Diet in June 1976.

The Democratic Carter administration inaugurated in January 1977 announced
strict nuclear non-proliferation policies, including indefinite postponement of plutoni-
um recycling. It also sought restrictions on Japan’s civil use of plutonium. After negotia-
tion, America agreed to the operation of the Tokai Reprocessing Plant, but made it a
temporary measure until technology for co-processing of spent nuclear fuel could be
readied, thus limiting its operation. Meanwhile, Japan’s electric power companies decid-
ed to entrust reprocessing of their spent nuclear fuel to Britain from 1978. Perhaps
America acquiesced to Japan’s and European countries’ promotion of plans for civil use
of plutonium, though it was loath to.

America’s nuclear non-proliferation policies, however, had become an impediment
even before Japan began promoting the nuclear fuel cycle. For that reason, the nuclear
fuel recycling project went forward during this time under private entrustment. It was
thought that entrusting reprocessing to private concerns in Japan would make it less
vulnerable to American interference than entrusting it to Britain or France.

In the 1970s, the Science and Technology Agency had the PNC proceed with
construction of the Tokai Reprocessing Plant. It also aimed for realization of plans to
construct a privately managed commercial reprocessing plant. The electric power indus-
try, the implementing entity for the project, was reluctant for a while to take on this
private entrustment scheme. Finally, however, with the establishment of the Japan
Atomic Fuel Service Co. in 1980, the nuclear fuel reprocessing project could be entrust-
ed to a private company, so that was done. After that, Japan’s nuclear fuel industry began
taking part in uranium enrichment as well. Following the beginning of full-scale opera-
tion of the Tokai Reprocessing Plant in 1981, plans emerged in 1984 for siting a set of
nuclear fuel cycle facilities in Rokkasho-mura, in the northerly prefecture of Aomori.

'The Republican Reagan administration, inaugurated in 1981, was more tolerant of
Japan’s nuclear energy plans. At that juncture, nuclear energy-related concerns in Japan
began aiming for revision of the Japan-United States Atomic Agreement, favoring com-
prehensive agreement on international transference of nuclear materials rather than
item-by-item agreement, as had been the case until then. If they could succeed in achiev-
ing this, they could get the plutonium that had been extracted from spent nuclear fuel
from Japan’s NPPs sent back to Japan periodically from the reprocessing plants in Brit-
ain and France without the U.S. government interfering. Despite opposition to such a
revision of this nuclear agreement, it was approved in 1988.

Construction began in 1993 of the Rokkasho-mura nuclear fuel cycle facilities.

However, the Democratic Clinton administration, inaugurated in 1993, reasserted nu-
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clear non-proliferation and began advocating a treaty banning the production of fissile
materials that could be used in weapons production. Japan’s government would be forced
by this to commit itself internationally not to store surplus plutonium. In return for this,
the Clinton administration agreed to refrain from interfering with Japan’s plans to use
plutonium.

The fast breeder reactor “Monju” achieved criticality in 1994, but the very next year
an accident occurred in which sodium leaked from the secondary coolant system. In re-
sponse to this accident, the PNC took inappropriate actions and then intentionally con-
cealed them in a fabricated accident report. Then in 1997, an accident occurred at the
PNC’s Tokai Reprocessing Plant with a fire and explosion. This accident revealed the
PNC’s insufficient safety measures.

After the Monju accident, the nuclear fuel cycle was put on hold, but in January
1997 a cabinet decision supporting plans for plutonium-thermal reactors, which use
light water reactors to burn MOX fuel, was arrived at with adjustments by the Ministry
of International Trade and Industry (MITI). Since then, the government has imple-
mented these so-called “plu-thermal” plans as they are, making no attempt to build a
consensus on the nuclear fuel cycle. Plu-thermal has a number of drawbacks, including
nuclear proliferation and national security issues arising from the use of plutonium, the
high costs entailed in manufacturing MOX fuel, greater damage from radiation when
accidents occur, difficulty of controlling the reactors, and difficulty of disposing spent
MOX fuel. Despite these issues, the government went full speed ahead with it. Their aim
was consumption of the plutonium extracted through nuclear fuel reprocessing. The pur-
pose of plu-thermal was to create an excuse for operating the Rokkasho reprocessing
plant.

No discussion has been allowed on the development of fast breeder reactors or the
related nuclear fuel cycle technology, but it is allowed to proceed. Of course, the previous
policy of making fast breeder reactors “the main nuclear power source of the future” has
been retracted, and any specific time frame for their practical implementation has been
withdrawn. However, the nuclear fuel cycle plans proposed in 1998 by the Japan Nucle-
ar Cycle Development Institute (JNC) that was founded to replace the PNC are still
being pursued. Also, after the Science and Technology Agency was dismantled in 2001
and Monju came under the joint management of the Ministry of Education, Culture,
Sports, Science and Technology (MEXT) and the Ministry of Economy, Trade and
Industry (METI); the Nuclear and Industrial Safety Agency was organized under
METT. This reorganization put METT in charge of both promoting the nuclear power
industry and overseeing its safety regulation. METT has come to wield enormous power

over the nuclear energy administration.
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The Nuclear Fuel Cycle Facilities Suite at Rokkasho-mura

Why is a set of nuclear fuel cycle facilities being located at Rokkasho-mura? The
first reason is that the problem of property rights disposition has already been solved at
this prospective siting location. The second is that the Mutsu-Ogawara comprehensive
development zone on the Shimokita Peninsula was desperate to attract businesses, hav-
ing failed to attract an industrial complex as planned and being saddled with enormous
debts, and the parties with a stake in it were trying to recover their losses. The third is
that Aomori Prefecture already had a high concentration of developed or prospective
nuclear power facilities, so it had become easy to enlist the cooperation of local munici-
palities, including the prefectural authorities.

In disputes over NPP siting in America and Europe, safety issues are the main
point of contention, but in Japan, monetary issues have even greater significance over
that. At Rokkasho-mura, a spacious site and the resolution of fishery compensation is-
sues had already been ensured by a third-sector company of Aomori Prefecture (Mut-
su-Ogawa Development Inc.). Cases of nuclear power-related facilities being invited by
depopulated regions experiencing economic hardships are not limited to Rokkasho-mu-
ra. The fact must not be overlooked that in Japan, an earthquake-prone country, siting
decisions for the nuclear industry have been based on monetary issues, not safety. Also,
if the nuclear fuel cycle facilities at Rokkasho-mura are operated, they will discharge far
more radioactive substances than an NPP would. And we must not forget that the dam-

age from imaginable accidents could be far greater.
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Ruiko Muto’s Speech at ‘Goodbye to Nuclear Power Plants’

Rally of 50,000
(September 19, 2011, Meiji Park, Tokyo)

Today, I arrived with many busloads of companions from Fukushima Prefecture
and from the places to which we evacuated. This is the first time many of us have partic-
ipated in a rally or demonstration, but we will try to convey the grief caused by the acci-
dent at the Fukushima nuclear plant. We called out to each other, invited each other to
raise our voices together, and came here to say, we do not need nuclear reactors!

First, there are a few things I would like to say. To each of you who have been
making serious efforts day after day to protect life under difficult circumstances since
March 11, you have my deepest respect. I would also like to express my appreciation to
everyone who has warmly extended a helping hand to the people of Fukushima Prefec-
ture, connecting with us and providing support in various ways. Thank you all. Then, to
all the children and young people who have been left bearing a heavy burden from this
accident, on behalf of the generation that brought about such a situation, I apologize
from my heart. I am truly sorry.

Ladies and gentlemen, boys and girls, Fukushima is a very beautiful place. East-
ward, the coastal Hamadori region looks out over the deep blue Pacific. The inland plains
and hills of the Nakadori region are a treasure-house for peaches, pears, apples and
other fruits. Westward, golden rice stalks droop their heads on the Aizu Plain, around
Lake Inawashiro and Mount Bandai. The far west is framed by deep mountain ranges.
This is our homeland, with its blue mountains and clear water.

The nuclear accident of March 11 was a turning point. Radiation, invisible to the
eye, poured down upon this landscape, and we became radioactive fallout victims.

In the midst of widespread confusion, various things happened to us. Our people
were caught up in a rapidly deployed “safety campaign,” and in the blindness of alarm,
the connections between us were torn apart. Who can say how many people worried and
grieved in our localities, our workplaces, our schools, our homes? Day after day, many
inescapable decisions were forced upon us. To flee, or not to flee? To eat, or not to eat?
To make our children wear masks, or not to make them? To hang the laundry outside,
or not to hang it outside? To work our fields, or not to work them? To speak out about
things, or to stay silent? We faced various agonizing decisions.

Now, looking back at the past half year, certain things have gradually become

clear—the true situation is being hidden. The country is not protecting its citizens. The
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accident is still not over. The citizens of Fukushima Prefecture are being made the sub-
jects of a nuclear experiment. A huge volume of radioactive waste remains. Despite the
enormous price that we have already paid, there are powers intent on driving nuclear
power forward. We have been abandoned.

We heave deep sighs of exhaustion and overwhelming sadness. But the words that
spill from our mouths are “Don’t you dare treat us like fools!” “Don’t rob us of our lives!”

In the midst of our anger and grief, we, the citizens of Fukushima Prefecture, are
quietly rising up. Mothers and fathers, grandmothers and grandfathers, wanting to pro-
tect their children; the young generation, fighting to stop their future from being stolen;
workers trying to help those cleaning up the stricken nuclear plant, exposed to huge doses
of radiation in the process; farmers in despair at the contamination of their land; people
with disabilities, determined that the radiation not give rise to yet new forms of discrim-
ination and separation: One by one, each citizen is asking questions about the state’s, and
TEPCO’s, responsibility. We are raising our voices to say, “No more nuclear reactors!”

Quietly burning with fury, we have become the ogres of Tohoku. We, the people of
Fukushima, want to share our sense of distress, responsibility and hope, and to support
each other as we proceed with our lives, whether we have left our hometowns or have
stayed on in Fukushima. Please join with us. Please note the actions that we are undertak-
ing. We are learning about negotiations with the government, evacuation rulings, tempo-
rary evacuation, health preservation, decontamination, radiation measurement, nuclear
reactors and radioactivity. And we are going everywhere to tell people about Fukushima.
Today, companions of ours are giving a speech in New York. We are working on this in
every way we can think of. Please help us. Please don’t forget Fukushima.

There is one more thing that I want to talk about. That is our lifestyle, how we each
live our lives. We need to imagine the world on the other side of that socket into which
we plug our things so casually. We need to be aware that convenience and development
come at the price of discrimination and victimization of people. Nuclear power plants are
on the other side of that socket.

Humanity is no more than one species among the living creatures on Earth. Is
there any other species that usurps its own future? I want to live as an honest being, in
harmony with our beautiful planet Earth. Although it may be a humble effort, I want to
treat energy as a precious resource, and weave an ingenious, rich, creative life. How can
we build a new world that is the polar opposite of one reliant on nuclear reactors? No-
body has a clear answer to that. What I think we can do is for each of us as individuals
to think really, really seriously with our own minds, keep our eyes wide open, decide
what we can do, and then act on it, rather than merely following someone else’s deci-

sions. Let us remember that each and every one of us has that power. All of us have the
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courage to change. Let us reclaim the confidence that was stolen from us. Then, let us
connect with each other.

If the forces that even now aim to advance nuclear plants seem like a vertical wall
looming over us, our power extends horizontally, without limits, through our ongoing
connections.

Just now, try reaching out and gently holding the hand of the person next to you.
Take a look at each other, and listen to each other’s hardships. Let’s accept each other’s
anger and tears. Let’s spread the warmth of these hands we’re holding now throughout
Japan, throughout the world. No matter how overwhelmingly heavy the burden each one
of us has to bear, no matter how rough the road we have to travel may be, let us not turn
away from our goal, but support each other going forward, and let us survive these times

with free spirits and good cheer. Thank you very much.
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Part 2

Scientific and
Technical Characteristics of

Nuclear Energy

Part 2 presents basic information on radiation, nuclear energy, nuclear power plants
and the nuclear fuel cycle. The grave dangers of nuclear energy and many problems con-
nected with its use are also explained from a scientific and technological standpoint.

Prior to the accident at the Fukushima Daiichi Nuclear Power Station, the average
Japanese citizen had a poor understanding of the various issues with using nuclear ener-
gy to generate electric power. They also failed to grasp the terrible potential risks involved
in nuclear power, that are on an entirely different level from those of technologies using
other forms of energy. The government, industries, scholars and technicians promoting
nuclear power had declared that Japan’s nuclear power would not be involved in major
accidents like that at the Chernobyl Nuclear Power Plant. They created what is known
as the “nuclear safety myth.” Despite knowing about the unallowable dangers of a large
accident at a nuclear power plant, the diverse people promoting nuclear power were
taken in by the safety myth they themselves had created, thinking that people could
control nuclear energy. That they were remiss about making sufficient preparations
against accidents is not unrelated to our own failure to get a sufficient grasp of the prob-

lems with nuclear energy. We put our faith in the safety myth.

(The material Chapter 1 of Part 2 in the Japanese edition of this book can be read
in books on nuclear power generating technology, so we have omitted it here. For

that reason, there is a gap in the footnotes from No. 40 to No. 50.)
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Chapter 2

Problems with Nuclear Power

As we saw in the preceding chapter, nuclear power is a technology that attempts to
control enormous amounts of energy. The scale of that energy is several orders larger
than those produced by ordinary energy sources, some of which are burned for power,
and others that we need to maintain life. Moreover, by utilizing that energy, we create a
large variety of unstable atomic nuclei with poor balances between protons and neutrons.
Humankind does not possess the technical ability to stabilize unstable atomic nuclei.
Additionally, the use of nuclear technology necessitates the exposure of many people to
radiation. If a major accident occurs at an NPP, manpower is required immediately from
the company or government, with the awareness that people’s lives are on the line. If
nobody steps forward to do this, the whole country or even several countries may face
ruin. In these ways, nuclear power is beset with huge problems. Our society, however, is
constantly hearing that it is necessary nonetheless. Is it really necessary, though? In this

chapter, we will consider this issue.
1. Characteristics of Nuclear Power Plants

Heat-generating Systems of Nuclear Reactors

Nuclear power plants (NPPs) comprise systems that use the energy from nuclear
fission in the nuclear reactor to heat water and generate steam. The steam is used to turn
the turbines for producing electricity, and then recycled back through the system again.
What distinguishes them from thermal power plants, which produce steam by burning
petroleum, coal, LNG or other fuels, is that in place of a boiler, there is a nuclear reactor.
Whereas the heat generating principle of the boiler is a chemical reaction combining
hydrocarbons with oxygen (combustion),that of the nuclear reactor is nuclear fission of
uranium 235. Comparing the density of heat generated per unit volume of the heat gen-
erating equipment, that of a boiler for thermoelectric power (pulverized-coal-burning,
water-cooled) is 0.5 MW/m3 wwhile that of a boiling water reactor (BWR) is on the order
of 50 MW/m3 and that of a pressurized water reactor (PWR) is on the order of about 100

MW/m3, In other words, a nuclear reactor has a heat generation density two or three
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orders (100 to 1000 times) greater. Because of that, the mechanical design of PWRs is
more complicated. Also, since the temperature changes with great speed during start-up
and shutdown, the people operating it need to possess a strong ability to judge situations
quickly. Once control of a nuclear reactor is lost, it is nearly impossible to regain it. If an
accident occurs in which radioactive substances spill out into the environment, severe
radiation results that makes it impossible for people to approach and lend a helping
hand.

The speed of heat generation in combustion reactions is familiar to humans. We
have acquired a feeling for it over the millennia. In the case of nuclear fission, however,
the moment one realizes criticality has been achieved, enormous amounts of heat are
already being generated. If anything goes wrong with the mechanism for inserting and
withdrawing the control rods, a nuclear burst can occur in a flash. For example, if sever-
al control rods were to fall out while the reactor is not operating, it could result in an
unintended criticality.’! If an earthquake were to occur during operation, with the con-
trol rods becoming bent or damaged, even if attempts are made to insert them and shut
down operation, the control rods could get stuck. As a result, it would become impossi-
ble to halt high-temperature heat generation, the coolant would boil away and be lost,
and a meltdown might occur.? In the Fukushima Daiichi nuclear accident, a total sta-
tion blackout resulted in fuel melting down. The result was the biggest nuclear accident
since Chernobyl. In that sense, nuclear reactors have inherent difficulties that differ sub-
stantially from methods of operating typical heat-generating systems that people have

become familiar with over the ages.

Neutron Irradiation Embrittlement

As if that were not enough, reactor vessels also suffer from a phenomenon called
“neutron irradiation embrittlement,” which does not occur at plants relying on conven-
tional chemical reactions. This causes deterioration of the pressure vessels. The neutron
rays affect the structure of the steel from which pressure vessels are made. As a result,
they become more brittle and easily cracked. Steel is generally characterized by brittle-
ness at low temperatures. When steel is exposed to neutron rays for many years, howev-

er, the temperature at which it becomes brittle gradually rises. The temperature inside a

51 Accidents in which control rods fell out have occurred at nuclear power plants in various
places. For example, in 1971, five control rods fell out at the Fukushima Daiichi Unit 3 reactor, resulting
in a criticality (covered up until 2007). In 1991, three control rods fell out at the Shiga NPP Unit 1
reactor, with a criticality (also covered up until 2007).

52 In 2008, it was found that one of the control rods at the Kashiwa Kariha Unit 6 reactor had
become detached from the drive unit. The inability to insert them is suspected to have been due to an
earthquake that had occurred the previous year.
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pressure vessel of a reactor in operation is about 300 degrees Celsius. However, if the
emergency reactor core cooling equipment is used, spraying water over the core, the
temperature of the internal surface of the pressure vessel is reduced to 100 degrees or less
while the internal pressure stays the same. Under those conditions, a once-strong pres-
sure vessel may suddenly become brittle and crack. Currently, Japan has aging reactors at
which the temperature this phenomenon could occur at has risen to as high as 98 degrees
Celsius (for example, the embrittlement monitoring test piece at the Genkai Unit 1 re-
actor’; Koiwa, 2012).

Crude Technology

As was noted earlier, it is not possible to develop nuclear power technology on a
trial and error basis. In any technical system, mishaps occur at all stages from designing
to operation. Then the lessons learned from these accidents and mistakes are put to use,
improvements are made and progress toward safety and economic practicality goes for-
ward. In other words, in the cases of petroleum plants or electronics, for example, the
experience gained from accidents and mistakes is shared. From that, a sort of “literacy”
develops and spreads regarding maximum limits for avoiding accidents and what is with-
in a permissible range. In the case of nuclear energy, though, public relations from gov-
ernment leaders always supersede concerns from the bottom of society, not to mention
empathy and a concrete sense of what conveniences are desired. Expositions and the
mass media cheerlead for it while the average person is not allowed even to tour the in-
side of nuclear power facilities. Those are insulated from impressions that can be gained
from the five senses. One reason for that is the danger from radiation, and another is to
guard nuclear technology secrets. In conventional industries, for example in the case of
Toyota’s “kaizen” initiative, suggestions for improvements spanning the entire manufac-
turing process are welcomed even from average technicians involved. They are imple-
mented swiftly to improve the company’s manufacturing technology. In the case of nu-
clear technology, however, it was U.S. military-related companies that were developing
it when it was initially adopted. Therefore, the Japanese could not take the initiative to
improve it, because changing the designs and tinkering around with trial and error were
not permitted. Furthermore, response measures to severe accidents exceeding design
standards were never considered, because such severe accidents were not supposed to
happen. Estimations of possible earthquakes and tsunamis were also insufficient. Only
after the Fukushima accident did testing with severe accident scenarios begin to be im-

3 A plate made of alloy having the same composition as the reactor pressure vessel. It is placed

inside the pressure vessel together with the reactor to investigate the state of deterioration. It is removed
at regular intervals and tested to determine its strength.
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plemented in regulatory standard inspections.

NPPs also have the typical problem of being difficult to retrofit. When one struc-
tural component of conventional industrial facilities becomes outdated, it frequently un-
dergoes radical renovation or is replaced. But because reactor pressure vessels are irradi-
ated, it is difficult for workers to approach or come in contact with them. Nuclear power
concerns have attempted to modify parts aside from the pressure vessels or introduce
digitalization without interrupting operations. Every time they make modifications,
though, they have to obtain approval, so they do not occur as frequently as with thermal
generation, and more costs pile up. As a result they continue to be operated for decades

with the same old original designs.

Why Nuclear Power was Widely Adopted

As a military technology, nuclear reactors were developed for producing plutonium
for atomic bombs. Nuclear power, though, is used as a means of obtaining large amounts
of energy. The fact that such facilities produce huge amounts of heat serves as a reason to
adapt them for electrical power generation. Releasing information on this technology to
society at large and providing access to technical details to all relevant persons down to
each engineer is another matter. Such measures have been denied. The advancement of
nuclear energy was not accomplished by showing proof of its superiority over technology
already on the market and taking steps to promote it gradually. Instead, it was hastily
introduced by politicians and bureaucrats seeking to possess nuclear technology and en-
hance their own political power. They prevented their own country’s scientists and tech-
nicians from testing and verifying the basic designs and had the plants built. Generally,
commercial contracts treat the supplier and purchaser as equals, and neither side is given
more authority than the other in negotiating for adjustments to suit their economic in-
terests. The negotiations for nuclear power, however, have involved unequal relation-
ships between the U.S. and Japan on the one hand, and the Japanese government and the
electric power companies on the other. Purchasing agreements have been concluded that
are clearly not on equal terms. From an economics standpoint, the power companies
enjoy a monopoly over regional markets, and support is given to the region through the
three Power Source Siting Laws. The limited amounts of compensation these laws re-
quire them to pay out for accidents are so small they are practically meaningless. Thus the
reactors have been purchased and built under conditions quite far removed from market
principles. Moreover, there has been extremely little openness about the technology,
citing secrecy for national security, or to avoid danger from terrorists if given access to
those secrets. Furthermore, quite an effort has been made to keep information on acci-

dents under wraps, under the pretext of “to prevent the masses from panicking.” During
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the Fukushima accident, the authorities refused to reveal the actual status of the melt-
downs or the release and spread of radioactive substances, saying, “we must prevent
troublemakers from causing confusion.” Currently there are no realistic evacuation plans
for areas around reactors set to be restarted. Even where decent evacuation routes exist,
traffic engineering experts have pointed out that it would be impossible for people living
nearby to evacuate prior to the venting of containment vessels (Kamioka, 2014). In this
way, just to plunge ahead and promote a crude technology like this, the authorities exer-
cise the power to block critics who point out dangers. Thus the chance for nuclear power

to be developed into a mature civil technology is lost.
2. Characteristics of Severe Accidents

Human Factors in Severe Accidents

Prior to the Fukushima accident, no consideration was given to inspection proce-
dures in nuclear energy regulations. They were deemed unnecessary, since the rate of
severe accidents at such facilities was low. For example, when the Chernobyl accident
occurred in 1986, propaganda was spread that such a nuclear accident would never occur
in Japan. After the Fukushima accident, though, the government abolished the former
Nuclear Safety Commission along with the former Nuclear and Industrial Safety Agen-
cy, which had been organized as part of the Ministry of Economy, Trade and Industry
(METT). In their places, the Nuclear Regulation Authority/Nuclear Regulatory Agency
(NRA) was established in September 2012 as a regulatory organization independent
from government agencies supporting nuclear energy. The first thing the NRA turned its
attention to was creating new regulatory standards. These new standards were enacted in
July 2013. Under the new system, permission for restarting reactors would be granted to
all reactors that underwent inspection and met the new regulatory standards. Newly in-
troduced targets of inspection included measures against severe accidents. As of July
2015, nuclear reactors whose modifications have been approved include Units 1 and 2 of
Kyushu Electric Power Company’s Sendai NPP, Units 3 and 4 of Kansai Electric Power
Company’s Takahama NPP and Unit 3 of Shikoku Electric Power Company’s Ikata
NPP. In each case, severe accident countermeasures accounted for more than half of the
content of the inspection documents for approval of modifications, numbering over 400
pages each. Specifically, more than 20 severe accident scenarios were postulated. The
response measures proposed for each scenario to cool overheating fuel or prevent con-
tainment vessel breakage were evaluated.

However, compared with standard measures for dealing with accidents that nor-

mally occur at conventional industrial facilities, in two senses, it would be difficult to
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implement these severe accident countermeasures. For instance, in the case of a fire
breaking out at a petroleum plant, first, attempts are quickly implemented to extinguish
the fire. If that fails, and further efforts are futile, those efforts are discontinued, and the
fire is allowed to burn itself out. One example of this occurred after the earthquake on
March 11, 2011, when 17 spherical tanks holding LPG gas at the Cosmo Oil Co. refin-
ery in Chiba were engulfed in flames. It took 10 days for all of the combustible materials
to be consumed, during which the fire was simply allowed to burn. In the case of NPPs,
however, if loss of coolant occurs, aggressive measures need to be taken to cool the reac-
tor, or else the temperature will rise and an explosion will occur, scattering the nuclear
materials inside the reactor over the surrounding area. That renders large land areas un-
inhabitable. For that reason, when severe accidents occur at NPPs, the electric power
companies propose scenarios with workers in a huge circle fighting to ensure sufficient
cooling. The NRA accepts this.

Let’s look at one example of a serious accident simulation in the inspection docu-
ments for design change approval at the Sendai NPP. A loss of coolant accident (LOCA)
was simulated together with a total station blackout (loss of both the emergency core
cooling system (ECCS) and the containment vessel spraying system) to see if a molten
core-concrete interaction (IMCCI), in which the molten fuel in a meltdown reacts with
concrete in the reactor, could be prevented. (This simulation was identical to ones per-
formed at the Takahama and Ikata NPPs; Kyushu Electric Power Co., 2013a). The
documents show that in if electric power cannot be restored quickly, the plan is first to
bring in mobile high-capacity electric generators, install, connect and start running
them. This would take more than 30 minutes. Then, they would start running the electric
power injection pumps that are part of the permanent plant facilities, and start spraying
the reactor vessel. Amazingly, this was accepted. Another team would drive in with
mobile high-capacity pump cars, install and connect them, and start pumping sea water
into the reactor vessel recirculation unit. The plan is to commence spraying of the reactor
vessel about 49 minutes after failure of reactor core cooling, creating a pool of water
about 1.3 meters deep at the bottom of the reactor vessel about 1.5 hours into the emer-
gency. The idea is this would achieve cooling because it would enable the molten core,
which would begin dropping down at about 1.5 hours following loss of coolant, to fall
into water (NRA, 2014; see Figs. 2.2.1 and 2.2.2).

The problem with simulations, however, is that they ignore limitations of human
abilities and the work environment at a plant during an accident. It also bears noting that
they make optimistic assumptions. The lessons of the Fukushima accident tell us that
getting a grasp of the situation itself is no easy task. In fact, time simply went by at

Fukushima with no one able to ascertain what was happening. The “Yoshida Testimony”



104 Part 2 Scientific and Technical Characteristics of Nuclear Energy

Submersible pump in water for Submersible pump in
replenishing condensate tank water for water intake

Intermediate cistern

Mobile Reactor containment vessel
high-capacity

pump vehicle

Water tank for AN—

fuel replacement
operations
Y

Condensate
tank

X
=
=5
3
=
4
S

Permanent Water

X et ", ( motor-drivenZ =2 == supply
"Contlainment‘ﬁ_ ‘"J;f:;‘:; = (sea water)

vessel

. recirculation 7 AN
\nit 3

DX o A

~NA

Duct opening mechanism

<]

Containment vessel
recirculation fan

A 4
Containment ¢ inment
Pressure vessel spray  yegeel spray
accumulating cooler pump
tank I
Reactor vessel
Equipment
supposed to work
Q Loading/high-pressure wti:ti%?l():kﬁ IZO;Ottal
? m_]e'ctlon pump identified

h &

al
TResidual heat removal cooler

Primary reactor
coolant pump

(RCP)

Il
Equipment needing
manual set up or
operation

Reactor
containment
sump
(recirculation)

Residual heat,

removal pump)

>

L
>
>

Fig.2.2.1 Equipment needing to be set up and run in the event of a LOCA with total station blackout
(reproduced from Kyushu Electric Power Co., 2013a, 11-2, with revisions).

from the governmental hearings on the accident revealed that plant manager Masao
Yoshida could not tell what was going on inside the nuclear reactors for nearly three
days. It is also known that during the severe accidents are Three Mile Island and Cher-
nobyl, the people operating the reactors could not grasp the phenomena that were taking
place right in front of them. In other words, it is possible for phenomena to occur that
are beyond people’s ability to recognize. Even assuming they recognize what is happen-
ing, time is still required to verify it. Once confirmation is obtained, another 30 minutes
elapse before that can be translated into action. The conditions for transporting mobile
high-capacity generators and pump cars to the scene will be more severe than at normal
times. Mobile equipment for dealing with major accidents is required to be stored at a
necessary distance (e.g., 100 meters or further) from the plant. If a major accident occurs

in conjunction with a natural disaster such as an earthquake, tsunami or volcanic erup-
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tion, the roads may be blocked by scattered debris or be damaged themselves, necessitat-
ing more time to navigate them. Therefore the scenarios for major accidents currently
listed in the inspection reports must be considered wildly optimistic, with no consider-
ation of human limitations (Ino & Takitani, 2014).

Clean-up Work after Accidents
So, what happens if these strenuous efforts fail, the reactor vessel breaks and a
plume’ containing radioactive gas and dust is released into the atmosphere? In that case,

too, the new regulatory standards require that equipment needed for controlling the

5 “Plume” (from “feather”) is defined as “a trailing cloud of smoke arising from a fire.” When air
pollution became a concern, it came to be used as a term for an air stream carrying and spreading
pollutants. The present book uses it to mean “an air stream carrying radioactive materials.”
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Due to copyright issues, this photo cannot be posted in the PDF version.

Fig.2.2.3 Firefighting equipment deployed on high ground at the Shimane Nuclear Power Station.
Water cannons in the foreground. The trucks behind them are the high-capacity pump vehicles.

spread of radioactive substances outside the plant must be installed (Article 55 of the
Ordinance Prescribing Standards for the Location, Structure and Equipment of Com-
mercial Power Reactors and their Auxiliary Facilities). Below, we will examine the mea-
sures taken to meet this requirement at Units 3 and 4 of the Takahama NPP. According
to the Kansai Electric Power Co. in “Measures to Prevent Release of Radioactive Mate-
rials,” which is found in the documentation titled “On the Amendment to the Applica-
tion for Approval of Modifications to Nuclear Reactor Facilities,” to control plumes
emitted from the cracks in a fractured containment vessel, they plan to connect high-ca-
pacity pumps to gigantic water cannons to catch the radioactive substances in the plume
and wash them away (Kansai Electric Power Co., 2014). These water cannons lack en-
gines of their own for transport, so they need to be towed by some sort of vehicle to the
place they will be used. Then, once they have reached the determined position and been
fixed in place, it will be necessary to attach 300 millimeter diameter hoses at that loca-
tion. After that, the angle of spray is adjusted by turning a wheel by hand, a tool that
relies on extraordinary human strength.

Nothing good can be expected from this strategy, which amounts to nothing more

than using gigantic water cannons and spray hoses. Three reasons can be cited right off.
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First, there are huge quantities of noble gases™ released during a major accident that
cannot be captured by water. Second, assuming the ashes generated and released by an
explosion of the fuel in a meltdown are captured by the water, the ratio of ashes captured
is expected to be extremely small. If the accident occurs at night, the plume may not even
be visible. Third, the task would require work under conditions of high radiation, in vio-
lation of legal contracts (Labor Safety & Health Law, Article 25, Director of the Labor
Standards Bureau, Ministry of Labor, 1972; Tsutsui, 2013).

The electric power companies submitted applications for approval of modifications
to their facilities that were replete with these sorts of ideas. That the NRA examined and
approved them indicates the actual state of regulatory review procedures in Japan. Ab-
surdities like trying to catch sparks from an open fire using water cannons connected by
hoses to the water supply have no hope of functioning in reality. Both the people sub-
mitting these and those examining them have no reason to be unaware of that. They go
as far as assuming performance of motions that exceed human physical limits under se-
vere accident scenarios. This can therefore be considered a forced approval of plans on
paper for the sake of appearances only.

Since the Fukushima accident, the NRA has enforced the new regulatory standards
requiring companies to submit scenarios on how they can prevent containment vessel
breakage when dealing with severe accidents. Also, assuming ultimately that the con-
tainment vessel did break, they are required to submit a scenario for stopping the release
of radioactive substances. The companies are not going to admit that it is “impossible” in
their response. If they did, who would want to be involved? Who knows if such fools
exist, so rather than admitting they have these issues, they have no choice but to submit
responses claiming these measures to be successful. The regulatory agencies examining
these must ultimately let them pass, so they pretend to be deceived by this charade. This
sort of complicity has to continue as far as is needed to obtain approval for the existing
NPPs, pretending they conform to the new standards. Evidence of this is seen in the
approvals of applications for modifications to facilities of the Sendai, Takahama and
Ikata NPPs. The kinds of examination procedures being followed currently by the NRA
constitute empty formalities between the petitioners and the regulators (Tsutsui, 2015).

5% ”Noble gas” is the generic term for the six elements occupying the rightmost column of the
periodic chart (18t column): helium, neon, argon, krypton, xenon and radon. They are all chemically
inert, meaning they form no chemical compounds.
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3. Catastrophes and Their Prevention

Countermeasures to Natural Disasters

The 1970s and 80s, when many NPPs were being built in Japan, were a period of
minimal seismicity in this country. Thus, for example, the seismic standards in force
when Kyushu Electric Power Co. had the Sendai NPP built were 270 Gal for Unit 1 and
372 Gal for Unit 2.% The seismic motion generated by the earthquake that caused the
accidents at the Kashiwazaki-Kariwa and Fukushima Daiichi NPPs exceeded the limits
of their design ground motion. After that lesson, applications for approval of modifica-
tions to facilities that were approved on September 10, 2014, nearly doubled the design
ground motion to 620 Gal. In addition, the length of time seismic motion was theorized
to continue had been quite short—less than a minute—when the plants were built.
However, the plate boundary earthquake that led to the Fukushima accident continued
for more than three minutes. The basic structure of foundational ground and building
frameworks cannot be easily changed, so we cannot assume a sufficient margin of safety.

There are also doubts that the adopted value of the standard seismic motion itself
as given above is enough. Seismology is a young science, with the theory of plate tecton-
ics being first discussed in 1968. There are a mere 100 years worth of accumulated mod-
ern seismographic data. Meanwhile, the storage of energy for earthquakes occurs on the
scale of millennia. Therefore, it is impossible to arrive at maximum values based on esti-
mations and what we know currently from the data on faults.

Seismic expert Katsuhiko Ishibashi hypothesizes that for Japan’s NPPs, the maxi-
mum acceleration for seismic standards should be at least the previously found maximum
of 1700 Gal (see Ishibashi, 2014a, p.875; 2014b). The current regulatory standard is the
previously found maximum value with a little leeway added, based on scientific measure-
ments. Thus the authorities call it a “scientific standard.” The “K-NET/KiK-net” strong
earthquake measurement networks, however, have been gathering data for no more than
20 years. It is impossible on the basis of such limited data to calculate the magnitude of
an earthquake that occurs once every 10,000 years or 100,000 years, as is required for
NPPs. The standards must be based on the Precautionary Principle and include plenty of
leeway. For that, the persons responsible for risk assessment must be identified and de-
cisions made with the agreement of the citizens.

Japan is a country with many volcanos, so testing with regard to volcanic eruptions

is also essential. The examination documents for granting approval for modifications to

6 A Galis a unit of acceleration: 1 cm/s2.
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facilities at the Sendai NPP claim that “the possibility of an eruption measuring VEI7*
or greater is sufficiently low,” but that “monitoring will be carried out during the operat-
ing period.” In two meetings held with volcanologists, however, all of the experts attend-
ing agreed that “At the current state of the science, we cannot say that the possibility of
volcanic activity is sufficiently low. Moreover, monitoring cannot provide effective fore-
knowledge of risks.” This is a phenomenon that even Japan’s academicians cannot guar-
antee to be predictable no matter how they try, so a system that gives only Kyushu
Electric Power Co. responsibility for foreseeing eruptions is unrealistic. The NRA’s As-
sessment Guide of Volcanic Effects to the Nuclear Power Plant declares that the possibility of
“unmanageable volcanic phenomena during the operating period is sufficiently small,”
and says that what will be done is to “conduct monitoring of volcanic activity and create
instructions for handling the situation if signs of activity become evident.” The premises

for the former assertion have collapsed and the latter course is impossible to implement.
4. Nuclear Waste Treatment

High Level Radioactive Waste

When NPPs are running, “spent nuclear fuel” is generated, containing many nucle-
ar fission products together with plutonium and other elements. In Japan, the spent fuel
removed from nuclear reactors is stored for a while in spent fuel pools that have been
built within the reactor buildings. Once the radioactivity has decreased to a certain ex-
tent, they are taken away to the reprocessing plant in Rokkasho-mura, Aomori Prefec-
ture, where they are kept in other pools that have been built there (those are nearly full,
though, as of this writing). Spent nuclear fuel contains high levels of radioactive sub-
stances and releases extremely high levels of radiation. It also contains large amounts of
radionuclides with long half-lives. For example, plutonium has a half-life of 24,000 years
and would take an estimated 100,000 years to reach a potential toxicity on par with nat-
urally occurring uranium. When that is disposed of, it needs to be kept isolated from the
sphere of human activity for that immense length of time. Thus far, methods considered
for disposing of high-level radioactive waste (HLW) have included deep sea disposal,
burial at the base of glaciers, space disposal using rockets to send it up beyond the atmo-
sphere and release it outside the solar system’s gravity field or use the sun’s gravitational
field to pull it inward, direct injection into the earth, and so on. In the meantime, various

countries have conducted ocean disposal, but concerns about oceanic pollution led that

57 VEI (Volcanic Explosivity Index) is a measure of the power of a volcanic eruption, ranging in
steps from VEI 0 (small) to VEI 8 (large). VEI 7 eruptions occur at a rate of five to ten times worldwide
per 10,000 years.
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practice to be banned under international treaty (the London Convention) in 1975, with
the ban extended to all nuclear waste matter in 1993. Direct injection into the earth has
also been attempted, but concerns about environmental pollution have stymied that as
well currently. Space disposal has been considered too, but the cost and possibility of
rocket failure among other factors have kept that from being adopted. Currently, deep
earth burial is being considered as a final disposal method. Meanwhile, because there is
no way to dispose of it, the waste is being stored in above-ground facilities, and the idea
of making that the long-term storage method has strong backing. These difficulties with
disposing of HLW are a fatal flaw that future generations will be forced to endure. They
were one factor that led Germany’s Ethics Commission to decide to abolish that coun-
try’s NPPs (Ethics Commission on Safe Energy Supply, 2011, p.153).

There are two general ways to handle spent nuclear fuel, reprocessing and directly
disposing of it without reprocessing it (once-through). Japan’s policy is to reprocess all
spent nuclear fuel. When removing the uranium that is left after refining out the pluto-
nium in the spent fuel, great quantities of liquid waste are produced containing lots of
radionuclides.

Large amounts of this waste containing high-level radioactive substances are added
to glass and solidified, loaded into stainless steel canisters, and called “vitrified waste.”
The “high-level radioactive waste” specified under Japan’s “Law on final disposal of spec-
ified radioactive waste” refers to this vitrified waste. The liquid waste resulting from re-
processing has extremely high radioactivity, and is said to be instantly fatal to anyone
approaching it. Newly produced vitrified waste also emits strong radiation, making re-
mote operations necessary. While waiting for the radioactivity of this vitrified waste to
decrease to some degree, it must be stored above-ground for 30 to 50 years before final
disposal. As of December 2011, Japan had 1,780 vitrified waste canisters. If all of the
spent nuclear fuel in Japan were reprocessed and turned into vitrified waste, it would
come to around 27,000 canisters. Even in international cases where spent fuel is disposed
of directly without reprocessing, the metallic containers into which it is loaded are cate-

gorized as HLW.

Choosing Sites for Geological Disposal

The Onkalo spent nuclear fuel repository in Finland, whose policy is direct dispos-
al of spent nuclear fuel, consists of a tunnel dug at a depth of 520 meters underground
with side tunnels spreading out, where radioactive waste is to be brought during a period
0f 100 years. When one tunnel is full, it is filled with earth and completely sealed off. The
stability of that geological formation (ground layer) is considered quite high from a sci-
entific standpoint. Still, the plan to store it there for the unimaginably long period of
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100,000 years, far exceeding human history as it is known to us, raises questions beyond
the scope of science to answer.

Unlike Finland, Japan has volcanos and fault lines, and there is constant danger of
these faults slipping. The Nuclear Waste Management Organization (NUMO) was es-
tablished as a company for carrying out disposal under Japan’s conventional policy
framework, based on the “Act for Final Disposal of Specified Radioactive Waste.” Since
2002, it has solicited candidate disposal sites in municipalities throughout Japan in pur-
suit of locations for geological disposal (burial deep underground). Japan’s governmental
research institutes have put forward the view that stable geologic formations would be
found within Japan. There are many experts, though, who point out the uncertainty and
difficulty of such a prediction, so opinions are divided on this. Even assuming a place is
found where the ground will not shift over long periods of time, if there is much water
underground, geological disposal will not be possible there. Therefore, no place such as
that they claim is possible has been found yet in Japan.

Japan’s policy is to reprocess all spent nuclear fuel, but the Rokkasho-mura repro-
cessing plant is not operating in real terms. Also, the Monju fast breeder reactor, which
would use the plutonium as fuel is essentially bankrupt. In the future, if nuclear power
plants continue operating, the Rokkasho-mura reprocessing plant would lack the capac-
ity to reprocess all of the spent nuclear fuel produced by them, even if it were fully oper-
ational. Furthermore, even if the spent fuel were to be reprocessed and the plutonium
separated, it would be used only by the plutonium-thermal (pluthermal) NPPs at most,
which would not have the capacity to consume all of it.

Regardless of whether or not the NPPs operate in the future, Japan will have to
consider direct disposal of its spent fuel. The current interim spent fuel storage methods
will also need to be reconsidered. The spent nuclear fuel awaiting reprocessing is current-
ly being stored in pools, but this storage method requires consideration of radioactive
contamination of the cooling water due to damaged coatings on the fuel rods, and the
risk of the cooling water boiling off during power outages. To deal with these issues,
air-cooling of HLW in dry storage has been proposed while direct disposal is considered.
Frank von Hippel and the International Panel on Fissile Materials (IPFM) have issued
a report recommending dry-cask storage. This would entail cooling the spent nuclear fuel
for a certain period in water until the heat of decay subsides sufficiently, then transferring
it to sealed metal containers called “dry casks” and storing these above ground or in shal-
low underground facilities, circulating air through to cool them. In America, dry-cask
storage is already being conducted on-site at NPPs, and it would be rational for Japan to
adopt this method as well (von Hippel & IPFM, 2011). But what would happen if an
earthquake destroyed the facilities housing them and the air stopped circulating? The risk
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of a major accident necessitates ways to prevent that.

‘Responses’ and ‘Recommendations’ by the SCJ

Regardless of whether nuclear power is continued or discontinued, the problem of
HLW disposal needs to be addressed quickly. Postponing action would be unforgivable
from the standpoint of our responsibility to future generations. Thus the Atomic Energy
Commission of Japan (JAEC) asked the Science Council of Japan (SCJ) to discuss ini-
tiatives for HLW disposal. The SCJ responded in September 2012. Its response included
the following six recommendations for interim storage, limiting the total amount, shar-
ing the burden fairly, etc. (SCJ, 2012; 2014; Sadamatsu, 2014; JAEC, 2014, p. 118).

(1) Radically reviewing policies regarding HLW disposal.

(2) Recognizing limits to scientific and technological capabilities and ensuring sci-
entific independence.

(3) Rebuilding a policy framework based on temporary storage, and limiting the
total volume.

(4) Recognizing the necessity of policy-making procedures that help persuade peo-
ple to share burdens fairly.

(5) Recognizing the necessity of multi-step consensus forming procedures with
creation of discussion venues.

(6) Recognizing the necessity of persistent long-term efforts to resolve issues.

Later, in April 2015, the SCJ submitted “Policy Recommendations on the Disposal
of High-level Radioactive Waste—Concerning Temporary Storage for Building a Na-
tional Consensus (Proposal)” (Science Council of Japan, 2015). In their “responses” and
“recommendations,” the SCJ spelled out its idea for what they termed “temporary storage”
of HLW. This differs from both interim disposal and final disposal in that the idea is to
find ways to ensure time for gaining citizens’ understanding, researching geological dis-
posal and forming a consensus, while keeping the waste cool to prepare it for geological
disposal. Technically, what is being proposed is temporary storage that adopts dry-cask
storage methods, allowing about 30 years for forming a consensus on geological disposal
methods and places, and then another 20 years for building the final disposal facilities.

What kinds of methods should be used for achieving the required consensus with-
in the temporary storage time frame? The conventional policy has been to provide large
subsidies to financially strapped rural communities to buy their acquiescence. The SCJ’s
“responses” and “recommendations,” however, were a radical revision of that method,
advocating creation of policies that share burdens fairly, taking time to reach a consensus
through a multiple-step process. Therefore, it calls for construction of temporary storage

facilities in each electric power region from the standpoint of facilitating these discus-
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sions, arousing interest and sharing burdens fairly. These facilities are built in the mean-
time, but the final disposal facilities will not be constructed right away. The SCJ also
seeks to establish an upper limit on the total amount of HLW and limit the amount by
which the total amount increases.

Based on discussions by JAEC and others, Japan established the “Law Concerning
Final Disposal of Specified Radioactive Waste” in 2000. It has promoted plans for geo-
logical disposal, but more than 10 years have passed without even an initial survey of lit-
erature being accomplished. On the other hand, pursuing the Holy Grail of the nuclear
tuel cycle, they restart the reactors. Reprocessing and fast breeder reactors are eftectively
defunct. It would be absolutely impossible anyway to reprocess the entire amount of spent
nuclear fuel. Because of that, the direct disposal of spent fuel has to come into consider-
ation. However, when reprocessing was not possible in the past at Rokkasho-mura in
Aomori Prefecture, the NPPs that had generated spent fuel were requested to accept it
back. Building provisional storage facilities on existing NPP premises to handle such re-
quests would be the most natural choice from the point of view of keeping radioactive
substances under control. In this regard, however, questions arise about whether this
would just force the NPPs to receive further concentrated HLW and whether the NPP
sites had a high risk of major earthquakes. Thus it necessitates consensus-based planning.

The SCJ’s “responses and recommendations provide no realistic solutions. They
point out the NPPs’ “original sin,” however, of posing a stupendous challenge immeasur-

able in terms of a human lifetime, exceeding the very existence of humanity itself.

Low Level Radioactive Waste

Low level radioactive waste (LLRW) can be divided into two broad categories:
wastes from NPPs, reprocessing plants and other nuclear facilities; and wastes generated
by the Fukushima accident and subsequent decontamination efforts. Current policies
address their disposal, and are supposed to be enforced on the basis of the “three princi-
ples of minimization,” i.e., minimizing environmental contamination, exposure and bur-
den to Japan’s citizens. When nuclear facilities are decommissioned, the same principles
should be observed keeping the wastes in isolation across quite long spans of time.

It is now an urgent task to establish methods of handling LLRW from the Fukushi-
ma accident. Lots of waste is being generated in connection with containing the acci-
dent. Likewise, gargantuan amounts are arising from decontamination of the surround-

ing region and accumulating in heaps in areas where people engage in their daily

3.«

%8 Regardng criticisms of the many remaining uncertainties in the SCJ’s “recommendations” and

“responses,” see Yoshioka & Nawa, 2015, p.102.



114 Part 2 Scientific and Technical Characteristics of Nuclear Energy

activities, such as residential areas and agricultural fields. The government has previously
requested prefectures throughout Japan to accept contaminated debris, spreading the
burden around. Spreading contaminated material around, though, violates the principles
of concentrating and isolating the contaminants. Moreover, while a standard limit of 100
becquerels/ kilogram (Bg/kg) for effluents applies during normal operations of NPPs,
this limit has been relaxed to 8,000 Bq/kg for earthquake disaster debris (Kumamoto,
2014, p.126). With the goal of reducing the volume of contaminated waste, the Ministry
of the Environment (MOE) is currently having a number of incinerators built in
Fukushima Prefecture. The standard for those effluents will be the same 8,000 Bq/kg as
above. Moreover, as a means of preventing dispersal of incinerator ash, bag filters®® will
be installed. Bag filters have problems such as catching a low ratio of particles 10 microns
or less in diameter and rupturing if poorly supervised, scattering highly concentrated
soot. This may lead to radioactive atmospheric pollution in the vicinity, motivating peo-
ple living nearby to oppose them actively. Also, what is currently becoming the biggest
issue for society right now is the establishment of interim storage facilities, mostly for
contaminated rubbish, and final disposal facilities for designated wastes. The MOE is
asking that each prefecture in the vicinity establish one final disposal site for burial of
contaminated wastes. Wherever you go in these prefectures, however, people are op-
posed to the placement of such facilities nearby. From the perspective of the basic prin-
ciples of handling radioactive materials, “concentrating and isolating” them on NPP
premises or close by would make rational sense for solving this problem. This, however,
would inevitably increase the burden on the already overburdened victims of the nuclear
accident, so it will be necessary to proceed carefully, forming a consensus.

Even if no accident occurs, as long as nuclear reactors are operating, LLRW will
continue to be generated. First, to manufacture enriched uranium, large amounts of de-
pleted uranium, containing uranium-238 will be discarded. Then, discarded equipment
used at NPPs and other facilities that has been radioactively contaminated is finally
taken to the LLRW disposal facilities in Rokkasho-mura, where it is disposed of in
landfills. A certain amount already has. The future course of disposal, though, has been
unclear since the Fukushima nuclear accident and with the outlook for the nuclear fuel
cycle uncertain. In the future, reactors will be decommissioned and we must consider

disposal facilities for dismantled nuclear reactors.

The Basic Energy Plan of 2014
It has been thought that given the Fukushima nuclear accident, there would be

A high-capacity cloth filter in the shape of a large bag used for filtering soot from exhaust gas.
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many changes in Japan’s Basic Energy Plan regarding governmental energy policies and
nuclear power governance. However, this plan, put forward by METT in April 2014,
shows no big changes from before the nuclear accident. Even though the nuclear cycle is
currently discredited, there was no change in priorities among nuclear power projects
from the early days when nuclear power was first introduced. In other words, the nucle-
ar fuel cycle remains every bit as much the goal as from the start in Japan’s nuclear ener-
gy policy. The Basic Energy Plan declares, “The basic policy of Japan is to promote a
nuclear fuel cycle that reprocesses spent fuels and effectively utilizes the plutonium re-
trieved, from the viewpoint of effective utilization of resources and reduction of the
volume and harmfulness of high-level radioactive waste.” Even regarding the troubles
that have arisen at Monju and the delays in completing the Rokkasho reprocessing plant,
it displays a clear determination to place importance on “taking this situation seriously
and solving the problems, including technical challenges that we face, one by one” in the
nuclear fuel cycle.

It is important that Japan show international society that it possesses no plutonium
for which it has no use, for the sake of nuclear non-proliferation. For that reason, the
development of “pluthermal” and fast breeder reactors (FBRs) is essential. Even if nucle-
ar transformation can be done in a laboratory using FBRs and accelerators, it is no exag-
geration to say that the dream technology for “reduction of the volume and harmfulness
of high-level radioactive waste” is virtually impossible to achieve in any practical sense.
They would like to call it “a technology that uses plutonium for peaceful purposes,” but
using an ambiguous expression like “nuclear non-proliferation-related technology” is
simply scheming to support the failed Monju FBR (METI, 2014, p.46).

What stands out in this Basic Energy Plan is that the key word of “FBR” has dis-
appeared, only to be replaced by “pluthermal” which has been assigned a big role. The
city of Hakodate, which lies across the strait from the planned site and would be direct-
ly impacted by an accident, is opposed to it. It has filed a suit, but the fact remains that
a full-MOX NPP (light water reactor using only MOX fuel) is under construction in
Oma, Aomori Prefecture. If the government calls off its plans for nuclear fuel reprocess-
ing, it will mean that all the spent nuclear fuel being stored at the nuclear fuel cycle fa-
cilities in Rokkasho-mura will no longer be considered a resource, but rather junk. If
that’s the case, Aomori Prefecture has vowed to return it all to the senders, i.e., each of
the NPPs that shipped it there in the first place. Therefore, the government has no
choice by to keep saying it supports plans for reprocessing to extract plutonium as a re-

source.® If the government cancels its FBR plans, the plutonium extracted through re-

€0 If full-scale operation of the nuclear fuel reprocessing plant at Rokkasho-mura does not begin
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processing will lose its destination aside from use for military objectives. As a result, al-
though the “FBR” key word has vanished, its development is still very much underway.

Even if “pluthermal” technology is implemented, FBRs will still be necessary for
consuming the plutonium produced by reprocessing. Also, for reasons of ensuring the
nation’s security, there are people who want to support reprocessing and maintain the
ability to produce plutonium bombs if the need arises. To ostensibly deny such inten-
tions, though, they need to be able to use plutonium to generate electricity. If that is not
possible, they have no excuses to tell international society, which supports nuclear
non-proliferation. This is another reason they cannot give up on developing FBRs,

which are defunct in any realistic sense.
5. 'The Cost of Nuclear Energy

Not Cheap At All—Nuclear Energy’s Back-end Costs

We are often told that nuclear energy is cheap. Let’s examine that idea. Conven-
tionally, the costs of generating electricity using nuclear energy that have been compiled
by the Federation of Electric Power Companies and published by the government are
calculated on the basis of an ideal case of 80% operating rate over 40 years of smooth
operation. The list of expenses also includes “private costs” generated within the electric
power companies, which are the total of capital costs, fuel costs, maintenance costs, etc.
(Oshima, 2011, p.98).

In the case of NPPs, however, in addition to the operators’ private costs, there are also
major costs borne by the government. These are “R&D costs” spent by government-affili-
ated institutions and “siting measure costs” paid to local governments. Taken together,
these two items are called “policy costs.” Kenichi Oshima, an environmental economics
professor, calculated these from data found in the electric power companies’ published
annual securities reports (Table 2.2.1, Oshima, 2011, p.112). What this shows is that even
without adding in the “back-end costs” such as insurance against accidents, nuclear energy
is a more costly way of producing electricity than thermoelectric or hydroelectric power.

The “back-end costs” are the expenses incurred in reprocessing spent nuclear fuel
generated by NPPs, processing MOX fuels, dismantling old plants and disposing of
wastes. In the case of the Fukushima accident, it still cannot be predicted how much the
costs of compensation and settlements will ultimately reach, but as of March 2014, the

amount paid out was about 11 trillion yen (Oshima & Yokemoto, 2014). Several meth-

soon, the pools holding these companies’ spent nuclear fuel will fill up in short order, and they will be
forced to halt operations.
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(units: yen, kWh)

Policy Costs
Direct —
Costs of R&D Siting Total
Electricity Costs Measure
Costs

Nuclear Power 8.53 1.46 0.26 10.25
Thermoelectric Power 9.87 0.01 0.03 9.91
Hydroelectric Power 7.09 0.08 0.02 7.19
Conventional Hydraulic Power 3.86 0.04 0.01 391
Pumping-up 52.04 0.86 0.16 53.07

Table 2.2.1 The real costs of electric power generation (annual averages, 1970-2010).

ods have been proposed for calculating amounts of compensation for severe accidents.
Using environmental economics professor Seung-Joon Park’s formula, the maximum
amount would be 279 trillion yen, while using that of the Insurance Forum Leipzig, it
would 6.9 trillion euros (at an exchange rate of 115 yen/euro, that is about 700 trillion
yen)(Ban, 2011). If the costs of insurance to cover that amount were added to electricity
rates, nuclear power could not be called a cheap way to produce electricity. Even Norman
Rasmussen in his “The Reactor Safety Study” (WASH-1400), which considered this at
the time nuclear power was just being adopted as an electric power generation system,
was already aware of this fact. That TEPCO’s insurance contract was for only 120 billion
yen demonstrates that NPPs have never been financially sound industrial facilities.

Other factors raising concerns about future cost increases are the costs of reprocess-
ing and final disposal of the spent fuel and decommissioning old reactors after NPPs
close. Figures published by the government have been calculated on the basis of the
current cost of the Rokkasho reprocessing plant, but those facilities can handle only half
the amount of spent fuel expected to be generated by the time these plants are decom-
missioned. In addition, the cost of decommissioning the NPPs is expected to be on the
order of 50 billion yen per unit. The electric power companies, however, have not set
aside enough to cover that (Ono, 2013). In this regard it must be said that estimations
have fallen short.

Policy Costs of Nuclear Energy
Let’s take a detailed look at what constitutes the “policy costs” of NPPs. Nuclear



118 Part 2 Scientific and Technical Characteristics of Nuclear Energy

energy has been fostered as a privately run, over-protected extension of national policy
(Yoshioka et al., 2015, p.11). NPPs are an extremely costly item supported by the gov-
ernment.

First, support is provided for siting. Under the three Power Source Siting Laws,
subsidies of 150 billion yen per unit are paid out to the municipality hosting a reactor and
the neighboring municipalities between the time of its construction and decommission-
ing. This serves to support the local economy and produces a relationship of dependency,
with the local communities seeking the addition of more and more nuclear reactors as if
it were a narcotic for them.

Second, research and development (R&D) is supported. Every year, more than 100
billion yen in grants is allocated to Japan’s nuclear power R&D institution (the JAEA).
In other words, enormous financial support for nuclear power R&D is provided by the
government.

Third, the government bears the regulatory costs. The electric power companies in
Japan avoid paying the costs of safety regulations, but that is understandable as a way to
ensure regulatory independence. This is true not only for nuclear power, but also for
other energy sources as well. Unlike other energy sources, however, the regulatory costs
of nuclear power are considered rather high. Furthermore, there has been insufficient
consideration of these costs.

Fourth, compensation is paid. Generally, industrial facilities bear responsibility for
unlimited compensation. Therefore, they make decisions based on an economic balance
between investment in plant safety and the costs of insurance. Under the Act on Com-
pensation for Nuclear Damage, however, only 120 billion yen per plant is covered. If
anything above that amount is needed, the government covers the costs of compensa-
tion. In the case of the recent Fukushima accident, the amount of support the govern-
ment provided to TEPCO through the Nuclear Damage Compensation and Decom-
missioning Facilitation Corporation has already exceeded 10 trillion yen. Many times
more than that are expected to be added in the future. In other words, the amount of
insurance coverage noted above does not even amount to one percent of what is needed.

Fifth, even since it became clear that the nuclear fuel cycle is technically and eco-
nomically defunct, the policy of reprocessing is still very much alive. Support is being
provided to reprocessing facilities and the Monju reactor. Because of this, spent nuclear
fuel is allowed to be considered a resource with value as an asset. Also, by authorizing the
Nuclear Waste Management Organization (NUMO) the government is promoting a
system in which the government itself accepts ultimate responsibility for the final dispos-
al of vitrified waste containing high-level radioactive waste.

In response to these policies, the Democratic Party of Japan established the Energy
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and Environment Council in 2012, soon after the Fukushima nuclear accident. Employ-
ing the methods of listening to views, holding public hearings, and conducting discus-
sion-style opinion surveys, it gathered data and wrote up “Innovative Strategy for Ener-
gy and the Environment.” Therein it said it would marshal all the policy-making
resources it could to ensure “Zero Nukes” to be achieved by 2030.

Shortly thereafter, however, the Shinzo Abe administration was inaugurated under
the Liberal Democratic Party. The new energy plan proposed by METT was adopted by
his cabinet in April 2014. That plan failed to draw any lessons from the Fukushima ac-
cident, but maintained the NPP-promoting policies from prior to the accident. Even the
Nuclear Regulation Authority (NRA) that had been established during the Democratic
Party administration created new regulatory standards to facilitate qualification of all
previously constructed NPPs. The chairman, Shunichi Tanaka himself promoted proce-
dures for restarting reactors, while admitting, “Even if they meet the standards, there is

no guarantee of their safety.”
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Chapter 3

'The Fukushima Daiichi Nuclear Accident
—a Mind-boggling Disaster

In the preceding Chapter we saw what kinds of issues nuclear power plants (NPPs)
have. The present chapter will give an additional overview of specifically what happened
during the Fukushima Daiichi nuclear accident. The accident set in with a tense situa-
tion, as if war had broken out. To avoid a catastrophe for Japan, in fact, many people put
their own lives on the line responding to the accident. Nevertheless, severe environmen-
tal contamination resulted. As of August 2011, government calculations estimate the
amount of radioactive cesium released to have been about 169 times that released by the
Hiroshima atomic bomb (Nuclear and Industrial Safety Agency, 2011). The fission
products that fell widely over eastern Japan caused radiation exposures to people and
radioactive contamination of the soil. The resulting oceanic pollution has also been se-
vere. Most of the radioactive substances released by the accident fell over the Pacific
Ocean. A substantial amount of contaminated water has also been released into the sea.
It is the worst case of radioactive oceanic pollution in history, and it is still ongoing.

Even so, it can be said that an even worse “worst case scenario” was avoided due to
a number of overlapping serendipitous factors. The nuclear fuel had been removed from
the Unit 4 reactor, which happened to be shut down. The spent fuel pool in the same
building, though, was holding 1,535 fuel rod assemblies, containing fission products
estimated at several thousand times those of the Hiroshima atomic bomb. If a major
aftershock had caused the pool to rupture, the nuclear fuel would have been scattered,
releasing strong radiation and heat. Radioactive gases would have been released. There
were concerns the Fukushima Daiichi Nuclear Power Station (below, Fukushima Daii-
chi NPP) could be rendered a danger zone into which workers could not enter. Due to
many lucky coincidences, that situation was averted. Also, different weather conditions
could have resulted in a larger degree of radioactive contamination. When thinking
about restarting the NPPs, we must not forget the possibility that far larger amounts of
radioactive contamination might occur the next time a nuclear accident occurs on the

same scale.
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1. What Happened at the Fukushima Daiichi NPP?

Conditions at the Time of the Accident

At the time of the accident at the Fukushima Daiichi NPP, then-Prime Minister
Naoto Kan requested work to be performed that entailed a risk of death to a small num-
ber of workers in order to save many lives. Here, we note that NPPs have the character-
istic of inevitably requiring labor that puts the lives ordinary industrial workers at risk.
This work exceeds the limits of their labor contracts and deprives them of their human
rights. The accident opportunely revealed to us in Japan for the first time the military-like
nature of their operation.

The stricken NPP suffered a total station blackout due to the earthquake and tsu-
nami, and it became impossible to cool the fuel within the reactor pressure vessels. (Units
1 and 2 had total station blackouts in which even DC current, i.e., batteries, was unavail-
able.) The necessity of opening vents if this condition continued was not made clear by
the experts to the politicians until 9:00 p.m. on March 11th (Kimura, 2012, p. 45). Ma-
sao Yoshida, manager of the Fukushima Daiichi NPP, ordered Unit 1 to be vented at
12:06 a.m. on March 12th. The pressure within the containment vessel may have greatly
exceeded the design pressure of 427 kPa. At this point in time, the TEPCO Head Office
and key politicians were aware that venting would be conducted at about 3:00 a.m. Yet
it wasn’t until nearly 4:30 that it was reported to the politicians that the area around Unit
1, where venting was needed, would be off limits to workers due to high levels of radia-
tion (Kimura, 2012, p. 84). After 7:00 a.m., Prime Minister Kan boarded a helicopter for
Fukushima, saying “Do (vent) it soon!” Plant manager Yoshida replied, “We'll vent it.
We'll have the suicide squad handle it.”

Three teams of two people each were organized at the scene to open the valve by
hand. The first team went out at 9:04 a.m., opened the valve 25% of the way, as planned,
and returned. When the second team was heading out to the site, their dosimeters
sounded the alarm, showing readings of over 90 millisieverts’hour (mSv/h), so they
turned back. The third team refused even to try to go to the scene (Kimura, 2012, pp.
97-98). In other words, TEPCO’s employees had never before even considered weigh-
ing the value of preventing an explosion at the NPP against the value of their own lives.
That can be considered normal for employees at a private-sector corporation.

It was 3:36 p.m. on the 12t when the explosion occurred at the Unit 1 reactor
building. The Unit 3 reactor building exploded at about 11 a.m. on the 14th. A radiation
manager returning home from the site that day at 2:36 p.m. reported that radiation levels
near the Unit 3 reactor reversible valve pit (the most important source of cooling water

at a nuclear reactor) were from 400 to 500 mSv/h. Hearing this, plant manager Yoshida
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cried out in disbelief (Fukushima Genpatsu Kiroku Chiimu (Fukushima Nuclear Accident
Documentation Team), 2013, p. 304). TEPCO and the Nuclear and Industrial Safety
Agency (NISA) had just raised the individual cumulative radiation dose during emer-
gencies from 100 mSv to 250 mSv barely 30 minutes prior to that. Even with that revi-
sion, a worker in that environment at those radiations levels would reach the new limit
in a mere 30 minutes. In addition, the Unit 2 reactor faced danger too that evening when
it could not be vented to reduce pressure. At TEPCO, people were debating withdraw-
ing, and they tried having a request sent by TEPCO President Shimizu to cabinet mem-
bers. The first attempt was made at about 7:00 p.m. on the 14th, when President Shimizu
tried reaching Banri Kaieda, Minister of Economy, Trade and Industry, by mobile
phone. The second time was later that day, near midnight, when the water level inside
the Unit 2 reactor fell, and the pressure within the containment vessel exceeded its de-
sign limits. That was around that time that attempts to operate the valve failed there too
(Kimura, 2012, p. 213).

To the first evacuation request, Minister Kaieda responded with “I would like you
to stay there.” In response to the second request, cabinet members Kaieda, Edano and
Hosono each refused to grant permission to evacuate, and finally Prime Minister Kan
refused it, saying “Running away would be unthinkable.” The cabinet members were
unanimous in their opinion that, “T'o keep them from fleeing there is no choice but send
them help” (about 3:00 a.m. on the 15th).

Meanwhile, at the scene, there had been more than 6,000 people present at the
time of the earthquake, and on the night of the 14th there were still as many as 720, but
of them 650 people were evacuated to the Fukushima Daini Nuclear Power Station a
good distance south, leaving only 70 workers. There is no way that 70 people could han-
dle six nuclear reactors in the maelstrom of an accident. TEPCO had given up on re-
sponding to the accident and was abandoning the NPP. At such times, how should each
employee make his or her decisions? The Industrial Safety and Health Act stipulates the

following.

Article 25: When there is imminent danger from an occupational acci-
dent, the business operator must cease operations immediately, and take

whatever measures are needed to evacuate the workers from the workplace.

At such times, when workers become aware of emergency conditions, is it really
okay for them to evacuate based on their own judgement? An official notice from the

Labor Standards Bureau states the following:
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This article stipulates that the business operator is obligated to allow
workers to evacuate in times of emergency during a disaster, but when an
occupational disaster is perceptibly imminent, it is natural that the propriety
of workers departing from the workplace for emergency evacuation based on
their own judgement, not lingering to take measures, should not have to be
spelled out by the law. (Ministry of Labor, Labor Standards Bureau, 1972)

In other words, if the conditions early in the morning of March 15 fit this descrip-
tion, regardless of what plant manager Yoshida told them, those 650 workers could make
the decision to evacuate to the Fukushima Daini NPP because conditions were too dan-
gerous at the Fukushima Daiichi NPP site, and no one had the right to stop them. If
plant manager Yoshida had realized that and had ordered the workers to stay at the
Daiichi NPP, he would have been breaking the law.

The regulatory standard proposals for NPPs that were implemented in July 2013
are taken to be nothing more than standards for facilities. What should have top priority,
though, is establishing rules regarding dangerous work and the rights of working people
to life and health. These days, the Japanese Electrical, Electronic and Information Union,
whose members operate the NPPs, has requested subcontracting of any work involving
exposure to high amounts of radiation to help its members avoid exposure. At this time,
in dealing with the aftermath of the Fukushima Daiichi nuclear accident, highly skilled
pipe fitters and crane operators have already been exposed to radiation up to the allow-
able limit, so workers without experience are required to proceed with the work (Goto,
Sayama & Aoki, 2013; Tsutsui, 2013). In other words, skilled workers are not being
employed, but in a deteriorating work environment, new people must constantly be in-
troduced to perform the work dealing with the aftermath at what to society are the most
dangerous facilities. The result is complete abandonment of the necessary skill standards
for safe management. When that happens, work at NPPs is not possible without the
precondition of accepting danger and being prepared to face accidents and fatalities.

To obtain the electric power that provides us our peaceful civil life, shouldn’t we
radically rethink whether we really want this contradiction? These electric power facili-
ties pose a risk to life similar to military facilities and standing armies. Do we really need

that kind of electric power?

Externalizing Environmental Burdens
Meltdowns occurred at Units 1, 2 and 3 at the Fukushima Daiichi NPP, and hy-
drogen explosions destroyed the reactor buildings of Units 1, 3 and 4. By several instanc-

es of sheer good luck, however, containment vessel destruction was avoided, together
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with loss of cooling water in the spent fuel pools. If either had occurred, the result would
have been much greater releases of radioactive substances and total abandonment of the
NPP by the workers. If a situation had developed in which abandoning the NPP became
unavoidable, all of eastern Japan would have been rendered severely contaminated. An
estimated 50 million people would have needed to evacuate.

Immediately after the accident, large amounts of radioactive materials were re-
leased into the atmosphere. About 90% of them were carried out over the Pacific Ocean
by the seasonal winds, and about 10% were scattered over land. According to TEPCO’s
calculations, the amount of radioactive substances released came to about 900 petabec-
querels (PBq, 10"® becquerels) in terms of conversion to iodine (the INES system: the
international yardstick for evaluating nuclear power incidents), which breaks down to
500 PBq of iodine, and 10 PBq of cesium-137. This is about one sixth as much as the
amount INES estimated was released by the Chernobyl nuclear accident, which came to
5,200 PBq (TEPCO, 2012). Also, the amount of iodine-131 released by the Fukushima
nuclear accident was about 10 times, and the amount of cesium-137 released, about 100
times, the respective amounts released by the Hiroshima atomic bomb. A number of
other organizations in addition to TEPCO published estimations of the amounts of ra-
dioactive substances released into the atmosphere by this accident.

There have also been various estimations of the amounts released into the sea. Re-
garding cesium-137, some people think that the amount that flowed into the sea was one
quarter to one fifth the amount that was released into the atmosphere (Aoyama, 2014,
p-859).

What had a direct impact on the living environment were radioactive substances in
the plumes spread by the wind. Much was deposited in areas that encountered rain fall,
resulting in soil contamination. When people were being evacuated following the acci-
dent, the district of Titate, which is located 30 kilometers to the northwest of the plant,
received highly concentrated fallout, and the people who evacuated in that direction
from near the plant received serious radiation exposure. This problem arose because data
from a monitoring system the government had prepared beforehand, called SPEEDI,
was concealed by the Fukushima prefectural government. In addition, hotspots are dis-
tributed over a wide region, even quite far from the plant, as the result of wind direction
and weather factors at that time. For example, rice straw in Tome, Miyagi Prefecture
had high concentrations of radioactive substances. Farmers in Fukushima Prefecture
who used that straw as cattle feed were forbidden to ship their cattle. Tea was reported-
ly contaminated in Shizuoka Prefecture, and rice in Niigata Prefecture, both hundreds of
kilometers away. Arnold Gundersen spent five days in Tokyo in February 2012, where

he collected five samples from paved environments to investigate contamination of the
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Tokyo living area. He reported that all five samples were found to have such high levels
of radioactive contamination that they exceeded the American standard of 7,000 Bq per
milligram for being declared radioactive waste (Gundersen, 2015, p. 152). This informa-
tion was not reported to the general public, but the contamination covered a large region.

Environmental contamination is not the kind of thing that is resolved quickly.
What is most notable is the flow of contaminated water, which still shows no prospects
for being resolved. For that reason, even more than five years after the accident, Fukushi-
ma’s coastal fishery cannot operate. On the other hand, we sometimes hear reports that
radioactive substances are being dispersed to surrounding areas through the transference
of debris removed to facilitate work at the Fukushima NPP. The main cause of the con-
taminated water, the presence of water flowing into the plant underground, is common
to many NPPs in Japan. The problem of dust scattered from explosions of reactor build-
ings is also shared by NPPs after serious accidents. Below, we provide a timeline of water
contamination problems over the last five years at the Fukushima Daiichi NPP (Kino,
2014; Soramoto, 2014).

In a speech Prime Minister Abe gave in Rio de Janeiro on September 7, 2013,
appealing for Japan’s hosting of the Olympics, he said, “Regarding fears about Fukushi-
ma, we give our assurance. The situation is under control.” These days, however, what is
actually happening is one mistake after another in work dealing with water contamina-
tion. A series of hitches has occurred with the SARRY and ALPS water treatment sys-
tems brought in to deal with the situation, and space is running out for tanks to hold all
the contaminated water until it can be treated.

It has been recognized since right after the accident that an underground wall
would be needed to shut out the water and prevent it from flowing in underground (Ma-
buchi, 2013). TEPCO has delayed such measures, though, for economic reasons. Since
then, about 400 tons of highly concentrated contaminated water has been generated in
cooling the molten reactor core debris, and the area the tanks are in has developed re-
markably high levels of radioactivity due to incidents such as leaks from the tanks. At the
beginning of 2013, the government established a council to discuss what to do about the
contaminated water, and as a result decided to order a joint venture between TEPCO
and Kajima Corp. to construct an “ice wall” (impermeable frozen soil wall) to stretch
around the reactor buildings of Units 1 to 4. They reason they chose this frozen soil
method was that to spend their development budget from METT they had to find an
unproven technology that needed to be developed. In late March 2016, they began trying
to freeze part of the ice wall, but it did not solidify as planned, and they were unable to
shut out the underground water with it (as of June 2016).

Organizational and systemic factors play a big role in these delayed responses.
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TEPCO was in such a bad financial situation that essentially it should have undertaken
bankruptcy procedures. The reality, though, is that the government is sinking funds into
TEPCO through the Nuclear Damage Compensation and Decommissioning Facilita-
tion Corporation, and a “decommissioning promotion company” has been established
within TEPCO and is charged with handling remedial measures for the Fukushima
Daiichi NPP. This company’s stinginess toward the countermeasures it was created to

handle is the biggest factor impeding measures against environmental contamination.
2. What Could Have Happened at the Fukushima Daiichi Nuclear Power Station?

The Many Happenstances and the Major Disaster that Could Have Happened

The Fukushima Nuclear Accident Independent Investigation Commission (NAIIC)
released part of its records of hearings with people involved with the accident on Septem-
ber 11, 2014. Among them, the “Yoshida Testimony” provided by plant manager Masao
Yoshida conveyed the tense situation during the accident. It had become impossible to
inject water into the Unit 2 reactor on the evening of March 14, and he directed workers

to evacuate the plant. The following are his recollections of the situation:

“We had come to a situation where fuel was really exposed, but we could
not lower pressure or pump in water, so really, this is the hardest part for me
to remember. I thought then, though not for the first time, that we were go-
ing to die. I thought we were really going to die. With no water coming in,
the Unit 2 reactor was going to melt. All the fuel was going to really override
pressure in the containment vessel and escape outside. That would have been
a worst-case accident with corresponding amounts of radioactive substances
all spewed outside. That would no longer be a Chernobyl class—maybe not a
“China Syndrome,” but something like that. If that were to happen, we would
have had to stop pumping water into the Unit 1 and Unit 3 reactors... I
thought that the people who were there—I mean, people staying near the
quake-proof control center building—would be the first to have their lives at
risk...I think I [said] that workers at the site should take shelter, except for
minimum staff... That was because I thought the radioactive substances would
all come spewing out and eastern Japan would be finished.” (From a hearing
on August 9, 2011.)

In fact, the pressure inside the Unit 2 reactor decreased on its own in the early

hours of the 15th, and the danger of an explosion passed. It is still unclear why that hap-
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pened, but it is thought that a crack may have formed in the bottom of the containment
vessel, allowing the gases to leak out and reducing the pressure. It is a large container
made of welded steel plates 30 millimeters thick, but a crack formed locally and prevent-
ed the whole thing from exploding.

There were other situations that reached a dangerous stage too. The Unit 4 spent
fuel pool happened to be holding a large amount of nuclear fuel for the duration of a
regular inspection. Perhaps due to the explosion of the Unit 4 reactor building, a parti-
tion between the reactor well above the pressure vessel, which just happened to be full of
water, and the spent fuel pool was displaced. Water flowed from the reactor well into the
pool and kept the fuel rods cool. Moreover, that well was originally scheduled to be
emptied, but construction work the day before resulted in that being delayed so by coin-
cidence, it had been left full.

The building housing the Unit 4 spent fuel pool suffered a hydrogen explosion due
to hydrogen gas flowing in from Unit 3 via vent lines. This weakened the pool’s side walls
and bottom, and there was the risk of losing the water if an aftershock occurred. If that
had happened, it was thought the nuclear fuel in this pool would have melted, producing
so much radiation it would have prevented people from approaching the site, and the
other reactors would all have been seriously damaged from lack of service. Subsequently
people would have been forced to abandon the Fukushima Daini NPP site, as well,
which has four nuclear reactors, so that would have meant that 10 nuclear reactors and
their spent fuel pools would all have been abandoned and seriously damaged. The result
would have been devastation of all of eastern Japan. Experts in America and Europe
feared this case most of all.

The nuclear reactor pressure vessels of Units 1, 2 and 3 were breached when the
nuclear fuel within the containment vessels melted to one extent or another. As the
pressure within each containment vessel rose to about twice the design pressure, they
developed local ruptures that automatically lowered the pressure, thus avoiding explo-
sions that would have destroyed them entirely. That was extremely fortunate. There was
every possibility that the containment vessels could have exploded entirely. In addition
to the above rise in pressure due to the inability to cool the reactors, steam explosions or
hydrogen explosions could have destroyed them.

Two weeks after the accident, on March 25, Shunsuke Kondo, then-chairman of
the Japan Atomic Energy Commission (JAEC) outlined the accident in a PowerPoint
presentation, which is publicly available (Kondo, 2011). It gives a rough estimation at
the one-week point, when the nightmarish dangers of the first week or so after the acci-

dent occurred ended, of how much radioactivity might have been released if a hydrogen
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Nuclear Reactor Spent Fuel Pool
Unit No. of Fuel R d'.I‘otall . No. of Fuel ’.I‘otal. .
Assemblies adioactivity Assemblies Radioactivity
(Bq) (Bq)
Unit 1 400 2.90E+20 392 1.60E+18
Unit 2 548 5.00E+20 615 5.50E+18
Unit 3 548 5.00E+20 566 4.80E+18
Unit 4 *(548) (1.7E+19) 1,535 2.10E+19
Unit 5 548 1.60E+19 994 9.20E+18
Unit 6 764 1.00E+19 940 2.70E+18
Shared Pool — 6,375 1.40E+19

* Rated Value for Unit 4
** Value assuming fuel had been present in the reactor.

egardin; LA + indicates 4.5 X , Ior example
(Regarding “E”: 4.5E+19 indicates 4.5 x 10, f ple)

Table 2.3.1 Numbers of fuel assemblies in the nuclear reactors and spent fuel pools and their total radioactivity

(NAIIC, 2012, p.141).

explosion had occurred in the pressure vessel or containment vessel of the Fukushima
Daiichi Unit 1 reactor, followed by loss of control over the other reactors due to com-
plete evacuation of workers, and loss of ability to cool the reactors and the spent nuclear
fuel pools. His figures showed that if the amount of radioactivity contained in two reac-
tor cores had been released, the region that would needed to have been evacuated due to
soil contamination at levels requiring mandatory evacuation in the case of Chernobyl
(1,480 kBg/m?) would have had a radius of 170 kilometers. The region required to allow
voluntary evacuation (555 kBq/m?) if Chernobyl standards were applied would have had
a radius of 250 km (this assumes that the Fukushima Daini NPP reactors remained un-
der control). Subsequently, it would have required ten years or more for the radiation
levels in this region to subside to 1 mSv/y.

'The maximal possible radioactivity release would have occurred if the pressure ves-
sels and containment vessels had exploded one by one, the cooling water had evaporated
from the spent fuel pools and all of the radioactive substances had been cast out and
scattered in the environment. Table 2.3.1 shows the total amounts of radioactivity con-
tained in the reactors and the spent fuel pools. The total amount released would have been
one order of magnitude higher than Kondo’s figures. It would be no exaggeration to say
that under Kondo’s estimations eastern Japan would have become uninhabitable and in

the worst case, the entire Japanese archipelago would have been rendered unfit to live in.
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The Nuclear Accident and Weather Conditions
(Nakajima, Ohara, Uematsu & Onda, 2014, Ch. 3)

The direction in which radioactive substances from a nuclear accident travel and the
areas where they wind up contaminating the soil depend to a large degree on weather
conditions. The Fukushima nuclear accident demonstrated clearly that contaminants do
not spread in a neat, concentric fashion from the scene of the accident, with severity
depending on distance. In fact, the region to the northwest of the Fukushima NPP suf-
fered particularly severe widespread contamination.

Large releases of radioactive substances from the accident were occurring over pe-
riods ranging from hours to days. Thus, how far, in what direction and what amounts of
the contaminants were transported and into which areas they settled were influenced
greatly by the weather conditions at the time of and subsequent to their release. The di-
rection and speed of the wind and occurrence of rainfall or snowfall were particularly
important factors. The effect of the wind direction and speed itself means that how high
the radioactive substances were blown during the explosions was a factor as well. The
reason is that wind speed and direction differ depending on altitude. In the case of the
Fukushima nuclear accident, it is thought that the radioactive substances were sent no
higher than 1 kilometer above the plant. In the case of the Chernobyl accident, the ex-
plosion was quite powerful and fires raged afterwards, sending radioactivity from within
the reactor up in black smoke. This resulted in radioactive substances reaching higher
altitudes. The winds at the altitude they reach carry them away. Then they fall back to the
ground again together with rain or snow.

'The largest release of radioactive substances from the Fukushima Daiichi NPP oc-
curred from the night of March 14 until the morning of the 16th. It is thought they were
released to a height of up to 30 meters. The radioactive substances remaining at this low
altitude were carried by northerly to northeasterly winds through the morning of the
15th Thus they were blown south along the coast of Fukushima Prefecture into Ibaraki
and Tochigi prefectures. There was no rain or snow at this time, so most of the radioac-
tive substances did not fall to the ground there, but were carried inland to the northern
Kanto Plain, just north of Tokyo. On the afternoon of the 15%, the wind shifted clock-
wise to southeasterly. Most of the radioactive substances then were carried to the north-
west of the NPP toward itate. Rain and snow, falling in Fukushima Prefecture and the
northern Kanto mountains at that time, washed the contaminants to the ground. This
resulted in the creation of hotspots in Iitate, and also deposition of radioactive substanc-
es in the northern Kanto mountains. On the morning of the 16th, strong northwesterly
seasonal winds were blowing, so almost all of the large amounts of radioactive substanc-

es released then were carried out over the Pacific Ocean. In addition, part of the radio-
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active substances that initially stayed at low altitudes were carried by rising air currents
to the stratosphere. From there they are thought to have ridden the westerly jet stream
to North America and beyond there to Europe. It was during March 21 to 23 that north-
easterly winds blew radioactive substances released by the Fukushima Daiichi NPP, car-
rying then into the Kanto Plain, where Tokyo and its neighboring cities are located, and
distributing them widely there. Worse, there was continuous rainfall at this time, result-
ing in hotspots in Kashiwa in Chiba Prefecture and other places nearby.

If the wind on the 15t had been blowing like it was on the 215t, contamination of
the Kanto Plain would have predictably been much more serious. Also, March 2011 was
characterized by a stronger-than-normal cold air mass over Japan. If the synopsis had
been more typical of the average year, it is said that the contamination of the Sendai
Plain north of Fukushima, and the Abukuma Mountains stretching along the coast of
Fukushima Prefecture would have been serious. If the Fukushima accident had occurred
during summer, when southerly seasonal winds prevail, the result would have been se-
vere contamination of inland parts of Fukushima Prefecture and the Sendai Plain. The
areas contaminated and scale of contamination would also have differed in yet other ways
for the rainy season or autumn rains, or if there had been a typhoon.

Preparations underway currently to restart Japan’s NPPs are advancing steadily. If
an accident of the same scale were to occur at one of these NPPs somewhere, we must
estimate the increased severity and wider distribution of radioactive contaminants that
would result from different meteorological conditions, including rainy seasons and ty-
phoons. When that kind of accident occurs, we can no longer say that such kinds of

weather conditions are beyond expectations.
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From the Birth of Neutrino Science to Detection of Neutrino Oscillations

The phenomenon of an atom transforming into the next higher element in the
periodic table while emitting a high-energy electron ray, called a beta ray, has been
known about since the beginning of the 20th century. Observations back then also re-
vealed that the law of energy conservation was apparently not obeyed in these instances.
Physicist Niels Bohr first suspected that the law of energy conservation did not hold in
the realm of the atom. In 1930, however, Wolfgang Pauli proposed a hypothesis that
upheld the law of energy conservation, introducing a “ghost particle” that had not been
detected before. That electrically neutral hypothetical particle was later dubbed “the neu-
trino.” Subsequently, the neutron was discovered, and the atomic nucleus was found to
consist of protons and neutrons. In 1933, Italian physicist Enrico Fermi proposed a
theory that included the neutrino to explain the phenomenon of beta decay as a neutron
transforming into a proton. With Bohr also working on this, Fermi won the Nobel Prize
in 1938. He used the money from the prize to escape Mussolini’s fascist dictatorship and
defect to America. In America, Fermi participated in the Manhattan Project, helped
build the world’s first nuclear reactor in Chicago, and after that, cooperated in the con-
struction of the Hanford nuclear reactor for plutonium production. It was through the
Hanford reactor that the plutonium was produced for the atomic bomb that was dropped
on Nagasaki. An experiment was conducted using the Hanford reactor in 1953 to see if
neutrinos emitted during the fission reaction could be observed, but it failed to detect
any. In 1956, however, neutrinos emitted in the Savannah River reactor were successful-
ly detected. This marked the first experimental observation of the neutrino. Thus man-
kind’s first glimpse of the neutrino occurred at a nuclear reactor in operation.

Incidentally, within stars, various kinds of fusion and decay reactions take place
involving atomic nuclei. In some large stars, though, when the number of atomic nuclei
capable of undergoing fusion falls too low, the star is crushed by its own weight, resulting
in a supernova explosion. When that happens, even greater energy is induced, fusion and
decay occur, and atomic nuclei with as many protons as uranium are generated. Masa-
toshi Koshiba (who won the 2002 Nobel Prize in Physics) constructed a neutrino detec-
tor, the “Kamiokande,” with which he succeeded at observing neutrinos produced by a

supernova explosion in 1987.
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In modern physics, the smallest unit of matter is called an “elementary particle.”
Electrons and neutrinos are elementary particles with small masses. In contrast, protons
and neutrons are not elementary particles, but are themselves composed of multiple par-
ticles, containing three quarks each. A quark is an elementary particle with a heavy mass.
Also, for all elementary particles that make up matter, particles of an equal mass exist
with opposite electrical charges.

In 1973, Makoto Kobayashi and Toshihide Masukawa (who shared the 2008 No-
bel Prize in Physics) proposed the idea that quarks comprised three generations, with
two types of each, making a total of six types (or “flavors”) of quarks (the Kobayashi-Ma-
sukawa Theory). Mixtures of quarks of differing generations form, according to this the-
ory, and this can explain the physical phenomenon called “CP violation.” At that time,
only three flavors of quarks had been discovered, two flavors of first generation quarks
(“up quarks” and “down quarks”) and another flavor (“strange quarks”) comprising the
structures of protons and neutrons. By 1995, however, all six flavors of quarks had been
observed. Corresponding to the three generations of quarks are lightweight elementary
(including electrons) particles (first generation), muons (second generation) and tauons
(third generation). In addition, there are three corresponding generations of neutrinos,
electronic, muonic and tauonic. For a long time, according this Standard Model of par-
ticle physics, neutrinos hypothetically had zero mass.

Incidentally, when cosmic rays strike the atmosphere, electronic neutrinos and mu-
onic neutrinos are generated. From these observations of neutrinos in the atmosphere,
Takaaki Kajita obtained experimental evidence in 1998 that different types of neutrinos
mix and their ratios change over time (oscillating). This provided evidence that each of
the different generations of neutrinos (electronic, muonic and tauonic) exists in a quan-
tum-mechanically superimposed state with three neutrino types with different non-zero
masses (the same three generations, electronic, muonic and tauonic, with a phase shift).
These results earned Kajita the 2015 Nobel Prize in Physics.

As fusion occurs inside the sun, beta decay occurs simultaneously, with protons
transformed into neutrons (beta plus decay, or electron capture), and an electronic neu-
trino is released. Arthur B. McDonald of Canada observed that as these electronic neu-
trinos fly from the sun to the Earth, they transform into other generations of neutrinos.
For this discovery, he shared the 2015 Nobel Prize in Physics with Kajita.

Despite their extremely high penetrating power, neutrinos have barely been ob-
served. They are a sign of beta decay among unstable atomic nuclei in supernova explo-
sions or within the sun, and beta decay of atomic nuclei in the atmosphere when it is
struck by strong cosmic radiation. Neutrinos are signals from enormous releases of ener-

gy in space that do not reach the Earth directly.



Appendices to Part 2 133

Beta Decay and Mesonic Theory from the Perspective of Modern Physics

Currently, we are attempting to use the muons generated in the atmosphere by
cosmic rays as a sort of “fluoroscope” to see the condition of the nuclear fuel inside the
reactors or containment vessels involved in the meltdowns or melt-throughs at the
Fukushima Daiichi NPP. Muons are lightweight, second generation elementary parti-
cles, and like electrons, which are first-generation elementary particles, they are connect-
ed with beta decay. Also, just as neutrinos corresponding to electrons (electronic neutri-
nos) exist, so do those corresponding to muons (muonic neutrinos). Furthermore, muons
have so much penetrating power they can pass through a kilometer of solid rock.

Muons were first observed in cosmic rays in 1937 (secondarily), but initially, they
were thought possibly to be pi mesons that had been predicted to explain nuclear forces
in 1934 by Hideki Yukawa (who won the 1949 Nobel Prize in Physics). In fact, this was
a case of mistaken identity, and pi mesons were observed in 1947. It happened that after
Fermi’s theory on beta decay was published in 1933, some physicists tried using his the-
ory to explain nuclear force, but this effort failed. Yukawa took hints from the beta decay
theory, but showed through the mesonic theory that nuclear force arose from a different
kind of force from that which was causing beta decay. In this theory, protons, which
carry a positive charge, could be bound to each other while taking in neutrons, which
have no charge, through the mediation of certain particles he hypothetically introduced,
called “mesons.” The nuclear force, according to Yukawa, is the force generated by the

acceptance of mesons by protons or neutrons.

It was noted above that muons are generated in the atmosphere by cosmic rays, but
a more precise explanation is as follows. Protons pouring down from space produce pi
mesons (pi plus mesons) in the atmosphere while turning into neutrons. The pi mesons
undergo beta decay, becoming muons (or more accurately, anti-muons) and muonic
neutrinos. Then those muons undergo beta decay, becoming muonic neutrinos (or more
accurately, muonic antineutrinos), simultaneously producing positrons (antielectrons)
and electronic neutrinos. In this way, the muons that were mistaken for pi mesons are
among the particles deeply involved in mediating beta decay. What is termed exposure
to cosmic radiation is actually exposure to radiation produced in the atmosphere, as de-
scribed above, and protons reaching us directly from space.

According to the modern Standard Model of particle physics, protons and neu-
trons are composite particles composed of three quarks each (protons consisting of two
up quarks and a down quark, and neutrons, of one up quark and two down quarks). Also

the meson is not an elementary particle, but a composite one, consisting of two quarks
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The arrows representing actions of the particles in the figures indicate a time direction from
past to future, but for the antiparticles (anti (positive) electrons, antidown quarks, antimuons,
antineutrinos), the arrows indicate the opposite: from future to past. This is because the motion
of antiparticles from the past into the future is equal to the motion of particles from the future
into the past. The circled particles are composites, and the rest are elementary particles.

(or more accurately, a quark and an antiquark, e.g., a pi plus meson is an up quark and
an antidown quark). In contrast, quarks with heavy mass and quarks with light mass,
muons, neutrinos, etc., are elementary particles, incapable of being divided further.
Also, based on the quantum electrodynamical concept of force arising from accep-
tance of particles that form and disappear over a short time (quantum field theory), beta

decay is the force arising from acceptance of a particle called a W boson. By accepting a
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W boson, a quark is transformed into another quark of the same generation (one of the
down quarks that are part of a neutron turns into an up quark that is part of a proton),
thus turning a neutron into a proton; a meson composed of a quark and an antiquark
forms and disappears; a neutrino, which is a lightweight elementary particle, turns into
an electron or muon of the same generation; and a pair of particles consisting of one
particle and one antiparticle forms and disappears. For example, through the W boson
that is released when a neutron becomes a proton, an electronic and antielectronic neu-
trino form as a pair and disappear (see Fig. a). Also, pi plus mesons formed by protonic
cosmic rays (composed of an up quark and an antidown quark) in the atmosphere disap-
pear, and through the W boson, an antimuon and antimuonic neutrino form as a pair.
Furthermore, through the W boson released as this antimuon turns into an antimuonic
neutrino, a positron (antielectron) and electronic neutrino form as a pair (see Fig. b).
This is the essence of beta decay. Note that as a particle that mediates force, the W boson
was originally thought to have no mass, but in fact it has mass. When this originally
massless particle takes in a Higgs boson and acquires mass, a Higgs particle is released.
Yoichiro Nambu (who won the 2008 Nobel Prize in Physics) contributed greatly to the
idea of “spontaneous breaking of symmetry” that explains this system.

Regarding the forces that produce beta decay, a source of radiation from the prod-
ucts of nuclear fission, the nuclear force used in atomic bombs and NPPs is not one of
the fundamental forces in physics. The force that builds neutrons and protons by binding
three quarks together is a fundamental force (or interaction). This is a different force
from the fundamental force that causes beta decay, a fundamental force that is far stron-
ger. The nuclear force that builds atomic nuclei by binding together neutrons and pro-
tons, by contrast, arises from a leakage of the fundamental force binding the three quarks

together (by mutually receiving mesons), so it is a secondary force, so to speak.

Nuclear Reactors Not Using Uranium or Plutonium Fuel—Thorium or Fusion Reactors

In response to an appeal from the U.S. Department of Energy in 2001, the Gener-
ation IV International Forum (GIF) on the fourth generation of nuclear energy systems
was inaugurated. Thirteen countries currently participate, including Japan. They are con-
ducting research on various new types of nuclear reactors. The nuclear reactors to be
developed that would be permissible for use in the future must not be prone to severe
accidents and must not generate long-lived nuclear waste products. Sad to say, not one
such reactor is foreseen (Citizens’ Commission on Nuclear Energy, 2014). Apart from
these, there are fusion reactors, whose realization as nuclear reactors is a far away. Here

we provide a simple explanation of two types of nuclear reactors we often hear about.
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Unlike light water reactors that produce fission in enriched uranium, thorium mol-
ten salt reactors use thorium-232, a radioactive isomer of thorium (atomic number 90),
which is bombarded with neutrons, causing two beta decays, transforming it into urani-
um-233, which is used as the nuclear fuel in this reactor. Research on NPPs using tho-
rium, however, is barely advancing at all. At this time, only Norway and China have
declared R&D policies in favor of it. Thorium reactor proponents point out advantages
such as using liquid fuel, eliminating the risk of a meltdown, higher safety than at urani-
um reactors that use solid fuel rods, more efficient electric power generation, reduced
volume of radioactive wastes, and little plutonium generated, making it difficult for di-
version to nuclear weapons. Just like conventional nuclear reactors, however, they would
still utilize nuclear fission, and though producing a smaller volume of wastes than urani-
um reactors, the volumes of high-level radioactive wastes they produce that pose dispos-
al problems would still be massive. Also, what level of safety they can guarantee remains
completely unknown. At the present stage, they amount to nothing more than a dream
technology for nuclear engineers.

Fusion reactors attempt to use the energy released when deuterium and tritium,
both heavy hydrogen isotopes, are fused, creating helium and a neutron. Controlling
fusion by man-made means is technically next to impossible. To initiate nuclear fusion,
the deuterium and tritium must be heated into a plasma with a temperature of about 100
million degrees. No materials exist for nuclear reactors to start with that could withstand
such high temperatures. Use of a powerful magnetic field to enclose the plasma is being
considered, but it appears the road to its technical realization is extremely long.

Assuming nuclear fusion reactors were realized, they would not produce the radio-
active isotopes of iodine, cesium, strontium and other fission products that conventional
nuclear reactors do. They would, however, produce large amounts of tritium, a radioac-
tive isotope of hydrogen, instead. Tritium has the same chemical properties as regular
hydrogen, so if it escaped into the environment, it would form water and other com-
pounds by combining with oxygen and other diverse elements in the environment, and
would be impossible to clean up. The neutron rays emitted during fusion are also ex-
tremely powerful and abundant. They would render the entire structure radioactive in a
short time. It is thus thought that frequent replacement of the principal equipment
would be necessary. Several hundreds of kilowatts would be needed to run a fusion reac-
tor, so they would never be commercially viable. Gigantic sums of money will be needed
just to build a test reactor, so R&D is proceeding on the basis of international coopera-
tion, with the International Thermonuclear Experimental Reactor (ITER) to be built in
France. Yet the first trial runs with it, scheduled for 2019, are expected to be greatly
delayed.
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Depleted Uranium Ammunition

When uranium is enriched to concentrate uranium-235 for atomic bombs and nu-
clear fuel for NPPs, massive quantities of depleted uranium are generated. Depleted
uranium contains large amounts of uranium-238, which emits alpha rays. Originally, it
was considered radioactive waste. Uranium, however, has high specific gravity and is very
heavy and hard, so when it is used to manufacture shells, the results have extremely high
penetrating power. This is depleted uranium ammunition. When these shells hit their
target, high-temperature uranium is atomized into nanoscale particles. From there it is
carried and scattered by the wind. When fine particles of uranium, a radioactive heavy
metal, enter the body, they bring the risk of health problems. Depleted uranium ammu-
nition was used in large quantities in the 1991 Gulf War. It was subsequently also used
in 1995 when NATO (North Atlantic Treaty Organization) intervened in the Kosovo
War. It is a known fact that the U.S. military keeps depleted uranium ammunition at
Kadena Air Base in Okinawa, which has led to suspicions that it was used in the Iraq
War in 2004. Health problems have arisen among residents living near where depleted
uranium shells fell and military personnel deployed there. Cases of depleted uranium
being detected in their bodies have also been reported. Scientists and NGOs assert a
causal relationship between depleted uranium and health problems, but governments
and almost all public institutions deny any connection between fine uranium particles in
the body and these health problems.
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Part 3
Christianity and the Abolition of

Nuclear Power

In this third part, we will consider from the point of view of Christianity and mod-
ern thought the increasingly obvious ethical problems that arise from the use of nuclear
energy.

Our considerations will focus upon whether a lifestyle that depends upon nuclear
energy is compatible with responsibly building a civilization that does not damage the
global ecosystem beyond repair. Christians believe that people can live happily and at
peace through forming harmonious relationships with their own selves, with others and
larger communities, with the earth as environment and with God. However, the use of
nuclear power destabilizes and destroys all these relationships.

Modern thinkers have sounded an alarm about the destructive influence of exploit-
ing nuclear energy. In line with that thinking, Pope Francis in his encyclical letter Lau-
dato 87’ insists upon a unification of humanity’s “responsibility to God,” “responsibility to
society” and “responsibility to the created world.”

Abandoning a lifestyle that considers it a sign of a rich cultural life to use huge
amounts of energy for mass production and mass consumption while causing great waste
and pollution, and focusing instead on human spiritual resources, other living things and
future generations while choosing methods of energy production and its use that do not
damage the sustainability of either society or the natural environment constitute the
modern form of “spiritual poverty.” Moreover, taking steps to build a society aimed at
“human recovery” in order to overcome nuclear power plant disasters restores humanity

as “the image of God.”
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Chapter 1
Ethics of the Use of Nuclear Energy

In this chapter, we will consider nuclear technology and nuclear power from the
point of view of Christian social and environmental ethics. The technology that has such
a big influence on modern society is based upon the West’s technological revolution that
was born of the scientific revolution and the industrial revolution that flowed from it. We
can also say that the roots of today’s environmental problems are also found there. It is
also true that the deepest roots of Western culture are in Christianity. And so, it has been
said that the origins of our present environmental crisis are to be found in Christian and
Biblical thought.

First we will consider our environmental problems based upon the Biblical and
Catholic views of the relationship between humanity and God’s creation. According to
the Bible, God created all things to be good and beautiful. However, at the same time, the
Bible shows a strong conviction that human pride has given rise to sin that spreads dis-
ruption throughout the world. Therefore, reconciliation between humanity and God and
one between humanity and other creatures are a major Biblical theme. Based upon that,
the Catholic tradition has used the concepts of the common good and justice to think
about a harmonious human society and well-ordered relations with nature. Even so, there
has as yet been little reference in Church teaching to the problem of nuclear energy.

On the other hand, present-day thinkers warn that nuclear energy differs greatly
from the environment and life. It leads to strong controls within society that limit free-
dom. Those thinkers advocate a new concept of “ethical responsibility to future genera-
tions” and “environmental justice.” We will survey the ethical implications of modern
environmental ethics and the use of nuclear energy.

In May 2015, Pope Francis issued his encyclical Laudato Si’ concerning environ-
mental problems. In his encyclical, the pope refers only slightly to the use of nuclear
energy, and he says nothing about problems related to nuclear power. However, the en-
cyclical contains many hints for considering the use of nuclear energy. We will review
encyclical letters on social ethics and environmental ethics by previous popes, using Lau-
dato §i’as a foundation for a synthesis of them in considering nuclear energy and nuclear

power.
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1. The Biblical basis for environmental ethics

Creation and humanity

The starting point for Christian reflection upon environmental ethics is the Biblical
understanding of humanity’s status and role in relation to God and creatures as they are
presented in the Book of Genesis (Chapters 1-3, and on through Chapter 11).

In the creation accounts that form the beginning of Genesis (1:1-2:4a), the seven
days of God’s creating are presented as a process in which chaos and darkness are pre-
pared for life. All creation is a free gift from God. God looked upon all that he created
and declared it “good” (Gen. 1-4, 10, 12, 18, 21, 25) and “very good” (Gen. 1:31). God
moved the world from chaos to cosmos, to a thing with meaning and value. The Bible
repeatedly speaks of the beauty and goodness of God’s creation and praises God for
it.The Psalms especially and in many ways sing the people’s praise of God’s creation.
“Let them praise the name of the Lord, for he commanded and they were created. He
established them forever and ever; he fixed their bounds, which cannot be passed. Praise
the Lord from the earth, you sea monsters and all deeps, fire and hail, snow and frost,
stormy wind fulfilling his command!” (Psalm 148:5-8).

In creating, God blesses “living things” (cf. Gen. 1:20, 21, 24, 28, 30). The earthly
world has been made as a “home for life” in which various creatures live by the “power of
life,” the spirit of God. Having a close relationship with nature blessed by God, human-
ity finds healing, peace and rest (cf. Wisdom 13:3-5; Sirach 39:16, 33; 43:1, 9).

Incidentally, the Creation Narrative in Genesis was written in the midst of the di-
sastrous “Babylonian Captivity” when the southern Kingdom of Judah was destroyed by
Babylonia and its leading citizens were taken into exile. The Bible tells the creation story
to bring hope for life to people who live in fear and despair, showing them that God
creates a “home for life” in a world of death, darkness and confusion.

In creation, humanity is given the role of “image of God,” “likeness of God.” “Then
God said, ‘Let us make humankind in our image, according to our likeness; and let them
have dominion over the fish of the sea, and over the birds of the air, and over the cattle,
and over all the wild animals of the earth, and over every creeping thing that creeps upon
the earth. So God created humankind in his image, in the image of God he created
them; male and female he created them. God blessed them, and God said to them, ‘Be
fruitful and multiply, and fill the earth and subdue it; and have dominion over the fish of
the sea and over the birds of the air and over every living thing that moves upon the

earth” (Gen. 1:26-28). Humanity, made in the image and likeness of God, lives in com-

¢! Cf. John Paul II, 1990 World Day of Peace Message, 14.
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munion with other people based upon the relationship of male and female, and through
being entrusted with the care of creation has strong bonds with other living creatures.®
Thus, the Creation Narrative stresses that humanity exists in relationship with God the
Creator, with other people, with other living beings and with the earth. These relation-
ships are the indispensable condition for humanity to find the meaning of its existence
and to live well.®® Care to protect and nurture living creatures with respect and love is a
duty entrusted to humanity by God. “The Lord God took the man and put him in the
Garden of Eden to till it and keep it” (Gen. 2:15). In the history of salvation, humanity
participates in God’s creative work through its own labor and activity.

With the birth of modern science, humanity began to think that through knowl-
edge acquired by experiment and observation we could govern nature. Thus, the words
“have dominion” in the Bible were understood to mean that humanity was allowed to
exercise exploitative rule over nature. This has given rise to the misunderstanding that
the Bible and Christianity have caused our environmental problems.

However, if we pay attention to the wording in Genesis, we see that the words
preceding “have dominion” are not “ordered them,” but “blessed them and said.” Biblical
scholars interpret this order to exercise dominion as an invitation to make real the bless-
ing of God, the order that God desires. Moreover, the Church’s teaching authorities
have emphasized that the dominion exercised by human beings as the image of God is
to care for living beings, a duty for humans to fulfill a role of service.** The purpose of
creation is, through cooperation with God by humanity, the image of God, to make the
world a “home for life.”

Therefore, through the expression “have dominion,” humanity realizes that we have
been blessed by God with a place to live on the earth and receive what we need to main-
tain life. Humanity is not allowed unrestricted rule, exploiting and making self-centered
changes to other living things and the natural environment. The modern rationalism that
says that nature is “an empty space given by God to be ruled over by humankind” has no
connection with the original Biblical thought.

Humanity must obey the conditions that God sets, and in doing so fulfill its role as
ruler over other creatures. “And the Lord God commanded the man, ‘You may freely eat
of every tree in the garden; but of the tree of the knowledge of good and evil you shall
not eat, for in the day that you eat of it you shall die” (Gen. 2:16-17). God promises that

62 Cf. Pontifical Council for Justice and Peace, Compendium of the Social Doctrine of the Church,
451; John Paul II, encyclical So//icitudo Rei Socialis (On Social Concern), 29; Pope John Paul II,
encyclical Evangelium Vitae (The Gospel of Life), 42.

6 Cf. Francis, encyclical Laudato Si’: On Care for Our Common Home, 66.

64 John Paul II, General Audience, January 17,2001, 3.
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humanity will become the image of God, but at the same time shows the limits of human
rule over nature (cf. Wisdom 2:23). “O God of my ancestors and Lord of mercy ... by
your wisdom [you have] formed humankind to have dominion over the creatures you
have made, and rule the world in holiness and righteousness” (Wisdom 9:1, 2-3).

Humanity (adam) is merely dust of the earth (adamah) (Gen. 2:7), and humanity’s
status in nature is defined by God who said, “The land is mine; with me you are but aliens
and tenants” (Lev. 25:23). Therefore, the use of nature by humanity is regulated to pro-
vide a fair distribution of the blessings of the earth (cf. Lev. 19:9-10, 25:8-17), to give
rest to the land and animals (cf. Lev. 25:1-8) and to show that the blessings of the earth
come from God (cf. Deut. 26:1-11).

In this, the command to cultivate and care for the earth is shown to have an ethical
orientation. God’s creation existed before humanity, and bears evidence of the Creator
(cf. Rom. 1:20). Human oversight of creation means protecting the life and dignity of all

creatures under the rule of God.

Sin as the rupture of relationship

If the commandment “have dominion” is God’s blessing and word of invitation,
God’s first word of warning is, “but of the tree of the knowledge of good and evil you
shall not eat” (Gen. 2:17). Humanity may not decide for itself what is good or evil.

If humanity forgets this warning and tries to act like the Creator, nature will turn
against it and human dominion over nature will turn into terrible suffering (cf. Gen. 3:17-
19). It will be a case of humanity marring its own image of God.* This first sin brings
about alienation within people and with others, resulting in fratricide, the Deluge and the
confusion of languages at the Tower of Babel (cf. Gen.4-11). The whole of creation has
been subjected to futility and, groaning, waits to be set free (cf. Hosea 4:3; Rom. 8:20-21).
This sin is called “original sin,” and has weighed upon successive generations. The arms
race, regional disputes, chauvinism, injustice in nations, disrespect toward nature and the
unlimited exploitation of natural resources can all be linked to this sin.® Creation, which
is originally a story of blessing, is always threatened by the power of death.

The root of such evil is human pride, that is, unfaithfulness to the Creator’s inten-
tion. It is a form of idolatry. Basically, it is surrender to the temptation, “when you eat of
it [the forbidden fruit] your eyes will be opened, and you will be like God” (Gen. 3:5). It

transgresses God’s rule and denies the transcendence of God.*

¢ Cf. John Paul II, encyclical Sol/icitudo Rei Socialis (On Social Concern), 30.
¢ John Paul II, 1990 World Day of Peace Message, cf. Introduction, 2, 3, 5.
®7 Pontifical Council for Justice and Peace, Compendium of the Social Doctrine of the Church, 464;
ohn Paul II, encyclical Centesimus Annus (On the 100th Anniversary of Rerum Novarum), 38;
Y y
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Vatican II (1962-65), an ecumenical council at which the Catholic Church took a
new look at itself and spoke of its view of the future, said, “For without the Creator the
creature would disappear. ... But when God is forgotten, however, the creature itself
grows unintelligible.”® In other words, if humanity fails to see God it does not under-
stand itself as the image of God with a transcendent character and will fail in its respon-
sibility to care for creation with compassion and with reverence for its divine source. And
so, the bonds that unite God and the world are broken, as are human life and dignity.
The heart of the tragedy experienced by people today lies in the fundamental discrepancy

that arises between a “culture of life” and a “culture of death.”

Reconciliation between God, humanity and creation

But the Bible also speaks of “a new creation” in which the harmony between hu-
manity and creation that has been wounded by sin will be restored. “I am about to create
new heavens and a new earth” (Isaiah 65:17; cf. 32:15-18).

According to the New Testament, these “new heavens and new earth” are brought
about through salvation by Jesus Christ. Jesus lives in complete acceptance of God’s
loving care for humanity, plants and animals. The Gospel of the Kingdom of God (the
Reign of God) of which Jesus spoke reaches out in love through humanity to all crea-
tures. In Jesus’ work of forgiving and healing God embraces humanity, and humanity is
freed from the reign of sin and the sickness of death. Thus the wounds of humanity’s torn
relationships within individuals, with others and with the world are healed and restored.
'This is the fulfillment of God’s creation and salvation: “So if anyone is in Christ, there is
a new creation: everything old has passed away; see, everything has become new!” (2 Cor.
5:17). We are told, “For in him all the fullness of God was pleased to dwell, and through
him God was pleased to reconcile to himself all things, whether on earth or in heaven,
by making peace through the blood of his cross” (Col. 1:19-20). The cross and resurrec-
tion of the Son of God, then, bring the place “where righteousness is at home” in the
world (2 Pet. 3:13; cf. Isa. 66:22, Rev. 21:1) and the relations among God and humanity
and all creatures reach fulfillment.® By caring for God’s “home of life” humanity fulfills

its vocation to be the “image of God.”

encyclical Evangelium Vitae (The Gospel of Life), cf. 21, 22.

%8 Vatican II, Gaudium et Spes, 36.

¢ Cf. Pontifical Council for Justice and Peace, Compendium of the Social Doctrine of the Church,
453, 454; John Paul II, 1990 World Day of Peace Message, 4; encyclical Sollicitudo Rei Socialis (On

Social Concern), 31.
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2. Humanity and creation in the Christian tradition

Living as an image of God

In the Biblical tradition, humanity experiences awe when standing before the pow-
er of nature over which we have no control. In that context, while developing culture and
technology, humanity discovers a living ecological community with God’s creation. Hu-
manity, created from the dust of the earth, develops culture while responsibly cultivating
and protecting the earth.

This image of humanity was further developed in the religious and cultural tradi-
tions of Christianity in the late Classical Period and the Middle Ages.

For example, from the sixth century on, the Benedictine monastic tradition found-
ed by St. Benedict of Nursia (c.480-547) developed the wilderness of Western Europe in
the spirit of Ora et Labora (pray and work). The focus of monastic life was the Mass and
Divine Office, but that led to an attitude of gratitude and respect toward labor in the
fields, manual labor and caring for livestock. This life marked by beautiful liturgies and
loving care for the earth takes on the character of a sacrament, a visible sign of God’s
blessings. To the monk, then, to mistreat God’s gift of the earth is a form of blasphemy.
The relationship with God, the earth and all creatures practiced in Benedictine monas-
teries has been an expression in history of the ideal of Eden.

In the Middle Ages, the Franciscan followers of St. Francis of Assisi (1182-1226)
praised all creatures as “brothers.” Above all, they esteemed “poverty” that does not be-
come a burden to this world and results in a life marked by peace. For Francis and his
followers, nature is not measured by its usefulness, but should be received with joy,
gratitude and praise as a gift because it is a mirror showing the presence of God. As such,
the creation is the source of life, healing, reconciliation and creativity.

'The medieval mystic Hildegard of Bingen (1098-1179) who left us her experiences
in her writings and art was considered a prophetess. She was an expert in herbal medicine
and botany, and a composer of liturgical music as well. At the core of her varied talents
are life and healing, and with them a deep love and care for the green earth. Hildegard

taught her unique sense that nature and humanity share a richly intimate relationship.

The theology of divinization (theosis)

This “image of God” based on the Bible is illuminated by a theology based on the
relationship between grace and nature in the created world.

The Church Fathers in the early stages of Christianity, including Irenaeus (c.130-
202) and Athanasius (298-373), thought that humanity was “divinized” through the

mystery of Jesus Christ’s incarnation, that the whole cosmos is sanctified in God’s 0i-
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konomia (saving activity).”’ Divinized humanity is given a role of priestly mediation
through which all of creation is drawn into communion with God and becomes the locus
of sanctification.

The Church Fathers and the Eastern Churches even today are characterized by the
fundamental thought, “Christ was made human that we might be made God.”* Rather
than concentrating upon the rupture between God and humanity that resulted from
original sin, their starting point is the creation of humanity as the image of God and the
perfection of that image in the incarnation of Christ. It is a positive viewpoint stressing
that humanity shares the essence of God (cf. 2 Pet. 1:4) and singing the praises of God
who so fully affirms humanity.

In this understanding, the oikonomia that is the history of God’s cosmic salvific
work began with the Father’s creating. The incarnation of the Son showed its objective.
And, moved by the Holy Spirit all creation engages in the Trinitarian “divine liturgy.”
Salvation history and the history of the Church that is part of it are a process of education
for humanity to restore and perfect the image of God, that is, #beosis (divinization). In
this vision, through the working of the Holy Spirit, humanity regains the image of God,
and through this sanctification the universe is also sanctified and raised to God. Thus,
humanity and the rest of creation deepen their connection with each other through being
united with God. In that case, there is no way that humanity might rule over nature in

an exploitative way.

A synthesis of nature and grace

In the Middle Ages, Thomas Aquinas (1225-1274) synthesized the theology of the
Catholic Church. He made use of the philosophy of Aristotle that viewed nature scien-
tifically, as well as the #heosis tradition of Eastern theology that taught that humanity is
capable of becoming divine. Aquinas tried to look upon the world, humanity and history
from the viewpoint of God, in other words, viewing everything in relationship with God.
His statement, “Grace does not destroy nature, but perfects it,” summarizes Aquinas’s
view.” Created nature will be raised by grace to a new nature, in other words, a super
nature bearing new power. Creation has a supernatural destiny, communion with God.

Humanity, the spirit-endowed creature, has the vocation of being the agent of that des-

7 This is the core theological concept of the Eastern Church Fathers. It means, “the history of
God’s saving activity in the cosmos.” The word comes from the Greek oikos (house) and nomos (system,
law). Thus, it literally means “household management.” It is the root of the words “economics” and
“ecology.”

L Cf. Athanasius, On the Incarnation, 54.

72 Cf. Summa Theologica, Part 1, Question 1, Article 8.
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tiny. When humanity participates in the life of God, nature also achieves its destiny.

Grace helps humanity to realize the love of God. That love attracts them, fills them,
develops their love for God and enables the friends of God to grow in likeness to God.
For Aquinas, that is zheosis. And when humanity as friend of God grows to resemble
God in love, goodness and elegance, then humanity’s relationship with nature becomes
one of service as image of God for the earth, as is written in Genesis.

For Aquinas, the activity of all natural things is, at the deepest level, the work of
God. God continuously bestows existence upon creation and remains present to it. As
humanity develops its biological, social, psychological and spiritual dimensions, it be-
comes free to engage the world around it and share in God’s creative work. Aquinas’s
thought gives no support to an idea that humanity can separate itself from nature and
exercise control as it wishes over nature. Rather, when all of nature, including humanity,
is revered as God’s creation, then God’s plan for creation, harmony based upon the com-
mon good and justice, is realized. Each person must transcend his or her private good for
the sake of the common good, living by the maxim that one must respect others. This
means mutually recognizing and protecting the fundamental freedom of each person as
the image of God. Therefore, Aquinas says, in the first place, justice urges people to seek
the common good and to act accordingly. This is juridical justice (iustitia legalis). Sec-
ond, the common good must be shared with each member of society according to their
condition. This is distributive justice (iustitia distributiva). The third form, commutative
justice (iustitia commutativa), aims at the construction of a peaceful and harmonious
society in which all people can live together by correcting imbalances in the distribution
of societal goods. This point of view also has implications for the ethics of modern envi-

ronmental problems.

Loss of the medieval synthesis

In the second half of the Middle Ages, the relationship between nature and grace
lost the Thomistic balance. Franciscan theologians like Duns Scotus (¢.1266-1308) and
William of Occam (c.1285-1347) emphasized the absoluteness of God’s love and a reli-
gious commitment to complete dependence upon the will of almighty God. This differed
from Aquinas’s view that grace works in humanity to make it a new creation, changing
instead to the idea of “encounter” and “relationship” based upon the “will” of persons.
This position, called “nominalism,” introduced a rupture between the natural and the
supernatural. In time, this brought about a dualism between God and humanity, faith
and reason, religion and science, flesh and spirit. In the anthropocentrism of the Renais-
sance and the modern Enlightenment, religion came to be considered a kind of emotion-

al phenomenon separated from natural order. God and nature were thought to be unre-
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lated, and thus humanity can take ownership of and rule over nature.

With the birth of modern science, the view of the relationship between humanity
and nature, the concept of nature, the shape of society and ethics have all changed great-
ly. The concept of humanity as the “image of God” serving and governing the created
world has been forgotten. Instead, humanity is considered to exist separately from na-
ture. Using the power of technology, humanity goes beyond any limits, seeking absolute
power. With that comes the loss of any concept of the common good among individuals,

in society, and with nature.

The birth of modern science and the forgetting of the common good

With the birth of modern science in the 16t century, the medieval Scholastic phi-
losophy represented by Thomas Aquinas was rejected. Francis Bacon (1561-1626) con-
sidered knowledge acquired through experiment to be the only true knowledge, knowl-
edge that would enable humanity to govern nature. It was Bacon who coined the famous
phrase, “Knowledge is power.” René Descartes (1596-1650) also rejected Scholasticism,
declaring that the clear and distinct contents of mathematical concepts are a better mod-
el of natural reality as created by God. The next step was to consider all of nature apart
from the human spirit as a mathematically structured mechanism.

Thinkers like Galileo Galilei (1564-1642) and Isaac Newton (1642-1727) gave
birth to modern science based upon the emphasis on empirical research of those like
Bacon and the Cartesian view that natural reality is structured mathematically.

Thomas Hobbes (1588-1679) understood society mechanistically, just as Descartes
understood nature mechanistically. For Hobbes, the basis of society is the fact that hu-
manity in its natural state consists of “war of all against all.” For Hobbes, political com-
munity is based upon a “social contract” among competing individuals, and justice con-
sists in observing this contract.

For Immanuel Kant (1724-1804), pure reason (theoretical reason) can only involve
phenomena presented to sensibility (sensation). Natural science develops from the appli-
cation of intellect to phenomena. On the other hand, the only way to distinguish be-
tween the free subject and phenomena is through practical reason. Thus, Kant laid the
theoretical foundation of modern science. From this period on, natural philosophy and
ethics or metaphysics, reason and faith, natural science and religion followed separate
paths.

With the progress of such modern scientific thought, the Biblical view that human-
ity exists in relation to the rest of creation, participating with it in developing the com-
mon good in accord with the intention of God, gradually faded. The Catholic worldview
of humanity as the “image of God” disappeared.
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3. Humanity and nuclear energy

Human-introduced nuclear fission

The modern Scientific Revolution of the 16th and 17th centuries triggered the In-
dustrial Revolution of the mid-18t and 19th centuries in Europe. The steam engine was
developed, and subsequently the generator. Physicists took the view that there was
something common to heat, electricity and mechanical work, something they called “en-
ergy.” Humanity had used the energy found in nature, by burning wood and utilizing the
flow of streams, but with the invention of the steam engine and the generator more en-
ergy sources had to be acquired. People began to use coal and oil—the fruits of eons of
interaction between soil, water, air and living things —as new sources of energy for
motive power and the generation of electricity. These fossil fuels are consumed at a rate
that vastly exceeds that at which they were produced. Today, the impact of this human
activity on the earth has become enormous, and nature’s delicate balance between earth,
water, the atmosphere and living things is collapsing. In the 20t century, humanity
learned to use the tremendous energy hidden in the nucleus of the atom, first for weap-
ons and later for power generation.

Nuclear energy and the energy that gives rise to beta decay are the forms of energy
that generated the cosmos. Outside the earth’s environment, as nuclei are newly formed
or change, powerful energy is emitted, including light and various other forms of radia-
tion. In that situation, the nuclei are unstable and pervasive strong radiation makes life
impossible. In the earth’s environment, however, atomic nuclei are stable. As the planet’s
atmosphere and magnetic fields formed, most cosmic radiation was blocked from the
earth’s surface. Meanwhile, radioactive nuclides on the earth’s surface weakened and
radioactivity from subterranean rock was also attenuated as it rose to the surface. Thus,
life could flourish and evolution could produce a multitude of life forms.

However, in the 20t century humanity introduced into the earthly milieu radioac-
tive materials that are hardly to be found in natural state of that environment such as
radioactive cesium and plutonium with its half-life of 24,000 years, bringing into danger
the natural environment of the earth and life processes. Hannah Arendt (1906-1975),
political theorist of the contemporary era, called this crisis situation in which humanity
has been alienated from the natural environment of the earth “earth alienation” (Arendt,
The Human Condition, 1958, Chapter 6).

The use of nuclear energy and the crisis of humanity
Where did the contemporary technological thinking that lead to the use of nuclear

energy go wrong? The relationship between human beings and nature cannot be consid-
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ered apart from the problem of relations among people nor, even more, from social sys-
tems. Unless they build mutual relationships that are free of discrimination and oppres-
sion, human beings will surely continue to be destructive of nature. By the same token,
unless human beings build a relationship with nature that does not harm it, society will
never be free of discrimination and oppression.

The methods that were used for the introduction of nuclear power were not based
upon rational choices. Because of the massive quantity of nuclear energy involved, nucle-
ar reactors cannot be built through a learning process based on trial and error. Further,
although the development of safer reactors was a possibility, electric power companies
built plants that used uranium as fuel. That was because the hugely expensive necessary
infrastructure such as uranium enrichment facilities were already available for use thanks
to the military establishments in nuclear-armed nations. In other words, what lay at the
origins of nuclear power was not a rational cost-benefit analysis, but the interests of state
supported by military power. In addition, open discussion of the risks of nuclear power
generation was suppressed. (Radkau, Nature and Power, appendix to the Japanese trans-
lation, 2012, pp. 464-6). From the process and methods by which it was introduced, it is
understandable that nuclear power carries with it the risk of the suppression of human
freedom.

The use of nuclear power has the potential to strengthen social control by those
with power in society. Contemporary thinker Robert Jungk (1913-1994) emphasized
that the dream that the misuse of nuclear energy can be avoided and domestic safety in
its use can be perfectly protected is an illusion, and that its use will lead to the loss of
freedom and human nature, humanity’s greatest treasures. Jungk, who, like Arendt, was
a Jewish intellectual, was sensitive to the danger that a society can turn totalitarian. He
warned that nations that promote nuclear power industry can turn into “nuclear em-
pires”, turning the whole nation into a sort of concentration camp. (Robert Jungk, Der
Atom-Staat — Vom Fortschritt in die Unmenschlichkeit, 1977 Vorwort p.XII ).

The Japanese scientist and critic of the nuclear power industry Jinzaburo Takagi
(1938-2000) used the term “society under nuclear based control” for this kind of con-
trolled society (Takagi, 1983, p. 215). Nuclear energy is many orders of magnitude
greater than any of the other sources of energy that sustain daily life and life functions.
That enormity increases the risk of creating society under nuclear based control. Nuclear
energy comes to dominate all life and the human spirit, and people who try to use it yield
to a distorted temptation to exploit this dominance. Humanity has aimed at acquiring
the capacity to freely manipulate nuclear power, but we must be attentive to the fact that
such control can only be acquired through strengthening control over people. (Takagi,
1983, p. 215).
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A nuclear based social control has a big influence on not only social relations, but
also affects human psychology, leading to a lack of concern for life and a high valuation
of power. Since it has the potential to destroy all of humanity and even all of life, under
the nuclear strategy that dominates the world today, the lives of individual human being
and every other living thing on the earth has come to be something of little importance.
Thus, in the carrying out of atomic weapons tests, harm to soldiers and civilians were
considered an unavoidable price.

Even in the case of the so-called “peaceful use” of nuclear power, the situation is
similar. Workers in the nuclear industry and others who are exposed to radiation from
nuclear accidents are not treated as concrete and individual lives, but merely as statistics
of mortality rates and occurrence probabilities (Takagi, 1996, p. 85). Such lack of con-
cern for lives has linked itself with an economic system that emphasizes utility above all
in all fields of production and living, and has strengthened the faith that is placed in size,
power and material prosperity. As a result, the desire for material consumption continu-
ously becomes ever more inflated, and the true meaning of human freedom has been lost
from sight. In such circumstances is a spiritual life even possible?

Developing an ethics for the abolition of nuclear power generation is, therefore,
closely related to the issue of regaining the original freedom that has been usurped by
nuclear based social control. So, the movement to abolish nuclear energy is not simply
aimed at appealing to those countries and industries that promote nuclear power to pro-
tect both health and the environment; it is also aimed at restoring freedom. In other
words, it must be understood that it is a movement that aims to protect and preserve
human relationships based not on mistrust but on trust and solidarity (Jungk, 1997, p.3,
in the preface to the Japanese edition,). This will entail placing limits upon the continu-
ously inflating desires of individuals and society.

Within the natural environment of the earth where life forms can survive, the nu-
clei of atoms are fundamentally stable. However, human use of nuclear energy has pro-
duced unstable atomic nuclei, and this has meant the introduction into the earth’s system
of alevel of energy characteristic of the extraterrestrial cosmos that is too strong for living
beings. We must not forget that the system that allows life on earth is grounded on a very
subtle balance that is far from common in the cosmos. If we turn a blind eye to these facts
and, in seeking control over nature and people, destabilize atomic nuclei, this will be-

come a real crisis.
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4. Contemporary environmental ethics

Ethical thought on environment

As mentioned above, the traditional Western understanding of nature has changed
greatly since the scientific revolution that began in the 16t century. Nature has been
isolated from any relationship with God and a mechanistic view of nature dominates.
Following that, with the industrial revolution, the human ability to technologically ma-
nipulate nature expanded vastly. However, since the middle of the 20th century, many
people, alarmed about the future of humanity because of the development of weapons of
unprecedented destructive power and the prominence of environmental destruction,
have begun to feel uneasy. This unease has led to the birth of environmental ethics in
multiple forms. We will present an overview of the main points of view.

Environmental ethics addresses morally normative values for the relatedness of
people and nature. The earth is a place where the various flora and fauna nurture each
other’s life and where the energies that make the survival of life possible interflow. All
living organisms, including humanity, as a whole form a single community. From around
1950, thinking—a “land ethic”—was put forth that argued that this is only possible
within an overall system of soil, water and air (Aldo Leopold, 4 Sand County Almanac,
1949, pp. 315-51). The American biologist Rachel Carson (1907-1964) sounded an
alarm in her 1962 book Silent Spring, issuing an appeal warning of the dangers of the
excessive use of chemicals destroying nature and damaging the human body, and raising
the alarm that science and technology focused only on human interests are, in terms of
both capacity and rate, overwhelming nature’s original self-cleansing and self-healing
ability.

'This way of thinking took shape in the 1970s, when global environmental deterio-
rations had been emerging with heightened ethical awareness regarding the environ-
ment, especially in the United States, philosophical and ethical underpinnings for the
environmental movement were sought. Discussions emerged with eco-philosophical
perspectives, such as “Deep Ecology”, which raised critical and ontological questions
about how the rights of nature should be understood, human consciousness toward na-
ture, and the very nature of modern society.

In 1992, the United Nations Conference on Environment and Development
(UNCED, commonly called the Rio Summit or Earth Summit) was held in Rio de Ja-
neiro, Brazil, with the theme of sustainable development. The “Rio Declaration” adopted
as one of the outcome documents of the Summit is well known as an attempt to reflect
the principles of “intergenerational ethics” in environmental policy. “Sustainable devel-

opment” was understood as the idea that economic development must remain within a
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range that can be sustained by the Earth’s ecosystem, which involves ensuring that the
present generation does not deplete resources that future generations will need (inter-
generational justice) and seeking to eliminate the imbalance in resource use between the
Global North and South, the gap between poverty and wealth (intragenerational justice).
These concepts have become central ideas of subsequent international conferences and
have become widely accepted (United Nations World Commission on Environment and
Development, 1987; Tanaka, 2003, pp. 12-21).

Responsibility to future generations

In contemporary environmental ethical thought, the idea of “responsibility to fu-
ture generations” (intergenerational ethics) is also important. Here, we will focus on
Germany, where criticism of nuclear power resulted in policy changes.

In the period following the Second Vatican Council, in the latter half of the 1960s
and early 1970s, in what was then West Germany there arose among Catholic and Prot-
estant theologians a Theology of Hope (Jirgen Moltmann, 1964) and a Theology of the
World (Johann Baptist Metz, 1968). These attracted much attention by their declaration
that humanity is making progress toward the completion of the world. That view was
popular for a while as well in Christian circles in Japan. These views were clearly influ-
enced by the self-described atheist philosopher Ernst Bloch (1885-1977) in his books
The Spirit of Utopia (1918; English edition, 2000) and ke Principle of Hope (3 volumes,
1938-47; English edition, 1986). These books strongly appeal to the Marxist prophetic
and utopian orientation, claiming that a socialist revolution will bring about human lib-
eration and progress. In line with these challenges, progressive theologians took on
board this historical thinking that considered it self-evident that history is trending to-
ward a future completion. There was no mention of the dangers of nuclear power, just as
Bloch had considered nuclear power a wonder energy that would contribute to human
liberation and progress. The theology of hope and the theology of the world hardly made
any use at all of the Catholic tradition that saw humanity as existing within nature. Rath-
er, they inherited the modern Western tradition in which humanity objectifies and
stands in confrontation with nature.

However, in the late 1970s, the idea of “responsibility to future generations” that
criticized such progressivism arose. Its advocates were Hans Jonas (1903-1993), like
Bloch a German Jew, and the Catholic philosopher Robert Spaemann (1927-).

Jonas’s book The Imperative of Responsibility criticizes the progressive view of histo-
ry that, since Francis Bacon’s day, has held no doubt about the relationship between the
progress of technology and humanity and emphasizes “responsibility to future genera-
tions.” (Jonas, 1979; English edition, 1984). This means the responsibility for the present
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generation to adopt a lifestyle that does not inflict damage on future generations. It can
be expressed as the following obligation: “Act so that the effects of your action are com-
patible with the permanence of genuine human life.” (p. 11) In this, it is particularly
important to act keeping in mind the absolute worst that can happen in the future. Jonas’
thought denies any dualism that sees “spirit and nature” in confrontation, but rather
develops a metaphysics that sees humans as “members of nature,” a view that has affinity
with the Catholic view of nature (Jonas, The Phenomenon of Life, 1966). Thus, it restores
the concept of the good that had been lost in modern ethics, setting it as the basis for his
understanding of nature. What emerges from that is an ethics of responsibility for future
generations.

Jonas warns that when introducing new technology it is essential to exercise ex-
treme caution. Once a technology is introduced, it tends to “take hold,” making it diffi-
cult for society to abandon it, even when better technologies appear. And, as has been
the case of atomic weapons and nuclear power, the whole structure of society winds up

being shaped in accord with the science and technology.

While the idea of a responsibility to future generations is a critique of the modern
Enlightenment attitude that has expected unlimited progress in science and technology,
it also presents guidelines for responsible action so that we who live in the present do not
impose burdens on future generations. It greatly influenced both governing and opposi-
tion parties in the former West Germany. Of course, the fact that environmental deteri-
oration and global warming had emerged as political and social issues was also part of the
background for this. However, a movement in West Germany opposing nuclear power
plant construction that began in the mid-1970s was another big factor. Although Jonas
himself did not take any clear position regarding the problem of nuclear power, his the-
ory of ethics and technology have had a big impact upon thinking about the issue. And
it coincided with the beginning of the anti-nuclear movement in West Germany.

At the end of the 1970s as the anti-nuclear movement began in West Germany, the
conservatively inclined Catholic philosopher Robert Spaemann declared that the use of
nuclear power as an energy source cannot be ethically justified because, in the absence of
a sure means of disposing of nuclear waste, nuclear power forcibly imposes a burden
upon future generations. Instead, he urged the desirability of conversion to renewable
energy sources. His position had a great influence upon the Catholic Church and Cath-
olic intellectuals. Like Jonas, Spaemann criticized the modern view of humanity’s dom-
ination over nature, considering ethics and ontology inseparable. He also criticized nu-
clear power from the point of view of an ecological metaphysics that sees humanity as a

part of nature, and from that of responsibility ethics, and maintained a stance of opposi-
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tion to the “peaceful use of atomic power”.

Spaemann’s pioneering anti-nuclear stance came from a different perspective from
that of the progressive and left-wing elements of society and strongly influenced the
German bishops. In 1980, the Catholic Bishops’ Conference of Germany expressed a
skeptical stance toward nuclear power. In 1998, the CBCG called for the abolition of
nuclear power, and in 2000 again expressed their opposition to it.

Even more than Jonas and Spaemann, the sociologist Ulrich Beck (1944-2015)
influenced German public opinion by calling for awareness of a “risk society ethics” that
deeply involves responsibility for future generations (Beck, Risk Society, 1986; English
edition, 1992).” Beck posits that the present era is the beginning of an era of “reflexive
modernity” that must seriously consider the increased risks resulting from the environ-
mental destruction that has come as a side effect of industrialization. Such risks as nucle-
ar power plant accidents and climate change are created by humanity itself, and those
catastrophes spread damage with no societal, geographical or temporal boundaries to
their spread. The emergence of these new kinds of dangers is connected to the fact that
in the process of modernization human decision making has become something that
generates risks. The human victory over nature that has resulted from modernization has
created results over which we have no control. Most institutions in society usually do not
take into account the possibility of such large-scale disasters as nuclear accidents. So,
once such a situation has occurred, no one takes responsibility for it, and society degen-
erates into institutionalized irresponsibility (Beck, interview in Asahi Shinbun, May 13,
2011). These risks extend to people of yet-unborn generations, and so a new ethics to

prepare for them is essential.

Environmental justice

Alongside a responsibility to future generations, we must also take into account
what is known in contemporary environmental ethics as “environmental justice.” This
concept emphasizes that while the wealthy can live in a good quality environment, so-
cially vulnerable people such as minorities and the poor easily become the ones who bear
the brunt of environmental damage. It first came to be discussed in North America in the
1980’s as a protest against the “environmental racism” in which hazardous waste dispos-
al facilities are concentrated in areas where poor people and African-Americans live,
concomitant with a social movement aimed at correcting the unfairness in which minori-

ties tend to become the victims of environmental destruction. It has become a serious

7 Following the Fukushima nuclear power plant disaster, Beck was a leading member of the
commission set up by the government of Angela Merkel that decided to end nuclear power generation
in Germany in favor of safer generation methods.
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topic of discussion since 1991, when the United Church of Christ Commission for Ra-
cial Justice sponsored a National People of Color Environmental Leadership Summit

that adopted 17 principles on “environmental justice” (Kito, 2002).

Among these are (1) “affirming the sacredness of Mother Earth, ecological unity
and interdependence of all species, and the right to be free from ecological destruction”;
(2) a demand “that public policy be based upon mutual respect and justice for all peoples,
free of any form of discrimination or bias”; (3) “protection from nuclear testing ... and
disposal of toxic/hazardous wastes”; (4) universal protection from nuclear testing that
threatens the fundamental right to clean air, land, water, and food; (5) affirming “the
right of all workers to a safe and healthy work environment without being forced to
choose between an unsafe livelihood and unemployment”; (6) full compensation for all
victims of environmental injustice and reparations for damage; and (7) quality health
care. Though it was issued in the United States more than 20 years ago, given the current
situation in Japan following the nuclear accident in Fukushima, the declaration deserves
rereading here.

With the 1992 Earth Summit held in Rio de Janeiro, environmental justice came
to be considered on a global scale. Since then, environmental justice has been described
as being characterized by the “combined achievement of environmental conservation and
social equity.” There should be no circumstance where environmental protection is car-
ried out for some wealthy people while on the other hand creating unemployed poor
people in the name of protecting the environment.

In Japan following the Fukushima Nuclear Power Plant accident, the relationship of
this rationale of environmental justice to human rights protection, particularly the Con-
stitution’s Article 25 dealing with the right to live and Article 29 concerning property
rights, becomes particularly concrete. The question is how to distribute risk and support
fairly and equitably. For example, children in Fukushima Prefecture are disadvantaged
compared with children in other areas who are not threatened by radioactive contamina-
tion, forced to transfer to different schools or restricted from playing outdoors.

In addition, the situation of people who are working desperately at the nuclear
power plant accident site to protect the welfare of Fukushima citizens and the whole
nation must be considered from the viewpoint of environmental justice. In many cases
these workers are employed by subcontractors, and close attention should be paid to
whether they are being paid in accordance to the sacrifice they are making.

In connection with environmental justice theory, the word “sustainable” has become
something of a buzzword. However, care must be exercised when using this term because

it can become a sort of panacea, conveying the impression that unlimited economic
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growth is possible in an age of environmental concern. Sustainability means protecting
biodiversity, using natural resources and disposing of pollutants within the limits of na-
ture’s capacity to regenerate and purify, all on the premise of socioeconomic fairness.
However, this term should be taken as a keyword of environmental justice, calling us to

reconsider what we should seek in our relationships with God, people and other creatures.
5. Laudato 8¢’

The popes speak

Based upon what has been discussed regarding the Christian view of the environ-
ment and modern environmental ethics, where does the Catholic Church stand regard-
ing nuclear energy and nuclear power?

Pope Francis issued his encyclical Laudato §i’in May, 2015. Though the encyclical
deals with environmental issues, it does not mention the problem of nuclear power di-
rectly. However, there are many useful suggestions in it for looking at the problems
presented by nuclear power, suggestions we will examine below.

We will begin by summarizing the basic view of the Catholic Church on environ-
mental issues that popes have presented in the recent past and which form the back-
ground for Laudato 8i.™

The Second Vatican Council spoke of humanity’s use of the earth and creation, and
the progress of science and technology in the following way: “For man, created in God’s
image, received a mandate to subject to himself the earth and all that it contains, and to
govern the world with justice and holiness; a mandate to relate himself and the totality
of things to Him who was to be acknowledged as the Lord and Creator of all. Thus, by
the subjection of all things to man, the name of God would be wonderful in all the
earth.”” The Council teaches that for believers, the fact that, through the activities of
individuals and organizations, humanity has made tremendous efforts to improve their
living conditions is clearly consistent with God’s will. Humans are seen as stewards of
nature, protecting and nourishing it, enjoying its fruits with the aid of advances in sci-
ence and technology to cultivate and serve it in accord with God’s will (Genesis 2:15).

Since the Industrial Revolution, there has been significant progress in various fields
such as science, technology and the social sciences. This progress has, of course, been of
great benefit to humanity. However, it has had a downside in the destruction of nature.

When humans try to order the world for their own convenience, the “justice” between

7* Cf. Pontifical Council for Justice and Peace, Compendium of the Social Doctrine of the Church,
456; John Paul II, encyclical Sollicitudo Rei Socialis, 34, 37.
75 Vatican I, Gaudium et Spes, 34.
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humanity and nature that Thomas Aquinas spoke of is destroyed. The result is a society
in which greed, excessive lust for power and mistakes go unrecognized, and problems
caused by some are blamed on others. In other words, human decisions that do not fol-
low the true and the good give rise to “structures of sin” in the world. John Paul II called
this “an anthropological error” because though everything that exists does so as God’s
gift even prior to human existence, humanity has forgotten that human power is based
upon the grace of God.” To discover a just way for humanity to relate to the natural
environment, steps will be required that are fully cognizant of the ever-expanding crav-
ings of human beings.

Therefore, the teachings of the Bible and the magisterium of the Church indicate
basic ethical standards regarding the relationship between humans and the environment.
Popes repeatedly state that environmental problems are fundamentally matters of ethics
and morals.”” The environmental crisis leads to social crises, and the various crises that
the world currently faces are fundamentally crises of morality and in that way they are all
linked. Therefore our approach to the environment must be one that opens consciences

to the ethical dimension.

Regarding those ethical standards, recent popes have raised various points.

The first principle is “reverence for life.” Particularly, reverence for human dignity
must be the foundation of any economic, industrial, scientific or technological plans that
touch on the environment. If in the pursuit of productivity and profit workers’ human
rights are ignored or various forms of environmental pollution are caused, an attitude
that respects life is clearly lacking. As industrialization proceeds in an unplanned man-
ner, the result is increased pollution of the environment and adverse effects on people’s
health. Any development of the environment that is directed solely toward productivity
goes against nature and will disturb the delicate balance of the ecosystem, disregard hu-
manness, and ultimately destroy what is good for the whole of humanity.

Therefore, the second principle is awareness that the environment is the common
property and a common good of all human beings, and care for it is a universal obligation
of humanity. The environment must be appropriately used as a “cosmos” that has its own
order and relationships.” We should not intervene in any ecosystem without considering

nature as an integrated whole and paying sufficient attention to any impact on other ar-

76 Cf.John Paul I, encyclical Centesimus Annus, 37.

7 Cf. Pontifical Council for Justice and Peace, Compendium of the Social Doctrine of the Church,
459; John Paul II, encyclical So//icitudo Rei Socialis, 34, World Day of Peace Message, 1990, 4, 5.

78 Cf. Pontifical Council for Justice and Peace, Compendium of the Social Doctrine of the Church,
456; John Paul 11, encyclical So//icitudo Rei Socialis, 34.
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eas and the safety of future generations.

Third, we must face the fact that natural resources are limited, and some of them
are not renewable. We have a duty to not devastate the earth, but to hand it on to future
generations. If we think of natural resources as being infinite and use them carelessly, we
sin not only against the present, but also against people of future generations. The natu-
ral environment is the common heritage of humanity and is a gift from God to all. In
using it, we take on a responsibility to those whose circumstances make them vulnerable,
to future generations and to all humanity.” As mentioned earlier, this kind of awareness
has become an essential theme in contemporary ethical thinking, as “intergenerational
ethics” (responsibility for future generations).

'The fourth principle is that in the protection and conservation of global environ-
ments, the issue of energy must be given serious consideration.®* Energy resources are
dominated by nations and companies and the disparity in and exploitation of those re-
sources are the cause of many conflicts. Wars and conflicts force extra sacrifices upon
poor countries that suffer death and destruction as well as stagnation and the decline of
development as a result. Therefore, it is urgent that poor countries participate when the
international community develops regulations for the management of exhaustible re-
sources. This would be truly “global” in the sense that our globe as all creation would be
involved.

This is also linked to the problem of peace. How much natural resources are wasted
in war? Peace within and among ethnic and national groups would greatly help the con-
servation of nature. Peaceful agreements on resources and their use would constitute
protection and welfare for the environment.

Finally, the popes appeal for a shift to a “human ecology.”® That is, they preach that
protection of the natural environment requires “protection of the environment for hu-
mans” and “protection of the environment for society.” If we hope for peace, humanity
must be more conscious of the relationship between respect for nature and respect for the
human environment. An attitude that does not respect the natural environment also im-
pairs human beings and their social coexistence. Conversely, if we do not respect human
beings, we will inevitably damage the natural environment. Peace with creation and peace

among people are two sides of the same coin. So, protecting humanity from self-destruc-

7 Cf. John Paul II, encyclical Evangelium Vitae (The Gospel of Life), 48; Pontifical Council for
Justice and Peace, Compendium of the Social Doctrine of the Church, 467; Paul V1, encyclical Populorum
Progressio (On the Development of Peoples), 17, apostolic letter Octogesima Adveniens (The Eightieth
Anniversary), 21; Benedict XVI, World Day of Peace Message, 2010, 8.

80 Cf. Benedict XVI, encyclical Caritas in Veritate (Love in Truth), 49, 50.

81 Cf. John Paul 1, encyclical Centesimus Annus, 36, 38; Benedict XVI, encyclical Carizas in
Veritate, 51; World Day of Peace Message, 2007, 8.
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tion requires, as a responsibility to creation, exploring new ways of living symbiotically
with the ecosystem of the planet that is now in crisis. That is human ecology.

Human ecology refers to human beings respecting every dimension of their own
existence and integrally developing themselves in the social relations such as relations
with the ecosystem and with life, sexuality, marriage, family, law, economy, politics,
culture, etc. Education and law are necessary to foster such human ecology. It is also
connected to a “social ecology” that includes urban planning that takes into consideration
how people live, and issues of gender and labor as well.*? This perspective is taken up by

Pope Francis, who further deepens it using the concept of “integral ecology.”

The composition of Laudato Si’

In his encyclical Laudato §7’, Pope Francis recapitulates the teaching of the previous
popes on the environment and presents a new outlook. The title is taken from a phrase
in St. Francis of Assisi’s Canticle of the Sun, “Laudato si’, mi Signore,” (Praise be to You,
my Lord), which praises God through all creatures. In his encyclical, the pope calls for
an “ecological conversion” that heeds the cry of the Earth, and leads us to redirect our
efforts toward responsibly protecting the beauty of what is our common home. The word
“ecology” comes from the Greek word oikos meaning “house / dwelling.” Therefore, the
Pope speaks of “the earth, our home” (21).

The encyclical consists of a foreword and six chapters.

Chapter 1, “What is Happening to Our Common Home,” is based on the latest
results of scientific research on environmental problems, and refers to climate change,
water problems and biodiversity, pointing out as well the ecological debt that the resi-
dents of the Northern Hemisphere owe to those of the Southern Hemisphere.

Chapter 2, “The Gospel of Creation,” considers human responsibility toward na-
ture, the intimate relationships among all creatures and the environment as the common
asset of everyone, from the viewpoint of the Biblical Judeo-Christian tradition.

Chapter 3, “The Human Roots of the Ecological Crisis,” analyzes the causes of the
current environmental crisis in dialogue with philosophy and the human sciences. The
encyclical finds the root causes to lie in the dominance of the technocratic paradigm and
an extreme anthropocentrism. The document sounds an alarm over this kind of practical
relativism that diminishes the dignity of personhood through such things as the dehu-
manization of labor and genetic manipulation.

Chapter 4, “Integral Ecology,” proposes an “integral ecology” that comprehensive-
ly considers the place of humanity in this world and the realities that surround them. The

82 Cf. John Paul 11, encyclical Centesimus Annus, 38.
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natural environment is closely related to the various spheres — economy, politics, cul-
ture, daily life— that make up people’s lives. Therefore, the pope points out that envi-
ronmental problems and social and human problems are inseparably related.

Chapter 5, “Lines of Approach and Action,” states that sincere and transparent
dialogue is necessary at every level of society, economy and politics.

Chapter 6, “Ecological Education and Spirituality,” emphasizes the importance of
education and training to create, maintain and develop good habits as a means to ecolog-
ical conversion. The roots of the cultural crisis run deep, so it is not easy to change habits.
Therefore, steps that involve all educational conditions are important. The encyclical ar-
gues that a new lifestyle will have a healthy influence on politics, economy and society
and invites us to aim for an integral ecology that in small daily attitudes and a simple life
shows responsibility for the world and consideration for the weak. In that context, the
pope emphasizes the importance of an ecological spirituality that can be found in the

spiritual traditions of the Church.

Humanity should praise God

By using the words of St. Francis of Assisi’s praise of the Creator, Laudato Si’, as
the title of his encyclical, Pope Francis shows that for him the starting point for thinking
about ecology is the fact that the universe has been created with a God-given goal, and
that the whole of creation and every existence within it has nobility and goodness. Thus,
he quotes the Catechism of the Catholic Church: “Each creature possesses its own par-
ticular goodness and perfection. ... Each of the various creatures, willed in its own being,
reflects in its own way a ray of God’s infinite wisdom and goodness. Man must therefore
respect the particular goodness of every creature, to avoid any disordered use of things”
(LS 69).

Regarding humanity’s position in the created world, the encyclical follows earlier
positions of the magisterium. However, the pope acknowledges that in the history of
Christianity the relationship of humans toward nature has been viewed as a Promethean
mastery (116). For the pope, the source of the world’s current environmental problems is
that humanity has lost sight of its place in creation, “presuming to take the place of God
and refusing to acknowledge our creaturely limitations” (66) and distorting the com-
mand to “have dominion” over the earth (Gen. 1:28) and the mission to “till and keep it”
(Gen. 2:15). In this, the originally harmonious relationship between humans and nature
has changed to a confrontational one (LS 66, cf. Gen. 3:17-19).

Therefore, in seeking the roots of the environmental crisis, the encyclical looks at the
present state of humanity. The necessary starting point is the perception that humanity

must exercise responsible stewardship toward creation. Science and the technology that has



162 Part 3 Christianity and the Abolition of Nuclear Power

been derived from it cannot be denied, and should, in fact, be praised as a fruit of human
progress. However, now “humanity has entered a new era in which our technical prowess
has brought us to a crossroads” (102). The Pope points out that science and technology
“have given those with the knowledge, and especially the economic resources to use them,
an impressive dominance over the whole of humanity and the entire world” (104).

In this context, the pope shows concern about the power that technology has given
to humanity. “Never has humanity had such power over itself, yet nothing ensures that
it will be used wisely, particularly when we consider how it is currently being used. We
need but think of the nuclear bombs dropped in the middle of the twentieth century, or
the array of technology which Nazism, Communism and other totalitarian regimes have
employed to kill millions of people, to say nothing of the increasingly deadly arsenal of
weapons available for modern warfare. In whose hands does all this power lie, or will it
eventually end up? It is extremely risky for a small part of humanity to have it” (104).

The basis of this concern is recognition that the development of technology has
become self-propelling without having been accompanied by a development of prudence
and moral consistency that could direct it. As the encyclical points out, “our immense
technological development has not been accompanied by a development in human re-
sponsibility, values and conscience” (105), and appeals that, “A fragile world, entrusted
by God to human care, challenges us to devise intelligent ways of directing, developing
and limiting our power” (78). It quotes an address of Pope Paul VI: “the most extraordi-
nary scientific advances, the most amazing technical abilities, the most astonishing eco-
nomic growth, unless they are accompanied by authentic social and moral progress, will
definitively turn against man” (4)

'The pope finds problems not only in the self-propelling nature of technological de-
velopment, but also in the kind of thinking that led to this situation. In the process of
developing and applying technology, human beings become the subjects, and that which
is studied, nature or specific beings therein, become objects that stand apart from human-
ity. In that process, humans unthinkingly forget that they themselves are inseparably a
part of the nature that is the object of their studies and activities. For Francis, this indi-
cates a difference between modern technology and more traditional human activity. “Men
and women have constantly intervened in nature, but for a long time this meant being in
tune with and respecting the possibilities offered by the things themselves. It was a matter
of receiving what nature itself allowed, as if from its own hand. Now, by contrast, we are
the ones to lay our hands on things, attempting to extract everything possible from them
while frequently ignoring or forgetting the reality in front of us” (106).

And the Pope makes a further point regarding technology. “We have to accept that

technological products are not neutral, for they create a framework which ends up con-
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ditioning lifestyles and shaping social possibilities along the lines dictated by the inter-
ests of certain powerful groups. Decisions which may seem purely instrumental are in
reality decisions about the kind of society we want to build” (107). The technology pro-
duced by human beings will inevitably come back and rain down on humanity itself. “We
stand naked and exposed in the face of our ever-increasing power, lacking the where-
withal to control it. We have certain superficial mechanisms, but we cannot claim to have
a sound ethics, a culture and spirituality genuinely capable of setting limits and teaching

clear-minded self-restraint” (105).

Ecological Conversion

For people living in a modern technological society, what would constitute an ap-
propriate relationship with nature? The pope points out, “If the simple fact of being
human moves people to care for the environment of which they are a part, Christians in
their turn realize that their responsibility within creation, and their duty towards nature
and the Creator, are an essential part of their faith” (64).

Humanity must be sensitive to the various relationships in nature. “Responsibility
for God’s earth means that human beings, endowed with intelligence, must respect the
laws of nature and the delicate equilibria existing between the creatures of this world”
(68). The encyclical also strongly emphasizes the interconnectedness of relationships
with the natural environment and relations among human beings and within society.
“The creation accounts in the book of Genesis contain, in their own symbolic and narra-
tive language, profound teachings about human existence and its historical reality. They
suggest that human life is grounded in three fundamental and closely intertwined rela-
tionships: with God, with our neighbor and with the earth itself” (66). Francis further
quotes from Pope Benedict XVI: “He observed that the world cannot be analyzed by
isolating only one of its aspects, since “the book of nature is one and indivisible”, and
includes the environment, life, sexuality, the family, social relations, and so forth” (6).

In that sense, the encyclical strongly appeals for an “integral ecology.” “This will
help to provide an approach to ecology which respects our unique place as human beings
in this world and our relationship to our surroundings” (15). To seek a good relationship
with nature, we must seek good human relations and good social relationship at the same
time. “A sense of deep communion with the rest of nature cannot be real if our hearts
lack tenderness, compassion and concern for our fellow human beings. It is clearly in-
consistent to combat trafficking in endangered species while remaining completely indif-
ferent to human trafficking, unconcerned about the poor, or undertaking to destroy an-
other human being deemed unwanted. .... Concern for the environment thus needs to

be joined to a sincere love for our fellow human beings and an unwavering commitment
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to resolving the problems of society” (91).

The reverse is also true. “It follows that our indifference or cruelty towards fellow
creatures of this world sooner or later affects the treatment we mete out to other human
beings. We have only one heart, and the same wretchedness which leads us to mistreat
an animal will not be long in showing itself in our relationships with other people” (92).
The pope especially emphasizes the situation of the poor and the socially disadvantaged.
“Every ecological approach needs to incorporate a social perspective which takes into
account the fundamental rights of the poor and the underprivileged. The principle of the
subordination of private property to the universal destination of goods, and thus the
right of everyone to their use, is a golden rule of social conduct and ‘the first principle of
the whole ethical and social order’. The Christian tradition has never recognized the
right to private property as absolute or inviolable” (93). Instead, according to Francis,
“The natural environment is a collective good, the patrimony of all humanity and the
responsibility of everyone. If we make something our own, it is only to administer it for
the good of all. If we do not, we burden our consciences with the weight of having denied

the existence of others” (95).

Public dialogue

Therefore, the encyclical proposes a sincere and transparent dialogue at all social,
economic and political levels. No projects can be effective without the involvement of a
responsible conscience. Regarding the response to environmental problems, Francis says,
“It is remarkable how weak international political responses have been. The failure of
global summits on the environment make it plain that our politics are subject to technol-
ogy and finance. There are too many special interests, and economic interests easily end
up trumping the common good and manipulating information so that their own plans
will not be affected. .... The alliance between the economy and technology ends up side-
lining anything unrelated to its immediate interests” (54). The pope, noting that the such
interests are reaching ever more deeply into contemporary processes, speaks of the im-
portance of a broad collaboration and calls for a “new dialogue” at a global level., “We
need a conversation which includes everyone, since the environmental challenge we are
undergoing, and its human roots, concern and affect us all” (14). He calls for change not

only at the level of abstract theory but also in our actual living.
6. Christian ethics and nuclear power

Laudato 8i’ and nuclear power

Here, we will again examine what Laudato Si’ suggests about nuclear energy and
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nuclear power.
The following issues repeatedly appearing in Laudato Si’% can be said, in a sense,
all to apply to the nuclear power problem:
* the intimate relationship between the poor and the fragility of the planet;
* the conviction that everything in the world is connected,;
* the critique of new paradigms and forms of power derived from technology;
* the call to seek other ways of understanding the economy and progress;
* the value proper to each creature;
* the human meaning of ecology;
* the need for forthright and honest debate;
* the serious responsibility of international and local policy;
* a new lifestyle challenging the throwaway culture.

As we have affirmed thus far, nuclear energy and nuclear power bring various dis-
tortions to the way humanity and the world are viewed. The anthropocentric technocrat-
ic paradigm can lead to seeing neighbors, society and nature merely as means for the
achievement of selfish purposes, producing consumerism and a throwaway mentality, as
well as division and inequality in which the weak are dominated. People lose sight of the
social sense of solidarity for the good of others deeply engraved in human nature, and
come to accept individualism and selfishness, and even violence and exploitation. Dia-
logue in public society must not forget this point.

Chapter 3 of Laudato 87, titled “The Human Roots of the Ecological Crisis,” looks
at technology in relation to this. The problems of modern technology analyzed in this
chapter also apply to nuclear power. The encyclical, having expressed gratitude that tech-
nological advancements have improved people’s standard of living (102-103), goes on to
argue that, “they have given those with the knowledge, and especially the economic re-
sources to use them, an impressive dominance over the whole of humanity and the entire
world” (104). Further, “the technocratic paradigm also tends to dominate economic and
political life” (109). This logic of domination destroys nature and exploits the weakest
individuals and peoples.

The encyclical further points out that today’s excessive anthropocentrism creates
another logic, a “throwaway” mentality. Excessive anthropocentrism is the attitude that
humanity no longer needs to accept its own legitimate position in the world, an attitude
that overestimates its own abilities, and concentrates only on itself and its power. It re-
gards everything, even the environment and human beings, simply as objects that can

justifiably be disposed of, and produces countless forms of domination (123). Among

8 Cf. Francis, encyclical Laudato Si’, 16.
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these forms are such activities as the destruction of the natural environment, human
trafficking, organ trafficking, discrimination and exclusion of children and the elderly,
drug trafficking and fur trading of endangered species. All of these are born from human
arrogance and a dominance-oriented logic. Labor issues are also involved in the throw-
away logic. Francis declares, “Any approach to an integral ecology, which by definition
does not exclude human beings, needs to take account of the value of labor” (124) and,
“To stop investing in people in order to gain greater short-term financial gain is bad
business for society” (128). This logic is at the center of the situation of nuclear power
plant workers exposed to radiation.

Chapter 5 of the encyclical, “Lines of Approach and Action,” points out the neces-
sity not just of analysis, but of “dialogue and action which would involve each of us as
individuals, and also affect international policy” (15). It is obvious that dealing with this
situation cannot be merely an ideological, superficial or business idea that “is reduced to
a series of marketing and image-enhancing measures.” Rather, the encyclical emphasizes
that deepening dialogue is indispensable to this action. “There are certain environmental
issues where it is not easy to achieve a broad consensus. Here I would state once more
that the Church does not presume to settle scientific questions or to replace politics. But
I am concerned to encourage an honest and open debate so that particular interests or
ideologies will not prejudice the common good” (188). The encyclical calls for an honest
and fair development process in order to contribute to real “integral human develop-
ment” in politics and business. This honest and fair dialogue will especially be a problem

in dealing with nuclear power issues.

Universal reconciliation with every creature

We must admit that humanity’s use of nuclear energy is a deviation from the
God-given position of humans in nature. The vast power of nuclear energy and the large
amount of unstable nuclei that it produces are incompatible with life, raising the serious
risk of destroying the ordered community of living things. If we continue to ignore such
dangers and to pursue illusions of wealth, our selfishness may lead to catastrophe for
humanity and the global ecosystem. The various nuclear power plant accidents may al-
ready mark the arrival of the fruit of those desires.

In contrast, the salvation that Christianity aims at is expressed by the word “recon-
ciliation.” This reconciliation is “universal reconciliation with every creature” and in-
cludes “harmony between the Creator, humanity and creation as a whole” as mentioned
in Laudato Si’ (66). This must also be the starting point of our thinking about the prob-
lem of how the development of science and technology is to relate to human society. If

science and technology cause destruction, division, exclusion, disparity, concentration of
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wealth and power, and so on, they will become a hindrance to “universal reconciliation
with every creature,” neither will they contribute to true development for humanity.
Therefore, from the viewpoint of “universal reconciliation with every creature,” it is in-
dispensable to consider the influence of the development of science and technology on
human society and the natural environment.

In its efforts to practically address environmental issues, environmental ethics asks
that the relationship between people and nature be understood and contextualized in
relation to issues of social justice, the relationships among people. From the point of
view of environmental ethics, Christians who have been reconciled to God through re-
demption by Jesus Christ must also be reconciled with other creatures. In that sense,
with faith in God as Creator we have a duty to create a correct relationship with the
created world (Jesuit Social Center Tokyo, 2012). In a true sense, we must build a society
that can participate in God’s work of creation. Therefore, we must consider energy usage
that is suitable for human self-reliance and solidarity, and that while bringing abundance
in each region and encouraging the distribution of wealth and economic activity, does

not spoil what sustains life.

Integral ecology and the nuclear problem

We who live in modern times must actively pioneer a path beyond nuclear energy
and nuclear power. What would such a process look like? Once again, we consider
guidelines based upon the recommendations of Laudato Si’.

The core of the problem which runs through the whole of Laudato §i’ is summa-

rized in the following questions which can be called the keynote of this whole encyclical.

‘What kind of world do we want to leave to those who come after us, to
children who are now growing up? This question not only concerns the envi-
ronment in isolation; the issue cannot be approached piecemeal. .... But if
these issues are courageously faced, we are led inexorably to ask other pointed
questions: What is the purpose of our life in this world> Why are we here?
What is the goal of our work and all our efforts? What need does the earth
have of us? (160)

The encyclical does not deal with the environmental problem as an isolated theme.
Rather, it concerns itself with the entire globe in both space and time, looking at future
generations as well as the planet. Furthermore, it says that it is important for us to think
about our raison d'etre itself, in other words, the value underlying social life.

Therefore, throughout the entire document, Laudato Si’ appeals for considering
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things “integrally.” The key to that is “integral ecology” as a new way of thinking of jus-
tice. It is “an approach to ecology which respects our unique place as human beings in
this world and our relationship to our surroundings” (15). “Nature cannot be regarded as
something separate from ourselves or as a mere setting in which we live” (139). Likewise,
“the analysis of environmental problems cannot be separated from the analysis of human,
family, work-related and urban contexts, nor from how individuals relate to themselves”
(141). It is also connected with the various aspects of our lives —economy, politics,
culture, our daily life— as well as our encounter with ourselves. And so, integral ecology
is a way of life that takes into account all the dimensions of the existence of creation as
well as us human beings.

The term “integral ecology” emphasizes the link between environmental problems
and social-human problems. “We are faced not with two separate crises, one environ-
mental and the other social, but rather with one complex crisis which is both social and
environmental” (139). Therefore, “An integral ecology is inseparable from the notion of
the common good” (156).

“The common good” is the sum of various conditions of social life for individuals
belonging to the community in order that they may more richly and easily live a fulfilled
life. It is the reason and purpose for which human beings lead a social life. The Catholic
Church teaches that public communities like nations and political power exist to pro-
mote the common good.*

Practically speaking, Laudato Si’ states that the principle of the common good re-
quires us to make a preferential option for the poor. For in contemporary societies “in-
justices abound and growing numbers of people are deprived of basic human rights and
considered expendable” (158). The encyclical says that opting to value the common good
by being in solidarity with such people and the next generations as well is the basis for
sustainable development in the world.

Quoting Benedict XVI's Message for the 2010 World Day of Peace, Francis says, “in
addition to a fairer sense of intergenerational solidarity there is also an urgent moral need
for a renewed sense of intragenerational solidarity” (162). “Solidarity” is the resolution to
work together for the common good, dedicating ourselves for others. In other words, it
is putting into practice love of neighbor. Laudato Si’ aims at the establishment of a world
culture in which integral human development becomes possible through solidarity that
does good for one’s neighbor.

How do nuclear energy and nuclear power fit into such a picture?

Laudato S emphasizes giving priority to the weak in society for the sake of the

8 Cf. John XXII1, encyclical Pacem in Terris (Peace on Earth), 48.
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common good. However, nuclear power and nuclear weapons increase those socially
vulnerable groups. Politicians, bureaucrats, nuclear power companies, nuclear power ex-
perts and the media influenced by money interests form a bloc with great political, eco-
nomic and social influence. The vast majority of citizens who do not belong to that bloc
do not have the capacity to receive accurate information and are driven into positions of
vulnerability where they must submit to rule from above. Furthermore, nuclear power
production leaves waste to future generations who have not yet been born, a vulnerable
existence in that sense, and imposes on them a very troublesome and dangerous burden.

The political community exists to realize the common good by improving human
dignity. But nuclear energy and nuclear power contradict this. A nuclear accident men-
tally as well as physically destroys the families that are the basis of human life. It distorts
politics and economics through the rule of power. As the Catholic Church teaches, the
chief purpose of human beings with all of creation together is to create a world suitable
for human beings as the image of God, where they fulfill God’s will by realizing their
connection with God. Politics and economics should be valuable means of making soci-
ety suitable for human beings. However, nuclear weapons completely destroy the condi-
tions for people to achieve any self-actualization proper to humanity. Even though nu-
clear power creates economic wealth, at the same time it ultimately denies the cultural,
moral, and transcendent values that are the goal of the common good.

Pope John XXXIII in his Pacem in Terris, emphasized repeatedly that the most
basic values that human beings must pursue in social life are “truth,” “freedom,” “justice”
and “love.” It is important to see through social realities involved with nuclear energy and
nuclear power from the perspective of these basic social values.

Truth —Does the information reported by the media accurately convey the truth?
By hiding and distorting facts are the media supporting those interested in profit rather
than the common good?

Freedom — Are people’s freedom of action and speech against unfairness and the
immorality of the nuclear industry, as well as against government and local administra-
tion, restricted or suppressed?

Justice — Simply put, justice means restoring to people that which they rightly
deserve. But how can justice be realized for users of nuclear energy, nuclear related in-
dustries, governments and residents in plant development zones or accident victims?

Love — Are we aware of love not only at an individual level, but also of social and
political love? How do we practice acts of love that improve the lives of our neighbors or

aim for a society that can eliminate social factors that underlie poverty and injustice?
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Chapter 2
Other Churches and Religions
Werestle with the Problem

'The problem of nuclear power cannot be solved by one country alone. Besides Ja-
pan, Catholic bishops’ conferences and their organizations in various countries are ad-
dressing this issue. We can learn a lot from their statements.

Moreover, many religious groups in addition to Catholic ones favor abandoning
nuclear power generation. The messages opposing nuclear power of those other organi-
zations are not only helpful for us, but also open the possibility of collaboration.

In Germany, both Catholics and Protestants have been involved with the govern-
ment in the decision-making process of decommissioning nuclear power plants. Also in
Europe, Austria has already abolished nuclear power. And in Asia, the Korean bishops’
conference has deepened its concern with this problem. We will now look at the activi-
ties of various national bishops’ conferences forcefully opposing nuclear power. We will

also look at the situation in Japan among non-Catholic religious groups and believers.
1. Countries moving toward nuclear phase-out

Germany

Germany is the country that reacted most sensitively to the Fukushima nuclear
power plant accident. The government immediately stopped the operation of old-style
nuclear power plants and reexamined the safety of all nuclear power plants. Chancellor
Angela Merkel convened an Ethics Commission on a Safe Energy Supply that published
a report on the necessity of closing down nuclear power plants and energy conversion. In
July 2011, the Bundestag (parliament) decided to phase out all 17 domestic nuclear
power plants by 2022.

There are two factors that enabled Germany to make a decision on nuclear power
before other countries. One is that, under the Social Democratic Party (SPD) adminis-
tration in 2002, the country had already decided to abolish nuclear power by the 2020s.

'The abolition of nuclear power had become the established route of German energy
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policy, even while the Merkel administration, mainly the Christian Democratic Union
(CDU), in 2010 extended the period of nuclear power plant operation. Another factor is
the result of an anti-nuclear power movement active since the 1970s. Citizens have re-
peatedly discussed the pros and cons of nuclear power, and the Green Party, which
raises environmental issues as a policy priority, has also grown into a powerful political
party. Public opinion against nuclear power generation especially increased after the
1986 Chernobyl nuclear power plant accident caused radioactive contamination. The
government also set out measures to develop renewable energy.

Sixty percent of the German population belongs to one or another Christian
church, and the churches are an integral part of German society. They play a moral lead-
ership role in society. Remarks by church leaders are expected regarding problems that
require consideration from an ethical and ideological point of view. That was why the
Merkel administration invited three church leaders (two Catholics and one Protestant)

to join the Ethics Commission on a Safe Energy Supply.

Why Christian churches appeal for nuclear phase-out

The German Catholic and Protestant churches all view the huge risks of nuclear
power as a problem of human lifestyle and evaluate the right and wrong of its use from
an ethical point of view. The basis of the churches’ evaluation is the principle of “respon-
sibility” deriving from God’s commission to humanity in the Bible “to till the earth and
keep it” (Gen. 2:15). The order of the natural world created by God as “very good” (Gen.
1:31) is the basic condition for all lives to grow healthily. To protect this, human beings
have a responsibility to organize their lives so that future generations will not face dan-
gers to survival due to environmental pollution and climate change and so forth. If hu-
mans relinquish this responsibility and continue a way of life that caters to their desires
without limit, they will destroy the ecosystem beyond recovery. This will bring injury and
suffering not only to other living creatures but also to humanity itself, which is part of the
natural world.

The German churches have tackled with theological inquiries of whether or not the
use of nuclear power with insoluble difficulties therein can be compatible with a life
based on faith in God. A question of right or wrong regarding the use of nuclear power

has been taken as a question touching on the essence of faith.

The German government and its Ethics Commission
Public opinion more than anything else has driven the Bundestag’s decision to
phase out nuclear power in Germany, but the Ethics Commission on a Safe Energy

Supply also played a large role.
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The report summarizing the discussions of the Ethics Commission told the Ger-
man people of the necessity of phasing out nuclear reactors and the need for energy
conversion. The document does not call for the abolition of nuclear power in other coun-
tries. However, in the chapter discussing the ethics of people making use of nuclear en-
ergy, it considers the question of whether human beings can responsibly use it. It takes
an in-depth look from a philosophic point of view at the problems of the lifestyle of
people and societies using nuclear power, and raises various questions. Related to this
point, Japanese society can learn two things from the Ethics Commission report.

First, it is important to note that the Ethics Commission was composed not of
nuclear experts, but of 17 academic, industrial and Christian intellectuals. The role of the
Ethics Commission was not to propose measures for securing nuclear reactor safety from
the viewpoint of engineering technology, but to consider the pros and cons of using
nuclear power from an ethical point of view, and to rethink the way of life and society
that is appropriate to human beings.

The ethical assessment of the use of nuclear power must be based on a proper eval-
uation of the risks involved. The fact is that regardless of how careful the safety measures,
nuclear power cannot escape the risk of huge accidents. Unlike accidents involving fossil
fuel powered automobiles and aircraft, a nuclear power plant accident can endanger so-
ciety to the point of making survival impossible. At the time of the Fukushima nuclear
power plant disaster, the head of the Atomic Energy Commission assumed that in “the
worst-case scenario” tens of millions of residents would have to evacuate. Masao Yoshi-
da, who was the Fukushima Daiichi nuclear power plant manager at that time, and who
bore the heavy responsibility for damage control at the site, told investigators that when
the accident occurred he imagined “the annihilation of East Japan.”

Even without causing a huge accident, the risks of nuclear power extend to many
areas of society. These include exposure of workers to radiation; the danger of the spread
and military diversion of plutonium; environmental contamination caused by radioactive
leakage from nuclear power and reprocessing plants; the huge costs and hazards associ-
ated with the storage, transportation and disposal of spent nuclear fuel; the imposition of
nuclear waste management on future generations; the stress on local residents caused by
uncertainty about the possibility of accidents and reinforced by evacuation drills. All
these risks only appear when nuclear power plants operate. Evaluating such risks overall
requires not only expertise in nuclear power, but also that of specialists in various fields.
'This was the role of the Ethics Commission.

In Japan on the other hand, most members of the government council discussing
nuclear energy policy are known to be nuclear power plant promoters. Consequently,

inconvenient objections to the conclusions desired by bureaucrats are suppressed and at
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the stage of selecting members for the council the direction of policy has already been
determined. In such a policy-making mechanism those who foresaw the occurrence of a
huge accident were not effectively involved in Japan’s risk assessment of nuclear power
plants. So, it is a lesson never to be forgotten that a group of people who closed their ears
to objections monopolized nuclear risk assessment and that led to the Fukushima nucle-
ar power plant accident.

The second important point is that the Ethics Commission in Germany made clear
the principles of ethical evaluation concerning the pros and cons of nuclear power. The
report of the committee considers whether or not to use nuclear power based on the
principles of “sustainability” and “responsibility.”

'The principle of sustainability involves the protection of the natural environment
and the realization of a fair society. The commission says, “Germany’s safe future rests on
three pillars of sustainability: an intact environment, social justice and a healthy and
powerful economy.” (Ethics Commission on a Safe Energy Supply, Germany’s Energy
Turnaround — A Collective Effort for the Future, 2011, p. 8). Energy supply adapted to
these principles maintains economic competitiveness and employment while sustaining
the standard of living and the peace of society.

Another principle of responsibility is ecological, which is also mandated by the
German constitution.®® As the Ethics Commission puts it, “The ecological responsibility
of human beings for nature sets out to preserve the environment and protect it, and not
destroy it for selfish purposes, but to increase its usefulness and preserve the chances for
securing future living conditions.” (Ethics Commission on a Safe Energy Supply, Ger-
many’s Energy Turnaround — A Collective Effort for the Future, 2011, p. 11).

Based upon these two principles, the Ethics Commission concluded that a nuclear
power phase-out and energy conversion are necessary. Renewable energy with less risk is
expected to spread in Germany, and technological developments for energy efficiency are
progressing, while German civil society recognizes the necessity of energy saving. Such a
society recognizes that it is no longer justifiable to use nuclear power that involves the
risk of huge accidents that endanger sustainability and force upon future generations the
permanent burden of nuclear waste management.

The important thing to note here is that ethics that consider the sustainability of
society and take responsibility for the natural environment and the survival of future

generations are the value base supporting German civil society. Regardless of differences

8 “Mindful also of its responsibility toward future generations, the state shall protect the natural
foundations of life and animals by legislation and, in accordance with law and justice, by executive and
judicial action, all within the framework of the constitutional order.” Basic Law (constitution), Article
20a.
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in their political positions, people widely accept this. Proposals from the Ethics Com-
mission do not set forth a unique viewpoint, but rather inherit the arguments for envi-
ronmental protection and the anti-nuclear power movement championed by German
citizens for years. The significant history of discussions over the pros and cons of nuclear
power generation in German civil society, including in universities and churches, sup-
ports the contents of the report.

Unfortunately, compared with Germany, citizens in Japan lack a way of thinking
that considers the right or wrong of nuclear power as a problem of human living. Once
the peaceful use of atomic energy became national policy, it became an obvious premise
that nuclear power “contributes to the welfare of human society and the improvement of
the living standard of citizens” (Article 1, The Atomic Energy Basic Law). Citizens who
doubted this were a minority. However, since Japanese society has experienced the worst
nuclear accident in history, would it not be appropriate that discussion among Japanese
citizens regarding the phasing out of nuclear power should go beyond even that of the
German Ethics Commission? In this sense, the report of the Ethics Commission is a
good reference, suggesting future tasks for Japanese citizens who desire a nuclear power
phase-out.

A letter issued by Archbishop Robert Zollitsch, then president of the Catholic
Bishops” Conference of Germany, on the first anniversary of “3/11,” summarized the

position of the German Church:

Of course, when questions about the safety of nuclear energy arise, spe-
cialists in this field should give the first response. However, Christian faith
regarding Creation imposes an obligation and responsibility to protect the
earth given by God as ‘a home of life’ where all creatures can safely live in the
future.

Sustainable action seeks solidarity not only in the present, but with fu-
ture generations as well. It is not directed solely at human beings, but requires
behavior and conversion toward creation based on environmental justice. En-
ergy problems have long been discussed: limited resources, threatening conse-
quences caused by climate change, and the fact that quite a few people cannot
obtain energy from public sources at a reasonable price urgently necessitate a
shift in energy policy.

It must start with reducing energy use, improving the efficiency of that
use and finding the best sources of alternative energy. Therefore, I would like
to thank everyone who supports the new energy policies.

In thinking about Japan one year after the catastrophe, the important
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thing is not to treat the energy problem as just one of energy, but to propose
a different way or complementary way forward. This catastrophe has taught us
that we must take a new look at creation. We will do our best to fulfill this
responsibility. (https://www.dbk.de/presse/aktuelles/meldung/erzbis-
chof-dr-robert-zollitsch-zum-1-jahrestag-der-katastrophe-von-fukushima/
detail/)

Austria’s Constitution and the Church’s stance on it

A referendum was held in Austria in 1978, prompted by a movement against the
construction of the Zwentendorf nuclear power plant along the Danube River. This re-
sulted in a law that prohibits the use of nuclear energy for electricity production in Austria.
Thus, the country turned from being one of the last developed countries not yet having
nuclear power generation to the first developed country without nuclear power genera-
tion. And in 1999, Austria unconditionally banned the manufacture, experimentation and
use of nuclear power generation and nuclear weapons under the Constitution. Reasons
cited for opposing nuclear power include threat to health caused by emission of radioac-
tive materials, unresolved problems of management and disposal of nuclear waste, the
military connection, insufficiency of emergency measures in case of disaster and the fact
that gigantic earthquakes had occurred in the areas surrounding nuclear power plants.
Furthermore, Austria prohibits the import of electricity produced by nuclear power.

The Austrian bishops have expressed their support for these positions. On April 26,
1996, the 10t anniversary of the Chernobyl nuclear accident, the official publication of
the bishops’ conference noted that both within the Church and outside it there are peo-
ple who warn about the dangers of nuclear power. The bishops affirmed that “we support
and thank these people.”

On March 17, 2011, a statement by Bishop Elmar Fischer was posted on the web-
site of the Austrian Bishops’ Conference. The statement said, “There is no choice other
than the rapid abolition of nuclear power plants,” and insisted that the management of
nuclear power generation is beyond human ability. It called for a switch to renewable
energy and a lifestyle with less energy consumption.

The Austrian Church commemorates Hiroshima Day on August 6 each year. On
Hiroshima Day 2011, shortly after the Fukushima nuclear power plant accident had
occurred, Cardinal Christoph Schonborn said that the Fukushima accident showed that
the peaceful use of nuclear energy is ultimately uncontrollable. Numerous other bishops

also called for the realization of a world without nuclear power.
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2. Other bishops’ conferences tackle nuclear power problem

The Catholic Bishops’ Conference of Korea and nuclear power generation

Korea has long relied on nuclear power for a considerable part of its power con-
sumption. However, the country received a big shock from the Great East Japan Earth-
quake and the Fukushima nuclear power plant disaster. The Catholic Church of Korea
recognized that the threats and issues of nuclear power require serious consideration, and
published a document that, grounded in faith, explored the problem in detail.

There had already been campaigns against nuclear power in Korea before 3/11.
When transmission towers were needed in connection with the construction of a new
nuclear reactor at the Kori Nuclear Power Plant in the Busan suburbs, citizens of the local
village, especially the elderly, opposed the construction. The Federation of Korean Cath-
olic Church Women Religious decided to care for these Aalmeoni (grandmothers) with all
their might. And so, the movement against the construction of the towers became the
focal point of the Korean Catholic Church’s movement for phasing out nuclear power.

In addition, Catholics continued their resistance movement in Samcheok to the
planned construction of a nuclear power plant in that city in northeastern Gangwon-do.
The movement was successful, and in June 2014, a mayor was elected who opposes nu-
clear power generation. The halt of nuclear power plant construction is opening up.

The Catholic Bishops’ Conference of Korea, which maintains close relations with
its Japanese counterpart, issued “Nuclear Technology and the Teachings of the Church
— Episcopal Reflections on Nuclear Power Generation” in October 2013.%

'This document is a reflection on the nuclear power problem and the kind of attitude
that should be taken based on the situation of Korean society. At the same time, it has
ploneering significance in that the Korean Catholic Church has led the way in calling for
a worldwide abolition of nuclear power beyond the boundaries between countries or
peoples. Pope Francis” encyclical Laudato §i’ did not mention abandoning nuclear power
generation. The Korean bishops have taken the message of the encyclical one step further
and have provided a model for dealing with the issue.

“Nuclear Technology and the Teachings of the Church,” starting from treatment
of nuclear power safety issues, considers various problems related to nuclear technology,
such as the environment, economics, society, peace and alternatives to nuclear power

generation. The document not only presents arguments against nuclear power, but in-

8 A 9-week course titled “Catholic School for Nuclear Power Phase-out” opened in Seoul on
September 17, 2014. The Subcommittee for Environment under the Bishops’ Conference Committee
for Justice and Peace prepared this course to educate Catholics in the teachings of the Catholic Church
on nuclear technology and issues.
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cludes arguments in favor of it so that readers might understand the problem and make
informed judgments. It is based upon the social teachings of the Catholic Church, and
tries to think about the nuclear power problem from the point of view of fundamental
principles, such as human dignity and the common good.

The basic idea is that the nuclear power problem will not be solved by political com-
promises over interests or by sacrifices coerced upon the vulnerable, but by all citizens’
serious considerations for future generations. This includes an awareness that solutions
entailing moderation and sacrifice will be found only through people’s own decisions.

At the same time, “Nuclear Technology and the Teachings of the Church” encour-
ages government authorities responsible for the present and future of the state to make
efforts to establish an active anti-nuclear policy and to protect human dignity and life,

bringing about truly sustainable development based on individual reflection and decision.

Countries where bishops have been silent on the nuclear power problem

There are places where bishops’ conferences have not issued statements on nuclear
power and others where there are not yet clear and unified views, even though there are
nuclear power plants in their areas, as for example, in Finland, France, India, Slovakia,
South Africa, Spain, Sweden and the United Kingdom.

France has the world’s largest proportion of nuclear power generation to total pow-
er generation.”” Since the Fukushima disaster, the Justice and Peace Committee of the
Bishops” Conference of France and individual bishops have raised questions regarding
the purpose and necessity of nuclear weapons and nuclear energy. However there are also
bishops who are in tune with those who advocate nuclear power. Since 1905, France has
had a policy of separation of politics and religion (Zaicizé) that has led to a deeply rooted
sense in civil society that religion is a private matter. As a result, there is opposition to
any religious influence in public matters. Even if the bishops’ conference were to come
to some unified position and issue statements about the national policy on nuclear pow-

er, it is obscure whether such statements would have social impact.

Bishops’ conferences that are speaking on the nuclear power problem

The following bishops’ conferences have not made formal declarations on nuclear
power, but have made certain observations because there are nuclear power plants in
their areas, or there are concerns that their country will suffer harm from nuclear power

plants in neighboring countries, or their countries are exporting uranium.

87 According to the Japan Industrial Forum, as of August 1, 2014, France had 58 reactors on-line,
producing 78 percent of the nation’s electric power.
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(1) Ireland

There are no nuclear power plants in Ireland. But on the coast of England near the
Irish Sea, there is the nuclear facility called Sellafield (formerly named Windscale) that
caused the worst nuclear accident in UK history.®® 'This facility consists, among other
things, of a nuclear reactor and a nuclear fuel reprocessing plant. The reprocessing plant
has caused serious marine pollution not only in the Irish Sea but the whole surrounding
sea area of due to many accidents.

The Catholic Bishops” Conference of Ireland per se has not announced any official
statement regarding nuclear power generation, but many bishops oppose such genera-
tion. In 1978 when the construction of a nuclear power plant in Ireland was proposed,
Auxiliary Bishop James Kavanagh of Dublin participated in a symposium in which ad-
ministrative officials, academics and labor unionists who opposed the construction gath-
ered, and he cooperated in issuing a statement. On November 11, 2012, then Archbish-
op Dermot Clifford of Cashel, in response to plans announced by the UK to build 10
nuclear power plants including Sellafield, announced that the Irish Bishops’ Conference
“oppose emphatically” such construction. Archbishop Clifford said that the bishops’
conference and 95 percent of the bishops opposed nuclear power generation. He pointed
out the dangers to the western United Kingdom and the eastern part of Ireland and

called for switching to renewable energy.

(2) Australia

There are no nuclear power plants in Australia, but the country has the largest
confirmed uranium reserves in the world, 31 percent of the world’s supply. Australia is
an exporter of uranium and 12 percent of uranium traded on international markets in
2012 was from Australia. In connection with changes of governments, proposals to build
nuclear power plants in Australia have frequently been floated and the possibility cannot
be ruled out in the future.

'The Catholic Church’s justice and peace committee has strongly opposed uranium
mining. Many of the mines are located on Aboriginal land, and the committee points
out the infringement of their rights, the contamination of the surrounding environment
due to mining, and concern about military use.

Catholic Social Services Victoria and the Melbourne Catholic Commission for

Justice, Development and Peace with ecumenical collaboration fostered by the Social

8 The Windscale reactor was a British military plutonium production furnace. On October 10,
1957, a fire occurred in the nuclear reactor of Unit 1. Part of the fuel melted, and a large amount of
radioactive material was released into the environment, a serious accident. Regarding the background of
the accident, see Nishio, 2015, 18-20. Windscale was renamed Sellafield in 1981.
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Questions Commission of the Victorian Council of Churches set up a research project
and summarized the results. In 2007, a booklet titled Nuclear Power: Cure or Curse? was
issued. This was based on the recognition that considering the pros and cons of nuclear
power was an unavoidable task for uranium exporter Australia. Bishop Christopher
Toohey, chairman of the Bishops Commission for Social Justice — Mission and Service
(now Bishops’ Commission for Justice, Ecology and Development), wrote its preface.
This booklet, billed as “A Discussion Paper,” stresses various points.

* Uncertainty of Acceptable Radiation Levels on Human Body. Differing from
claims made by nuclear power promoters, there exists some scientific research sug-
gesting that safe-dose threshold cannot be found and even a very small amount of
radiation can cause harms.

* Doubts about the effectiveness of nuclear power as a measure against global
warming. Even though nuclear power does not emit greenhouse gases during pow-
er generation, considering the emission of greenhouse gases from the mining of
resources to the disposal of waste, it is ultimately not very different from fossil fuel
emissions, and so it is not an efficient substitute power generation plan.

* The danger of accidents. There have been accidents in Chernobyl, Three Mile Is-
land and Tokai village. Especially in Japan, accidents frequently occur. Considering
the accident at the Kashiwazaki-Kariwa Nuclear Power Plant caused by the Niiga-
ta Chuetsu-oki Earthquake in 2007, there is concern about the earthquake-resis-
tant strength of nuclear power plants in Japan. (N.B. This report predates the 2011
Fukushima disaster.)

* Low economic efficiency. Nuclear power generation always depends upon govern-
ment subsidies. Above all, cost overruns in power plant construction are normal.

* Potential connection to nuclear weapons. In terms of technology, nuclear plant
development will enable the development of nuclear weapons. There is no effective
mechanism to prevent the diversion of such technology to nuclear weapons.

* Nuclear waste. The problem of nuclear waste has not been solved yet.

(3) Switzerland

In 1978 the Swiss Bishops’ Conference issued a pastoral letter titled “Energy and
Lifestyle.” Although it does not address the issue of nuclear power in detail, it shows
concern about the danger and points out that there is as yet no answer to such concern.

In 1982, the bishops of Basel (Switzerland), Strasburg (France) and Freiburg (Ger-
many), all of them in an area where many nuclear power plants had been built, issued a
cross-border joint statement on nuclear power. Rather than an analysis of nuclear power

itself, it deals with the relationship between technological development and the ethics,
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the limits of human capability to manage the dangers of nuclear plants and the necessity
of consideration for future generations.

In 2000, the Swiss Justice and Peace Commission issued a pamphlet called Ethics
and Energy Policy that also covered nuclear power. The pamphlet points out that the two
biggest problems with nuclear power are the danger presented by the plants themselves
and the fact that waste from those plants remains hazardous for tens of thousands of
years. Overcoming the dichotomy of an either-or choice between nuclear power genera-
tion and fossil fuel power generation that contributes to global warming, the commission
calls for a new way of thinking that promotes the development of renewable energy

sources and a lifestyle that reduces energy consumption.

(4) United States

In 1981, the Committee on Social Development and World Peace of the United
States Conference of Catholic Bishops released a statement in response to the experience
of the oil crisis of the 1970s titled Reflections on the Energy Crisis that also looked at nu-
clear power generation. The problems listed were the danger of nuclear power generation
itself, waste problems and the connection to nuclear weapons. This statement does not
completely condemn the use of nuclear power, but points out that the safety proved
“beyond reasonable doubt” is a necessary condition. It also points out that the right to
participate in the process of policy decisions on nuclear power should be given to every-

one affected.
3. The Holy See’s position regarding the nuclear power problem

As an environmental and energy problem

While a number of bishops’ conferences, as mentioned above, favor a nuclear pow-
er reactor phase-out, the Holy See has yet not spoken clearly on the issue.

Before the encyclical Laudato Si’, popes had spoken frequently about human con-
trol capabilities and the environmental crisis. For example, Pope John Paul IT in Redemyp-
tor Hominis (1979) said:

This state of menace for man from what he produces shows itself in
various directions and various degrees of intensity. We seem to be increasing-
ly aware of the fact that the exploitation of the earth, the planet on which we
are living, demands rational and honest planning. At the same time, exploita-
tion of the earth not only for industrial but also for military purposes and the

uncontrolled development of technology outside the framework of a long-
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range authentically humanistic plan often bring with them a threat to man’s
natural environment, alienate him in his relations with nature and remove
him from nature. Man often seems to see no other meaning in his natural
environment than what serves for immediate use and consumption. Yet it was
the Creator’s will that man should communicate with nature as an intelligent
and noble “master” and “guardian,” and not as a heedless “exploiter” and “de-

stroyer.” (15)
In addition Benedict XVI in his Caritas in Veritate (2009) also states:

The Church has a responsibility towards creation and she must assert this
responsibility in the public sphere. In so doing, she must defend not only
earth, water and air as gifts of creation that belong to everyone. She must
above all protect mankind from self-destruction. There is need for what might
be called a human ecology, correctly understood. The deterioration of nature
is in fact closely connected to the culture that shapes human coexistence:
when “human ecology” is respected within society, environmental ecology also bene-
Jits. Just as human virtues are interrelated, such that the weakening of one
places others at risk, so the ecological system is based on respect for a plan that

affects both the health of society and its good relationship with nature. (51)

Change in the attitude of the papacy to the nuclear issue

Remarks on environmental problems by the Holy See were mainly focused on cli-
mate change, energy, and ecological consciousness. References to nuclear power are ex-
tremely rare. Article 470 of The Compendium of the Social Doctrine of the Church states, “it
will also be necessary to ... increase the security levels of nuclear energy.” It is, however,
perhaps the only mention among official Church documents.

It appears that before 2011 the Holy See did not have major doubts about nuclear
power. So long as the highest safety standards for humans and the environment were put
in place and the use of nuclear power for weapons were prohibited, no problem was seen
with the peaceful use of nuclear power. In fact, the Vatican has been a member of the
International Atomic Energy Agency (IAEA) since its inception. Pope Benedict XVI,
commemorating the 50th anniversary in 2007 of the establishment of the IAEA, stated,
“The Holy See, fully approving the goals of this Organization, is a member of it since its
founding and continues to support its activity,” while seeking “to promote a progressive

and agreed upon nuclear disarmament and to support the use of peaceful and safe nucle-
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ar technology for authentic development.”®

It is necessary to understand that there are two backgrounds to the Holy See’s po-
sition on matters such as this. One is its role as the leader of the Catholic Church, clar-
ifying the teachings of the Church. The other is that of a sovereign nation participating
in a diplomatic exchange in the international community. Remarks on the IAEA by the
Holy See, of course, belong to the latter category.

The Vatican joined the IAEA because it was understood that this organization
contributed to the peaceful use of atomic power which should succeed nuclear military
use.” Therefore, the themes that dominate declarations of the Holy See to the IAEA are
the promotion of peace and economic development for peace. During the oil crisis of the
1970s, nuclear power was considered the most stable and low-cost energy supply for
developing countries and also as providing relatively clean energy. For that reason, the
Holy See took a position promoting nuclear power.”* Nuclear energy was thought to help
fight poverty and disease by encouraging economic development in poor areas and con-
tributing to the peaceful settlement of the serious problems facing humanity.

The Holy See’s position promoting nuclear energy remained unchanged through
the autumn of 2010.°> However, nuances in subsequent declarations show subtle chang-
es. Declarations in support of nuclear power disappeared. Instead, calls for nuclear non-
proliferation, the abolition of nuclear weapons, the prevention of diversion of nuclear
power to nuclear weapons, the safety of nuclear technology, the problem of waste man-
agement and other uses of nuclear technology (medicine; agriculture; seawater desalina-
tion), etc., became the focal point of the Holy See’s remarks, along with appeals for a
system that guarantees poor nations to make access to such technologies.”

Especially since the Great East Japan Earthquake and the Fukushima power plant
disaster, and given that the Catholic Bishops’ Conference of Japan issued in November
2011 a statement calling for an end to nuclear power generation, the Holy See’s view of
the use of atomic power has shown changes.

On June 9, 2011, just before an Italian referendum asking whether to resume nu-

8 Benedict XVI, Angelus, July 29, 2007.

% Prof. Hermann J. ABS, Statement at the 19th Session of the General Assembly of the IAEA,
Vienna, September 24, 1975.

1 Prof. Hermann J. ABS, Statement at the 18th Session of the General Assembly of the IAEA,
Vienna, September 17,1974.

92 At the General Assembly of IAEA held in Vienna on September 22, 2010, the Vatican’s
special representative Monsignor Ettore Balestrero declared that for the sake of peace and human
development the Vatican would “continue to support” IAEA efforts on behalf of the safe and reliable
use of nuclear energy.

% Pontifical Council for Justice and Peace, Energy, Justice, and Peace, Chapter 2, 1V, 5, Paulist
Press (2016), pp. 46-48.
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clear power generation, Pope Benedict XVI, speaking to newly-accredited ambassadors
to the Holy See, said, “One of our political and economic priorities must be to adopt in
every way a manner of life that respects the environment and supports the research in
and use of forms of energy that preserve the patrimony of creation and are that safe for
human beings.” In the referendum (conducted June 12-13, 2011), over 90 percent of
voters were opposed, and thus nuclear power generation was not resumed in Italy. Ben-
edict mentioned Japan’s nuclear power plant disaster in his January 9, 2012, New Year
greeting to the ambassadors to the Holy See, “We cannot disregard ... ecological disas-
ters like that of the Fukushima nuclear plant in Japan,” and he stressed the importance
of protecting the environment and the ecosystem. Pope Francis at the time of the Japa-
nese Bishops’ ad limina visit in March 2015 compared contemporary civilization repre-
sented by the nuclear power plant accident to the Tower of Babel and he warned that
human conceit might cause the destruction of civilization.

In the encyclical Laudato Si’ the attitude toward nuclear power is still cautious.
However, the encyclical does mention “the effects of nuclear energy use” among numer-
ous “risks to the environment” (184). Also, regarding the tremendous abilities that have
been given by modern technologies including nuclear technology, it says, “More precise-
ly, they have given those with the knowledge, and especially the economic resources to
use them, an impressive dominance over the whole of humanity and the entire world.” It
points out that there is no guarantee that knowledge will be wisely used, and that it is
“extremely risky” for a small part of humanity to grasp it (104).

In a sense, then, it can be said that the pope has various strong concerns about
nuclear power generation. But he has not clearly condemned it nor has he called for its
abandonment or phase-out.

There are certainly some people in the Holy See who aggressively promote nuclear
power.” Of course, there are others who take a cautious stand against it. Among those
opposed to nuclear power generation, some call upon the Holy See to withdraw from the
TAEA. In that case, however, voices in the IAEA calling for peace and nuclear nonpro-
liferation, the abolition of nuclear weapons, environmental protection, etc. would be
reduced. For that reason, it may be difficult for the Holy See to take a stance against

nuclear power.

4. Nuclear phase-out calls from other Christian communities and other religions

Following the Fukushima Nuclear Power Plant accident and the difficult situation

°* A prominent example is Cardinal Renato Martino who was the Vatican’s ambassador to the
United Nations from 1986 to 2002 and later became president of the Pontifical Council for Justice and
Peace responsible for issuing the Compendium of the Social Doctrine of the Church.



184 Part 3 Christianity and the Abolition of Nuclear Power

of the victims afterwards, Japanese religious organizations have expressed various atti-

tudes towards phasing out nuclear power.

Protestant Churches

Since soon after the Fukushima accident, Japanese Christian organizations have
expressed deep concern over the serious damage, and have called for phasing out of nu-
clear power generation in Japan. The National Christian Council in Japan (NCC]J),
which is comprised of Protestant Churches and the Anglican Episcopal Church in Japan
(NSKK)), issued a statement on April 11, 2011, a month after the disaster, calling for the
immediate and total abolition of nuclear power generation. In addition, the Japan Bap-
tist Convention (November 11, 2011), the Christian Network for a Nuke-Free Earth
(December 25, 2011), the United Church of Christ in Japan (March 27, 2012, March
11, 2013), the Japan Evangelical Lutheran Church (May 4, 2012) and NSKK (May 23,
2012) have issued similar statements.

'The 10th Assembly of the World Council of Churches (WCC) was held in Busan,
South Korea, in October and November 2013. At this conference of the world’s largest
organization of Protestants and other Churches, participants from Japan, South Korea
and New Zealand strongly appealed for ending nuclear power generation. In response to
this international movement, the WCC Central Committee adopted a “Statement to-
wards a Nuclear-free World” in July 2014.%

Among the Statement’s specific recommendations are:

(1) To sustain and deepen ethical and theological discussions about civilian and mil-
itary uses of nuclear energy, discerning what purposes they serve, how much they
actually cost, whose interests they serve, what rights they violate, their impact on
health and the environment, and whether there is actually evidence of the effec-
tiveness of using nuclear power or in accepting protection from nuclear arms;

(2) To develop and practice an ecologically sensitive spirituality to guide transfor-
mative changes in individual and community lifestyles; to make positive chang-
es in energy consumption, efficiency, conservation and the use of energy from
renewable sources; and to build on the experience of environmentally conscious
churches in the WCC;

(3) To practice and promote divestment from businesses and financial institutions
involved in the production of nuclear weapons or nuclear power and related

exports, and to advocate for the reallocation of government spending from nu-

%5 Statement towards a Nuclear-free World, July 7, 2014 (The World Council of Churches
Central Committee, Geneva, Switzerland, July 2-8,2014).
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clear weapons and nuclear power to the development of renewable energy and
the redevelopment of communities where nuclear industries are closing;

(4) To support rehabilitation, pastoral accompaniment, legal action and compensa-
tion for losses for the victims of nuclear accidents and nuclear tests including
survivors of the Fukushima disaster in Japan and victims of nuclear tests in the
Pacific; similarly, to support the lawsuit filed by the Marshall Islands against
the nuclear-armed states at the International Court of Justice.

The statement of the WCC, which is said to represent 500 million Protestant and

other Christians in the world, followed extensive lobbying efforts by Japanese Christians.

Religious and interreligious activities and declarations

The Japan Committee of the World Conference of Religions for Peace (WCRP)
held its 39th Study Meeting of Religious for Peace in January 2013 with the theme
“Nuclear Energy and Contemporary Society - Responsibility for the Future.” Anglican
Bishop Makoto Uematsu of the WCRP Japan Committee board and the primate of
NSKK explained the purpose of the gathering:*

The accident at the TEPCO Fukushima Daiichi Nuclear Power Plant in
the Great East Japan Earthquake scattered radioactive materials not only in
the immediate area but also over a wide range, threatening people’s lives. We
have realized that nuclear power generation itself is extremely dangerous.
Even without accidents, the use of nuclear power itself, from the fuel mining
stage to the waste disposal process, imposes sacrifices upon the weak. We
have learned from this great earthquake that it threatens the life that has been
given by the Divinity.

Behind these movements following the nuclear accident, there are the efforts of
religious people who have worked for years on the nuclear power problem. There is an
organization called “Association of Religious People Rethinking the Nuclear Power
Governance” formed in 1993.%” This group consists of religious people with various back-
grounds, mainly Buddhist and Christian. Many of the members are religious people who

have dealt with the nuclear power problem for a long time. The sustained efforts by this

% WCRP Religions for Peace Japan, “39th Religious Studies Meeting for Peace: Nuclear Energy
and Contemporary Society - Responsibility for the Future,” 2014.

%7 For details of the establishment of the organization, see http://mukakumuhei.com/. Members'
messages are summarized in [J5E  FEHREDERE—ND B2 D Fo\) (The crisis of total exposure
to nuclear generation — We want to protect life), Tokyo, Yugakusha. (in Japanese).
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association of religious and interreligious groups and individuals has shaped the basis for
questioning nuclear power by religious people since the accident at Fukushima. “Reli-
gious People Call for Abolishing Nuclear Power Plants,” a document by dozens of reli-

gious believers from various traditions including Shinto, was published on July 13, 2012.

Declarations by Japanese Buddhist organizations

In September 2011, the Rinzai Zen Myoshinji School issued “Declaration: Achiev-
ing a Society Not Dependent on Nuclear Power Generation.” The Shinshu Otani sect
adopted a “Resolution to Seek the Realization of a Society Free of Nuclear Power Gen-
eration through Stopping All Nuclear Power Plants and Decommissioning Reactors” in
February 2012. In June 2012, the Rissho Kosei-kai issued a public statement, “Toward a
Truly Prosperous Society: Beyond Nuclear Power.”

In his Peace Proposal issued in January 2012, “Human Security and Sustainability:
Sharing Reverence for the Dignity of Life,” Daisaku Ikeda, president of Soka Gakkai
International, which has great political influence in Japan, said, “I therefore urge a rapid
transition to an energy policy that is not reliant on nuclear power.” However, after that,
Komeito, a political party supported by Soka Gakkai, being part of the coalition govern-
ment, has been playing a supporting role to the government’s policy of promoting nucle-
ar power. The consistency of its position has been questioned both inside and outside the
religious group.

Particularly noteworthy was the December 1, 2011, declaration by the Japan Bud-
dhist Federation, to which most traditional Buddhist sects belong, “Seeking a Way of Life
Not Dependent on Nuclear Power Generation.” The statement points out, “Japan is the
only country in the world that has experienced atomic bombings,” and then, “because of
that misery and suffering we Japanese continue to proclaim to the world the preciousness
of life.” It stressed, “In the shadow of the pursuit of convenience, people living near nucle-
ar power plants spend their daily lives threatened by accidents and a legacy of radioactive
waste that cannot be processed. We create the waste and leave the problems to the future.”

The declaration further states that the infringement on life by nuclear power is

unacceptable from the viewpoint of the peace that the Buddhist spirit desires.

Based on the Buddhist spirit, the Japan Buddhist Federation has worked
toward world peace in order to build a society in which everyone’s life is re-
spected. But, on the contrary, we have expanded our desire for comfort and
convenience. In the shadow of the pursuit of convenience, people living near
nuclear power plants spend their daily lives threatened by accidents and a

legacy of radioactive waste that cannot be processed. We create the waste and
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leave the problems to the future. That is why we must deeply regret that we
have opened ourselves to nuclear accidents that threaten peaceful lives and

even life itself.

And finally, the declaration shows that the basis for seeking a life not dependent on

nuclear power is grounded in a religious spirit.

The Japan Buddhist Federation calls for reducing dependence on
life-threatening nuclear power generation and aims to realize a society using
sustainable energy not dependent on nuclear power. Rather than desiring
prosperity built on others’ sacrifices, we must choose a way that harmonizes
individual happiness and the welfare of all.

As we individually face this issue as a challenge for all of us, we will re-
think our way of life, get rid of excessive material desires, know what’s enough,
and do our best to realize a humble living before nature. We thus pledge that

we will build a society where everyone’s life is protected.

This presents an ethical ideal based on Buddhism that seeks to know what is suffi-

cient and live humbly before nature without dependence on nuclear power that threatens

life.

An individual Buddhist’s position

In Japan, religious groups per se generally do not concern themselves with political
problems. That tendency is particularly strong in the traditional Buddhist world. Under
such circumstances, the fact that after the Fukushima nuclear accident the Japan Bud-
dhist Federation issued its statement had great significance. Moreover, it was unusual for
Buddhist organizations and individuals to clearly declare their opposition to dependence
on nuclear power. The Monshu (chief priest) of the Jodo Shinsha Hongwanji School,
Koshin Ohtani, is a rare example of an influential person who represents a major reli-
gious school declaring his personal support for a nuclear power phase-out.”®

In his 2014 book, Ohtani points out that nuclear power have three “unsolved fun-

damental problems.”

First, current science and technology cannot render radioactive waste

*8 Koshin Ohtani, I' \» ¥ & 42 /" & 11 T || (Living Now), Tokyo, Bungeishunju, 2014, in
“Afterword.”
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harmless. ... It takes tens of thousands, or hundreds of thousands or even
millions of years before radioactive waste is no longer dangerous to humanity.
... In building nuclear power plants, people focus on their immediate interests
to the detriment of the future.

Second, once a major accident happens, there is a possibility that it can-
not be dealt with. The recent accident (Fukushima) is a typical example. ...
Among the nations of the world, Japan has very many volcanoes, earthquakes
and tsunami. Our mountains including the beautiful Mt. Fuji, valleys and
Inland Sea islands are all gifts of crustal movement. There is no way we can
think that nuclear power plant sites are exempt from that geologic movement.
... Is there any place where the impermanence of all things does not apply?

Third, the operation of nuclear power plants even in normal circum-
stances inevitably exposes workers to radiation. If those workers could find
safer work that paid the same, they would not take the more dangerous op-
tion. It is those who are vulnerable and without options that are sacrificed.
With the decline in Japan’s birth rate and the aging of society, labor shortag-
es will be filled by laborers from other countries where economic conditions
are not good. This is the internationalization of discrimination. Is that what a

beautiful country does? Is that what a wise country does?

In addition to these three points, Ohtani adds further reflections under the heading
“As those who are loved by Amitabha.”

Human desires are unlimited. In earlier times, because outside physical
and social limitations were great, desires controlled themselves. However, in
modern times, through the use of intelligence, various restrictions have been
removed, and desires can be fulfilled as they are.

But human intelligence is still incomplete and cannot adequately control
the negative consequences of the realization of desire. An extreme example is
the use of nuclear energy. There is no future for humanity if we just decide
what we want now without considering whether it is possible to harmonize
our choices with the future survival of other living things, including human
beings. It is not our task to eliminate desire, but to lead it toward harmony.

To that end, we need a sense of values that transcend day-to-day inter-
ests. The Enlightenment at which Buddhism aims, i.e., becoming the Bud-
dha, can be a hint for that.
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Ohtani looks upon the immorality of nuclear power and says that Buddhism should
be able to present “a sense of values which transcend day-to-day interests.” He is an ex-
ample of how the problem of nuclear power, like the problem of war and peace, is an

important ethical problem with which religions must be involved.



190

Chapter 3
The possibility of natural energy

When all of Japan’s nuclear power plants were stopped in 2011, it became clear that
the country does not face an electricity shortage even without nuclear power. Therefore,
phasing out nuclear power generation does not necessarily require “alternative energy.”
Even so, it is important to know about the possibilities that can replace nuclear power.
Germany, anticipating sufficient profitability, has already converted to natural energy
development as a national policy. Throughout the world, nuclear power generation is
already considered to be behind the times. In developing countries where infrastructure
is not well established, small-scale natural power generation is spreading rapidly. Japan
should also focus on its research and development.

Nuclear power is supported by the profit community’s closed structure known as
the “nuclear power village.” As a result, there has been little possibility for local residents
to have a say in important decisions concerning nuclear policy. On the other hand, pro-
moting renewable energy would provide increased opportunities for local residents to
participate in decision making related to energy production and consumption. This
would also likely deepen mutual ties among citizens. Switching from a lifestyle that
consumes energy without restraint to one that utilizes energy in moderation is a neces-
sary condition for building a self-sustaining society.

To promote such a shift, including plans to save electricity, it will be necessary to
deepen the lifestyle of “poverty” mentioned in the 2011 bishops’ statement. Promoting
energy saving and creating for ourselves social systems that sustain it are also the way to
promote the “ecological spirituality,” “integral ecology,” and “ecological conversion” ad-
vocated by Pope Francis. So, let us now consider the possibilities and current state of

natural energy and how we must live in order to benefit from them.
1. Conversion to renewable energy
Various forms of new energy

For the realization of a sustainable future society, new sources of energy are needed.

Because of the global need to reduce carbon dioxide emissions, “renewable energy” is
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especially indispensable.

With regard to energy, various terms have progressively appeared. The same word
is often used with various meanings depending on the context. An understanding of the
various terms related to energy regulation is therefore necessary in any discussion of a
nuclear-free society.

“Renewable energy” is obtained from endurable natural phenomena such as sun-
light, wind, geothermal heat, solar heat, heat existing in the atmosphere and nature, and
biomass (organic matter derived from animals and plants). It is also called “non-exhaust-
ible energy” because there is no worry of its exhaustion in the future. This is the opposite
of non-renewable or exhaustible energy (fossil energy) sources such as petroleum, coal
and natural gas. The use of non-renewable energy discharges environmental pollutants
such as carbon dioxide and nitrogen oxide, whereas renewable energy does not emit these
and so is sometimes called “clean energy.”

From the viewpoint of use, renewable energy may be classified into two categories:
“natural energy” and “recycled energy.” “Natural energy” includes “solar power” convert-
ing sunlight directly into electricity, “solar thermal energy” using solar heat to supply hot
water and air conditioning, “wind power” generating electricity by the rotation of wind-
mills, and “snowmelt energy” providing cooling by snow and ice stored during winter.
“Recycled energy, on the other hand, uses biomass to generate electricity. Biomass is a
collective name for biological resources from animals and plants such as wood chips and
waste materials, biomass gas, sludge or manure that are either burned directly or convert-
ed into gas.”

In daily life, the terms renewable energy and natural energy are often used inter-
changeably. On the other hand, the term “new energy” is also often used of new energy
sources and new ways to produce energy.

In Japan’s New Energy Law enacted in 1997 and revised in 2002, “new energy”
refers to non-fossil fuels. More broadly, however, new energy includes renewable energy,
recycled energy and even such exhaustible energy sources as fossil fuels.

Among natural new energy sources that are already beginning to function are solar
power generation, solar thermal utilization, wind power generation and snow and ice
heat utilization. In addition to biomass use for power generation, waste incineration,
refuse derived fuel, and reusing cooking oil as diesel fuel are among various forms of re-
cycled energy. Exploiting the temperature difference between the atmosphere and river

water or utilizing heat exhaust from factories are other possible sources of new energy

%% Utilization of biomass energy resources means that the emission and absorption of carbon
dioxide is "carbon neutral," generating and fixing equal amounts of carbon dioxide, and thus keeping
the amount of carbon dioxide on the earth constant.
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Diagram 3.3.1: New Energy

that are being researched. Small-scale hydro generation and geothermal generation are

already in use, and wave power generation and ocean thermal energy conversion are in

the stage of research and development but legislatively these are not specified as new

energy. (Diagram 3.3.1)

“New energy” can include the use of exhaustible resources when new ideas and

technologies enable their cleaner and more efficient use. The heat generated by Cogene-

ration of natural gas can be used to produce hot water and heating. Fuel cells that gen-

erate electricity through a chemical reaction between hydrogen and oxygen are yet an-

other form of new energy.

There are already well-known examples of the use of new energy for transportation.

Electric vehicles do not emit exhaust gases. Hybrid vehicles combine gasoline engines

and electric motors. Vehicles that use natural gas for fuel have reduced harmful emis-

sions. Methanol-fueled vehicles are also in use.

There are many forms of new energy, and Japan with its variety of geographic fea-

tures, climates, seasons and natural blessings can expect to be home to various renewable

energies.
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Dissemination of renewable energy

Renewable energy is not immune to criticism. For example, it requires large initial
capital investments, and because reliance upon daylight is easily affected by the weather,
assuring a stable supply is difficult. Compared with existing energy, renewable energy is
still expensive and not yet efficient. In addition, due to geographic conditions, restric-
tions may be imposed upon the installation of facilities. A further criticism is that the
installation and operation of facilities may cause environmental damage.

However, research, development and introduction of practical renewable energy
are progressing rapidly. New energy offers advantages in terms of stability because re-
newable energy is distributed by small facilities set up in various places. Thus, it is possi-
ble to disperse the risk of accidental blackouts as compared to large-scale centralized
power sources like nuclear power. Furthermore, it is possible to adapt the type, scale,
method of operation etc. of renewable power plants to the topography, weather and cli-
mate of the region. Policy developments such as a fixed-price purchase system, total
purchase system, separation of electrical power production from power distribution and
transmission, and new ideas like roof lending and solar sharing are making renewable
energy practical globally (Iida, 2011).

According to a report by the Agency for Natural Resources and Energy of the
Ministry of Economy, Trade and Industry, “The Current Situation and Problems Sur-
rounding Renewable Energy, 2014,” the share of renewable energy generation as a per-
centage of all electricity production of the main advanced nations is Spain 30%, Germa-
ny 22%, UK 11%, France 15% and the United States 12%. Japan’s share is 11%.
Regarding this, Lester Russell Brown points out that Japan seems unaware that the
country is being left behind in a worldwide energy shift (Brown et al, 2015). Based upon
its success thus far, Denmark, which obtained 39 percent of its electricity from wind
power in 2014, plans to increase that to 50 percent by 2020. Furthermore, the country is
planning to obtain from renewable energy all its domestic electricity and heat by 2035
and all energy, including transport energy, by 2050. While in Japan coal-fired power
plants continue to be built, in the United States, of more than 500 coal-fired power
plants operating at the beginning of 2010, more than 180 have already closed or are
scheduled to be closed. In the U.S., there are 600 companies and agencies that generate
and procure all their electricity from renewable energy sources. In China, wind power
now exceeds nuclear energy, and coal consumption began to decrease in 2014,

To promote renewable energy in Japan, an “Excess Electricity Purchasing Scheme
for Photovoltaic Power” that obligates power companies to buy the excess electricity
generated from sunlight at homes and business places went into effect in November
2009. A “Feed-in Tariff Scheme for Renewable Energy” began in July 2012. Under this
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scheme, the country guarantees that electric power companies will purchase electricity
generated by renewable energy at set prices. Electric power companies collect a “Renew-
able Energy Levy” from electricity users and use it to subsidize the introduction of still
costly renewable energy. After the introduction of this system, by 2014 renewable energy
use excluding large-scale hydropower rose from 1.4 percent to 3.2 percent in three years.
The introduction of renewable energy capability has increased sharply since 2012, with
capacity reaching 39.42 million watts as of the end of March 2015. The average annual
capacity growth rate has risen by 33 percent.

However, Japan is only six percent self-sufficient for its energy needs, and there is
a high reliance, 90 percent, on exhaustible energy. Clearly, Japan must establish a new
relationship with energy.

On April 1, 2016, “generalized liberalization of electricity retailing” for households
began. In the Tokyo metropolitan area, different industries such as gas companies, mo-
bile phone companies and railroad companies can now provide electricity with a variety
of rate plans. By contracting with companies that use more renewable energy for power
generation, consumers can choose a lifestyle that follows their values by reducing stress
on the environment. The choices of many individual consumers together become a force

to influence the direction of the power market.

Examples of Renewable Energy Initiatives and Future Possibilities

Various effects can be anticipated from the introduction of renewable energy. Low-
ering dependence on imported fuel will improve energy self-sufficiency, thus contribut-
ing to energy security. In the event of an emergency, even if it becomes difficult to supply
energy from large-scale sources, renewable energy has the advantage of ensuring that at
least some energy can be provided to a region. Another fruit of renewable energy is its
contribution to preventing global warming by reducing carbon dioxide emissions, thus
advancing the implementation of environmental policies. Increased employment oppor-
tunities in related businesses and community revitalization through cooperation among
residents are other major advantages that come from introducing renewable energy.

The renewable energy fixed price purchase system covers five types of energy: solar,
wind, hydro, geothermal and biomass. There are already concrete examples of each sort
(Agency for Natural Resources and Energy, 2016; Land Policy Bureau, 2014).

Solar power generation, which uses photovoltaic cells to convert solar energy into
electricity, is extensively used from general households to mega solar installations. It has
the advantage of being relatively easy to maintain and can be used as an emergency pow-
er supply. The downside is that output depends on the weather and concentrating gen-

eration in a certain area leads to voltage rises in the power distribution system which
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require costly power regulation.

The citizen-owned solar power generation business “Ohisama Fund (Sun Fund)” in
Iida City, Nagano Prefecture, has attracted nationwide attention as a groundbreaking
model of local production for local use of energy. This private company which functions
as an NPO has funded the installation of photovoltaic facilities on the roofs of public
buildings and provided generation units to private homes with no initial investment re-
quired. By the end of March 2013, the fund had 1,878 investors and a value of 1.18
billion yen. Residents take pride in their accomplishment, community involvement has
increased, the population has grown, and regional revitalization has advanced thanks to
increased local investment. For Iida, this regionally focused renewable energy business is
a solution to problems common in mountainous areas in Japan such as a declining birth-
rate, an aging population, declining social infrastructure resulting from population de-
crease and declining regional identity. Citizens are now starting work on a small hydro-
electric power generation business.

Wind power, which generates electricity by the rotation of wind turbines, ranges
from large wind farms to small structures installed on public facilities such as schools and
municipal halls. The advantage is that large-scale wind farms can generate power at a
cost comparable to that of thermal power and hydropower day and night so long as the
wind blows. However, there are problems in that a vast flatland is necessary, and suitable
sites with good wind conditions are limited.

A well-known example of using electricity sales profits is Yusuhara-cho in Kochi
Prefecture. The community’s Windmill Foundation uses revenue earned by wind power
to promote the town’s environmental projects, such as subsidies for the introduction of
solar power generation facilities and forestry management. In addition to wind power
generation, the town is working on the utilization of other natural energy, such as small
hydropower generation to power a junior high school and streetlights or turning thinned
timber into fuel pellets.

Hydroelectric power generation produces electricity by using water falling from a
dam or similar structure to turn a turbine. In recent years, small- and medium-sized
types that can generate electricity in agricultural canals and small rivers have drawn at-
tention. Advantages include stability, the high potential as a distributed power supply
powered by relatively small-scale equipment and the fact that many suitable sites have
not yet been developed. The challenge is that the construction of small- and medi-
um-sized dams is relatively expensive and requires the adjustment of water rights.

An example of citizens and government working together to produce hydroelectric
power is the Kachuugawa Small Hydropower Civic Power Station “Genki-kun” in Tsu-

ru, Yamanashi Prefecture. With a small hydropower generator in the river flowing in
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front of the city hall as a symbol, Tsuru has become famous as “the city of small hydro-
power stations.” Citizen participation in environmental education programs and projects
is increasing. In addition, efforts are being made to operate and monetize renewable
energy by selling mini publicly issued bonds and green power certification.

Geothermal energy uses steam or hot water produced by underground heat to turn
turbines and generate electricity. Once the steam has done its work, it is condensed and
returned underground. Output is stable, large-scale development is possible and plants
can operate day and night. As a volcanic country, Japan has the third largest Geothermal
energy resources in the world. However, there are disadvantages, such as a long develop-
ment time of about 10 years, high development costs and the overlapping of develop-
ment areas with hot springs and park facilities. It is difficult to get local cooperation in
developing this form of generation.

For a long time, the Sobetsu district of Hokkaido’s Morimachi Town has been
using heat from a local hot spring and geothermal energy for greenhouse cultivation of
vegetables. By cultivating and shipping summer vegetables such as tomatoes in winter,
the community has succeeded in securing stable production volume and profit. Installing
boilers is unnecessary, so running costs are low, contributing to the independent man-
agement of small businesses.

Biomass power generation uses biological resources (biomass) such as animals and
plants as energy sources to generate electricity, converting woody biomass, agricultural
residues and food waste to energy. The advantages are the effective use of resources,
waste reduction and the fact that weather is not a concern. On the other hand, it is dif-
ficult to maintain a steady supply of raw materials and there are costs connected with the
collection, transportation and management of raw materials.

“Biomass Town Maniwa” in Okayama Prefecture is famous among Japan’s numer-
ous biomass towns as being especially advanced. Responding to concern that the opening
of the Chugoku Odan Expressway in 1992 would increase the outflow of young people
from the urban areas and worsen depopulation, young business people and leaders in
various fields organized the “21st Century Maniwa Juku (study center)” to focus on using
wood resources, a major local asset. Under the rubric Collect-Convert-Use, the organi-
zation actualizes the biomass town concept by utilizing wood-based waste, livestock ex-
creta, food waste, scrap wood, etc. The center also explores ways to improve the utiliza-
tion rate of each of those resources. Each year, more than 2,000 people from Japan and
abroad join bus tours to learn about the city’s initiatives and to visit the facilities.

These examples demonstrate common results of the successful introduction of re-
newable energy. Making use of local characteristics such as topography and climate

along with the energy management principle of local production for local use creates new
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employment opportunities. In addition, connections among people are strengthened
through cooperation on projects. Schemes of circulation of not only material but also
financial resources for local development are well organized. Citizens become aware of
how the introduction of renewable energy contributes to the solution of various local
problems, and projects that bring together the present generation become the basis for

gathering and training the next generation of local leaders.
2. Efforts to prevent global warming

Energy saving

'The next major impetus for a wider understanding of the energy problem after the
Chernobyl nuclear power plant disaster was the UN Framework Convention on Climate
Change adopted for the prevention of global warming at the United Nations Conference
on Environment and Development in 1992. The consensus is that global warming arises
due to an increase in greenhouse gases, including the carbon dioxide emitted from fossil
fuel used for power generation. In Article 4 of the Convention, the goal was set to return
greenhouse gas emissions to the 1990 level by the year 2000, and various initiatives to
realize this were promoted both in Japan and overseas.

'The 3rd Session of the Conference of the Parties to the United Nations Framework
Convention on Climate Change held in 1997 is generally known as COP 3. In the
“Kyoto Protocol” adopted at COP 3, a target was set to reduce greenhouse gas emissions
by five percent or more from the 1990 level in developed countries between 2008 and
2012. Japan initially set its target at plus-minus zero percent, while America set it at plus
two percent. However, the EU set its reduction target at minus 15 percent. The differ-
ence between the EU and Japan shows a fundamental difference of recognition and atti-
tude on environment issues. While the EU already had the concrete policy objective of
converting to natural power sources, Japan tried to maintain its greenhouse gas emissions
at the current level through “Eco Tech” aimed at reducing costs through water conserva-
tion and electricity saving. By the end of the conference, Japan had set a reduction target
of six percent. Due to the Global Financial Crisis, Lehman Shock, which resulted in
reducing emissions by nine percent from 2007 to 2009, and by adding greenhouse gas
absorption by forests and utilizing the Kyoto Mechanism'®, Japan achieved its target. In

1% This is one of the flexible measures that can be used by countries to achieve targets where
numerical targets have been imposed on greenhouse gas emissions by the Kyoto Protocol. The system
allows countries whose greenhouse gas emissions exceed their allowance to purchase emission
allowances from foreign countries and regards reductions in greenhouse gas emissions implemented
abroad as domestic reductions.
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fact, though, emissions increased 1.4 percent.!!

A Promotion of Measures to Cope with Global Warming Act was enacted in Japan
in 1999. Based on its Article 25, the Japan Center for Climate Change Actions (JC-
CCA) was founded. JCCCA has played a central role in laying the foundation for ener-
gy conservation efforts in Japan through nationwide activities such as support for global
warming prevention activities by local consortiums, education for energy saving, devel-
opment of a Power-Saving Manual for Homes and support for such projects as the
Eco-Diagnosis Project for Homes.

At the United Nations Conference on Climate Change (COP 21) held in Paris
from November 30 to December 13, 2015, a new legal framework, the Paris Agreement,
was adopted. All the participating countries have agreed to clearly stated numerical tar-
gets to hold global temperature increase to less than two degrees above the pre-Industri-
al Revolution level. Conventional wisdom had been that global warming countermea-
sures to reduce greenhouse gas emissions were the responsibility solely of industrialized
countries. In fact, however, that did not work. Therefore, it was a big step forward when
all the participating countries agreed to suppress the rise in temperature. However, under
this agreement, each country will voluntarily set its own target for emissions reduction,
and so the agreement has left the formulation of concrete plans to each country.

Prior to COP 21, Japan submitted a target plan to reduce greenhouse gas emissions
by 26 percent of the 2013 level by 2030. However, considering that in 2013 emissions
were the second highest in history due to the impact of the nuclear power plant accident,
26 percent is far from a high goal and has aroused criticism from the international com-
munity. However, regardless of whether target values be too low or too ambitious, Japan
ought to be committed to various energy saving measures in the future, systematic pro-

motion of renewable energy and energy creation.

New forms of energy saving

Why do we consume so much energy in the first place? The level and development
capabilities of Japan’s eco-technology are high, and energy-saving practices have been
available since the 1990s.

Nevertheless, if we think about reasons for the failure to reduce energy consump-
tion, clearly the pattern of “mass production, mass consumption, mass disposal” blocks
change.

Before a single product is sold, it must go through processes such as procurement

191 Although Japan achieved the goal in terms of numbers, in fact that was accomplished by
emissions trading. Carbon dioxide emissions in Japan have not been reduced.
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and processing of raw materials, manufacture at factories, shipping to suppliers, and
delivery to wholesalers and retailers. The life-cycle process of any products from raw
material procurement to disposal is also an energy consuming process. We purchase
products at shops and on the Internet, but after using them we discard them as trash.
There are various tools used to visualize this load on the environment, such as food mile-
age program, virtual water, ecological footprint, etc. However, the basic problem is that
we live in a material culture of “mass production, mass consumption, mass disposal” that
requires a large amount of energy from manufacture of products to their disposal. The
energy crisis is a result of our lifestyle.

In the past, energy saving was focused on controlling electricity usage. However,
merely using appliances for a short time to save electricity means little in the face of a
lifestyle that includes continually discarding products that have been mass produced. We
need to analyze the structure of contemporary society that encourages mass consumption
of energy and then think about new methods of energy conservation. Even slight chang-
es in current ways of thinking may well make it possible to explore new forms of energy

saving.

Creating regional sustainability

The movements for advanced natural energy introduction in Japan and the rest of
the world have something in common, namely the fact that they began with the voluntary
efforts of local communities. The Intergovernmental Conference on Environmental Ed-
ucation organized by UNESCO in 1977 and held in cooperation with the United Nations
Environment Program, adopted the “I'bilisi Declaration.” Its action guidelines for envi-
ronmental problems clearly illustrate the principle, “Think Globally, Act Locally.” In fact,
when it comes to addressing environmental issues, tackling what can be done at the local
level while keeping the overall picture in mind is sometimes a major transformative force.
Grassroots efforts that germinate locally gradually involve more people, and draw cooper-
ation from industry, government and academics. Further technological development and
policy support follow, and eventually a new system will have developed.

In the United States, photovoltaic power generation became popular when the
Sacramento Municipal Utility District (SMUD) in 1993 introduced a “Solar Pioneer”
system that rewarded homeowners who installed solar energy. In Denmark, which pio-
neered wind power generation, the beginning was an effort by a wind power cooperative
in a small town called Nisolberg (lida, 2011, p. 92).

In Japan as well, many progressive initiatives have begun with citizen action in
mountainous rural areas. Since the 1992 Rio Earth Summit, metropolitan areas and re-

gional cities are forming what is called “a virtuous cycle of economics and the environ-
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ment” in which government and citizens cooperate to tackle environmental problems.
However, they are focused on energy conservation and face a dilemma in attempting to
take measures against environmental problems such as global warming while aiming for
economic growth. Efforts towards energy creation through natural energy use aimed at
fundamentally changing values and social structure started early in mountainous areas.
For example, as mentioned earlier, even before the Great East Japan Earthquake, the
“biomass town” of Maniwa in Okayama prefecture and the civil power station of ida city
in Nagano prefecture introduced local production for local use of sustainable new energy
through collaboration between the government and residents.

The common feature of these new energy projects is that they were introduced as
providing solutions to local problems and counted among those the formation of local
community leaders. Japan has many social problems that are related to the nuclear pow-
er issue and earthquake reconstruction. These include employment, the declining birth-
rate, the aging society, welfare, childcare, medical care, education, human rights and the
environment. Many of them are complicated by economic disparities. As the population
concentrates in urban areas, leaving a shortage of workers in rural areas depending on
primary industry, the problem of aging has become increasingly serious, with about 49
percent of such communities depopulated. Since environmental problems are related to
other social problems and greatly affect people who are disadvantaged, the introduction
of new energy may well contribute to providing solutions to other problems.

The process of resolving regional problems and creating a sustainable community
while converting regional weaknesses to assets involves new systems and mechanisms
that support new values where residents make policy decisions. Government, industry
and citizens who once tended to confront each other over regulations have found ways to
cooperate while exploiting the strengths of their respective positions. As a result, local
leaders are formed through the encounter of people with various social backgrounds. As
residents participate in policy decisions, a climate of coexistence and enriched exchange
is created that fosters quality relationships that differ from merely quantitative develop-
ment and growth.

Connected with this in Japan as in other places, a new business model called “social
enterprise” has appeared. Also called “social business” and “community business,” social
enterprise is a collective term for activities that seek to solve various social issues such as
environmental problems, poverty, birthrate decline, population aging and regional pro-
motion through business activities. Organizational forms include not-for-profit organi-
zations (NPOs), intermediate corporations and even stock corporations. In areas where
government officials and volunteer organizations once dealt with social problems, now

social enterprises are expected to conduct their businesses to solve problems, develop and
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utilize new products and services together with schemes to provide them, and establish
new social values. Social enterprises are hoped to also be active in initiatives such as the

introduction of new energy that require new values and new ways of doing things.
3. Reducing electrical energy dependence

Reconsidering energy consumption

The November 2011 statement of the Catholic Bishops’ Conference of Japan did
not simply call for a phase-out of nuclear power. While recognizing that electrical ener-
gy is indispensable to daily life, the bishops said it is necessary to reform our excessive
dependence upon it. Here we will look at how that is desirable and possible.

As has been pointed out, it is important to increase the proportion of renewable
energy in energy consumption. However, compared to nuclear and thermal power, re-
newable energy produces less electricity per facility. Attempts to use renewable energy
sources to produce large amounts of electricity comparable to what nuclear and thermal
power produce can create new environmental problems (Ozawa, 2013). Moreover, al-
though “natural energy” has an image of being environmentally friendly, wind power
generation emits damaging low frequency sound and causes death to birds that collide
with the generators. Solar power generation facilities cover extensive surface areas, rais-
ing concerns about their impact on animal and plant life. Hydro power and geothermal
generation also require considerable intervention in the natural environment. There are
also concerns about changes in the landscape due to the installation of power generation
facilities. No matter what the energy source, some environmental burden is unavoidable.

The German environmental thinker Gerhard Liedke says “The energy budget paid
by humans is the measure of violent behavior against nature.” That is, “Higher energy
consumption corresponds to greater violence.” (Liedke, 1993)

If phasing out nuclear power generation is not to create new environmental prob-
lems, it is essential that we abandon the idea that progress can be equated to unlimited
energy use. It is essential to reconsider whether we really need all the energy we are using
every day and to review our energy wasting lifestyle and society.

“Energy saving” may be the only method of generating electricity without impos-
ing a burden on the environment. It is possible to think of cutting back on or not using
electricity as a way of producing electricity (Hennicke and Seifried, 1996).

The electricity that we directly use, however, is only a part of energy consumption.
In fact, we must consider the reduction of energy consumption through heating, trans-
portation and the placement of companies and factories, throughout the communities in

which we live. In addition to directly reducing the amount of electricity used, we ought
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to be aware that water and underground resources are necessary to make electricity and
the whole problem of the global environment is deeply involved in it. However, let us see
what sorts of things each of us can do now about energy saving. Even if it seems that
installing photovoltaic power generation facilities at home is too much, anyone can turn
their residence or workplace into a “power saving station.”

Promoting energy saving will initiate a review of society’s entire living and social
structure, leading to the transformation of social systems. In short, the key is to create a
system that encourages and rewards energy saving, rather than leaving it to individual
person’s or company’s efforts. There are two units of electricity to consider here. The
kilowatt (kW) is the amount of electricity used in any moment. The kilowatt-hour
(kWh) is the amount of electricity used over that period. In energy saving it is important
not only to reduce the amount of electricity used (kWh), it is also important to lower
power consumption (kW) during peak hours. Therefore, as an electricity rate system to
motivate energy saving, as for kW saving, we need a time zone rate system that increases
costs during peak usage periods, and, as for kWh saving, we need a progressive rate sys-
tem that increases costs in accord with the amount of electricity used. In this way, when
the three areas of technology, electricity usage and the social system are linked, society as

a whole will promote energy saving.

Ecological spirituality and poverty

In the context of large social structures, the ecological role of individuals and
churches seems limited. They may doubt that they can make a meaningful contribution
to energy saving. In response to this question, the environmentalist Manfred Linz an-

swers as follows.

Individuals and groups can play a starting role in society’s advance. Cer-
tainly, those actions alone are insufficient. But no change will occur if there is
no one to make a start. The power that pioneers possess of insight and action is

the most important prerequisite for social change to begin. (Linz, 2012, p. 60).

In other words, while we should not overestimate the role that individuals and
groups can play, neither may we underestimate it. As Japan deals with the challenge of
phasing out nuclear power, Christians and their churches can use electricity moderately
to prove that a satisfying life is possible without being excessively dependent on electrical
energy. It would be a way to be “salt of the earth and light of the world.”

Energy saving will help bring about the “poverty” the bishops’ statement speaks of

by causing a reevaluation of the social system, building a recycling economy, and prompt-
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ing changes in people and society. About that, the Japanese bishops say the following.

Therefore, Christians have an obligation to bear genuine witness to the
Gospel especially through the ways of life expected by God; “simplicity of life,
the spirit of prayer, charity towards all, especially towards the lowly and the
poor, obedience and humility, detachment and self-sacrifice.” We should
choose anew a simple and plain lifestyle based on the spirit of the Gospel, in
cases like saving electricity. We live in the hope that science and technology
will develop and advance based on the same spirit. These attitudes will surely

lead to a safer and more secure life without nuclear plants.

It will also deeply harmonize with the philosophy of “integral ecology” and “ecolog-
ical conversion” that Pope Francis emphasized in his encyclical Laudato Si’. The addition
to the “human ecology” and “social ecology” that have been spoken of by the Catholic
Church on environmental issues is an emphasis on strong connectedness between, on
one hand, each one’s relationship to oneself and the inner environment lived out therein
and, on the other, the problems of the environment of the outer world. From that point
of view we recommend changing to a lifestyle oriented towards ending nuclear power.

In his encyclical, the Pope emphasized three themes:

(1) gratitude for the many blessings of the created world (praise);

(2) recognition that all things are interconnected (integral ecology);

(3) the healing of the injured world (concrete action).

Integral ecology is based on “an approach to ecology which respects our unique
place as human beings in this world and our relationship to our surroundings” (15) and
stresses the fact that there is an unbreakable connection in environmental, social and
human problems (141). Rather than fragmented and segmented research, we need the
wisdom to recognize that safeguarding the environment involves “an interrelation be-
tween ecosystems and between the various spheres of social interaction” (141).

Then, in order to spread such an ecology, the pope strongly recommends a different
way of life, an “ecological conversion” (cf. 203-208; 216-221). “The ecological crisis is
also a summons to profound interior conversion” (217). In that case, Christian faith and
spirituality become a profound motive to foster passion to defend and preserve the earth.
Although the pope talks about St. Benedict and Blessed Charles de Foucault, he also
proposes as a model St. Theresa of Lisieux, who encouraged small acts of love in one’s
immediate context (230-240).

At the same time, Pope Francis calls for “civic love.” There is civic and political

value in people’s taking care of each other, even in small things, such as “universal frater-
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nity” (228) and a “culture of care” (231). “We must regain the conviction that we need
one another, that we have a shared responsibility for others and the world, and that being
good and decent are worth it” (229). This is yet another fruit of ecological conversion.
For this to happen requires cooperation and support among various groups, experts and
local governments in civil society.

Moreover, “change is impossible without motivation and a process of education”
(15), so education connecting humans and the environment becomes very important.
Environmental education can influence everyday actions and habits such as saving water,
separating refuse or turning off unnecessary lights (211). Integral ecology consists in an
accumulation of everyday casual behaviors. For us humans, yearning for beauty and har-
mony, ecology is indeed a problem of life led every day. For that reason, all educational
environments such as schools, homes, media and catechesis must be involved (213).

Also, in our families and communities, we should discuss what kind of new way of
living we should choose as well as small practical steps such as recycling resources and
trash to counter the throwaway culture. To deepen the environmentally minded theolo-
gy and spirituality, parishes, schools, and social information centers should cooperate
with local bishops to encourage the formation of “citizens awakened to the environ-
ment.” Cooperation in dialogue with government policymakers and other religions is
also important.

As mentioned above, conversion of mind and heart toward the “integral ecology”
recommended by Laudato Si’ with a spirituality sprung from it draws us to the poor and
humble Christ and invites to know the realities of the world and to practice justice. In
that sense, this encyclical proclaims that nuclear energy and the nuclear power problem
are linked to individual dignity and human rights as well as sustainable energy, climate
change, the economy, the needs of the poor, immigration and pollution.

The “poverty” for which the bishop’s statement appeals is an aspect of the “integral
ecology” and “ecological spirituality” raised by Laudato Si’. It will lead to a new lifestyle
that deepens relationships with God, society and nature while affirming the importance
of human dignity in consumption and in life. Tbe Catechism of the Catholic Church (2833)
teaches that “poverty” is “the virtue of sharing” that fairly shares as needed without mo-
nopolizing wealth. In other words, “poverty” is placed under a more universal purpose of
jointly using the wealth of the world for the whole human race, rather than simply ascet-
icism for the development of one’s personal virtue. Therefore, this lifestyle based on “so-
briety” and “solidarity” is not a regression to an inconvenient life. Rather, it can be per-
ceived as progress towards a new abundance and integration for humanity and society.
This “new quality of life” is a well-balanced and happy way of living with true peace of
mind, free of greed for consumption, and filled with joy in the depths of one’s being.
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Science views creation and ethics

In 2004 the International Theological Commission of the Vatican issued a state-
ment titled Communion and Stewardship: Human Persons Created in the Image of God. This
report develops moral theology with the theme of the relationship between humanity as
image of God and nature. Regarding the natural world, the commission presents a view
of the world in which the act of creation continues dynamically through collaboration
between God and human beings. The commission proposes that we see humans in the
evolving history of the universe under the light of faith (62), and the emergence of life
and its evolution as taking place in the history of the cosmos and the Earth (63). In light
of the various environmental problems and techniques of genetic manipulation that we
are confronted with, it proceeds to consider the ethical problem of human responsibility
as the image of the triune God to all creation with a conclusion as follows: “In these
(scientific and technical) areas, just as human persons are called to give witness to their
participation in the divine creativity, they are also required to acknowledge their position
as creatures to whom God has confided a precious responsibility for the stewardship of
the physical universe” (95).

Humanity is one among the creatures living on the Earth. Living organisms cannot
survive in an isolated existence, but can exist by being deeply involved with the natural
environment of the Earth. Further, the Earth receives energy from the sun, and at the
same time it emits energy towards outer space. Instead of being a closed system, living
things constitute an open system to the Earth, and the Earth is an open system to the
universe. The Earth is a planet of the solar system born about 4.6 billion years ago from
gases and dust derived from a supernova explosion. As the temperature of the hot surface
declined 4 billion years ago, the oceans and tectonic plates formed. Movements of plates
(plate tectonics) and circulations of the atmosphere and the water around the surface
caused the climate to stabilize and life was born. As energy in the form of radiation and
ultraviolet rays reaching the surface from the universe became more moderate, living
organisms have evolved along with the history of the Earth.

Living creatures maintain their lives and pass genetic information on to their de-
scendants. The DNA that constitutes a gene can repair itself when it is damaged by ra-

diation or the like, but mistakes may occur at that time. Even misreadings may occur
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when DNA is transcribed. Gene mutations due to mistranscription of DNA can cause
death in individual organisms, but it also causes branching out to new species and pro-
motes evolution. Thanks to this mechanism, living things have evolved along with
changes in the magnitude of energy that the Earth captures and releases.

Humanity, which was born about 7 million years ago, started an agricultural life
about 10,000 years ago, affecting the environment of the Earth differently from other
creatures. Sometimes human beings destroyed the environment, but the Earth system
has a certain resilience. While constantly receiving energy from the sun, it is protected by
the magnetosphere from the strongest energy. The interaction of the earth (the crust and
plates, the core, and the mantle), the water (oceans), the atmosphere, living organisms
and humans, affecting each other, have formed the Earth system.

The Earth system referred to here can never be explained by a view of nature based
on mechanism or constituent reductionism. Ethics will be needed in the future, taking
into consideration relationships between the whole Earth system and humans. In the
tradition of the Catholic Church, humans as image of God are open to others, creating
the common good in society and participating in the common good in the natural world.
Recapitulating from the above-mentioned modern scientific way of thinking, “human
existence open to others” is expanded to the whole Earth system: all “beings” are open to
others, forming an order throughout the natural world while maintaining its balance.
From this point of view, new consideration is needed about the use of nuclear energy and
the destabilization of nuclei by human-caused nuclear fission.

Given this perspective, if the risks associated with development are disproportion-
ately imposed upon specific people including future generations and poor people are
forced to endure injustice, we must analyze social, political and economic situations,
think about what to do concretely, and act. In doing so, we must build sound relation-
ships among people while also aiming to deepen healthy relationships between human
beings and nature.

Humans are given a natural environment from God, where they have a home and
make use of various things. However, if we do not deal with the natural environment as
a partner, and only exploit it according to its utility for human interests, we will disturb
the natural order. We must reaffirm that human existence is enabled by various relation-
ships with the natural environment and that the richness of human life is conditioned by
the richness of nature. In addition, we must not forget that the relationship between
human beings and nature and relationships among humans in society are mutually relat-
ed and influenced. If wealth and power are concentrated in the hands of a few people, the
order based on the common good of human society will be disturbed, and that disorder

will also affect the natural environment. Now that human influence on nature is increas-
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ing, that disruption will be even greater.

Jinzaburo Takagi and the Bible

Jinzaburo Takagi (1938-2000) was one of the pioneers in opposing nuclear power
in Japan. He studied nuclear chemistry at Tokyo University, and after graduation he
worked in the nuclear power industry before he started teaching at Tokyo Metropolitan
University. However, he decided to live as a citizen scientist, quit the university, and
established a movement to think about how to make use of science and technology,
sharing knowledge with citizens about these. He was also the founder of Citizen’s Nu-
clear Information Center. Takagi was convinced that opposition to nuclear weapons and
opposition to nuclear power were inseparable.

Takagi was not a Christian, but after he participated in a workshop at a Protestant
church in 1993 he made a contribution: “Did the Bible Foresee Nuclear Power?” (Tak-
agi, 1993). In this essay in which he reads the Old Testament from an ecological per-
spective, Takagi asks, “Given today’s situation in which nuclear power has been devel-
oped, exists, and exposes humanity to threat, does the Bible or Christianity have anything
to offer for the survival of humanity and other living things?” Takagi, who questioned
the way people are presented in Chapter 1 of the book of Genesis as being “the image of
God” and having “dominion over the earth,” found in his reading that Genesis draws a
picture of runaway human desire and warns against it, and he came across a story of the
flood caused by God to stop this. Thus, Takagi had a deep interest in humanity depicted
as the “caretaker of creation” in the story of the flood and the ark in Chapter 9.

Here you cannot miss the difference from Chapter 1. Here all the earth’s
things are entrusted to the hands of humanity, but the words “rule” or “do-
minion” are not used. God says, “I give you all these things,” but this can be

understood as having responsibility as caretaker or guardian.

While acknowledging that such a positive reading is possible, Takagi raises a ques-
tion that is linked to nuclear problems, asking whether the Bible may be too human-cen-

tered or too terrestrially focused:

Nuclear power is a technique that introduces matter that is foreign to the
original terrestrial world to destroy the stability of the nucleus. It thereby tries
to obtain non-terrestrial (astronomical!) power. It is inherently incompatible

with the principles of terrestrial life and we typically see that irreconcilable
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conflict in Hiroshima, Nagasaki and Chernobyl. Considered in this way, nu-
clear development is literally a Promethean act of stealing heaven’s fire, which
should have been forbidden.

In this way, Takagi finds the “expansionism” of human desires arriving at the use
of nuclear energy in the erasing of distinctions between the heavens and the earth. He
finds the distinction between the law of the heavens and the law of the earth not in the
book of Genesis, but in the book of Job. Takagi considers Chapter 38 of the book of Job.

I am surprised that the distinction between the law of the heavens and
the law of the earth, which I said is missing in the Bible (Genesis), is clearly
written here. It is to be remarked that Yahweh talks about the inviolable region
for humans while the relationship with nature (the universe) is not mentioned
in the context of human specificity as “the image of God.” When I read Job
from this point of view, it seemed to me to be obvious why the righteous Job
had suffered. He was certainly a straightforward person. But humans are just
humans. Even though humanity is only a small entity in the universe, it is an
expansive entity trying to exploit the earth to the full and extend its dominion
to the universe by use of its cleverness. Humans seem destined to have such
tendencies. And so, with an intention of living justly with a correct under-
standing of its own place proportionate to the universe or proper in nature,
humans must always fight against that expansionism within and endure nu-
merous hardships. By taking on those hardships, humans will be able to fulfill
their responsibility as stewards of the earth. Otherwise, humanity as “the im-
age of God” will become arrogant administrators, i.e., absolute monarch, of

the earth.

Takagi warns that unless we fight against the expansive character of our own de-
sires, humans will forget to distinguish between the law of the heavens and the law of the
earth, grasping at nuclear energy use, and thereby inviting a society under nuclear-based

control.

Robert Spaemann’s anti-nuclear theory

Robert Spaemann (b. 1927) is a leading German Catholic philosopher who has a
deep friendship with the former Pope Benedict XVI. Spaemann tries to establish ethics
in relation to ontology in dialogue with Aristotelian philosophy and medieval Christian
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thought and place it in the contemporary context. For Spaemann, the ethical Aufgabe
(duty) is required by the ontological dimension of Gae (gift). From that perspective, he
says that the relationship between man and nature must be based on the fact that our
existence is open to others (Spaemann, 1989).

Spaemann has questioned the peaceful use of nuclear energy since the 1950s, and
in 1979 he declared that nuclear power plants should not be operated so long as there are
no nuclear waste treatment facilities for final disposal. In July 2011, when his anti-nucle-
ar thought was newly in the limelight immediately after the Fukushima Nuclear Power
Plant accident, Spaemann published 7he Arrogance of the Atomic Age.

Spaemann presented his view on consensus building regarding the use of nuclear
technology in about 1980. According to his view, radioactivity causes a situation that
cannot be restored, and since future generations cannot change this fact they are forced
to accept it. Therefore, those who recognize historical solidarity with future generations
cannot accept a consensus made by a merely intragenerational majority. We must also
take the opinions of people with expert knowledge into account, even though they may
be a minority, Spaemann thinks that a state does not fulfill its responsibility if it intends
to produce facts prematurely without waiting for people with such expertise and knowl-
edge to finish their debate (Spaemann, 1979, pp. 44-45). In other words, when human
beings intervene in nature by technology such as nuclear power, unless it is proven that
the intervention is really necessary, and that it is certain to cause only slight damage, the
state is responsible for preventing the use of such technology (Spaemann, 1979, pp. 46-
47). And it is necessary, he claims, to explore the possibility of other sources of energy
replacing nuclear power with their physical, technological, social and economic implica-
tions, and allow them to be compared honestly with nuclear power, a necessity com-
pelled by Christian conscience. (Spaemann, 1980, p. 71).

The biggest reason Spaemann advocates the abandonment of nuclear power in
Germany, which is not an earthquake-prone country, is that moving ahead with nuclear
power in the absence of the prospect of determining the final disposal of radioactive
waste is to treat future generations with extreme irresponsibility and even frivolousness.
In 2006, in an article published in the German center-right newspaper Frankfurter All-

gemeine, Spaemann said,

Starting nuclear power generation before the problem of final disposal
was completely solved was an irresponsible bet even though a solution might
finally be found in the future. The confidence that a solution will be found is
a pseudo-religious belief that there will always be a pre-established harmony

between what we demand and what the universe is ready to supply.
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In presenting his opinions Spaemann warns of the insatiable curiosity of scientists
and the optimism towards the development of science and technology which is essential-
ly tied to it (Spaemann, 2011, p. 111).

He thinks about technology, especially nuclear power, like this because of what he

thinks about the way human beings and nature should be:

When we humans destroy nature, we destroy our own foundation. If
nature becomes a problem, in that respect the problematic is always human
beings themselves. To put it better, however, it is precisely for that reason that
it is necessary to abandon human-centered views today. It is because humans
will continue to destroy nature as long as nature is interpreted functionally
according to humans’ own desires and nature conservation is carried out from
this point of view. ... Only by learning to respect the richness of living things
as valuable in themselves, overcoming the anthropocentric viewpoint, in oth-
er words, only in a religious relationship to nature will modern people be able
to establish the foundation of human existence from a long-term perspective.
Human-centered functionalism eventually destroys humans themselves.
(Spaemann, 1979, pp. 35-37)

From Rerum Novarum to Laudato Si’

An encyclical is a pastoral document that the pope sends to the bishops of the
Catholic Church concerning matters of high importance affecting the whole church. The
word comes from the Greek enkyklios (circular, general), a proclamation by a ruler or
administrator regarding laws and commands. Papal encyclicals have been issued since
the seventh century but became a normal means of papal guidance in the 18t century.

The first encyclical dealing with social problems was Leo XIII's Rerum Novarum
(Rights and Duties of Capital and Labor) in 1891. Pius XI marked the anniversary of
that encyclical with Quadragesimo Anno (In the 40t Year) in 1931. Almost all modern
popes, such as John XXIII with his 1963 Pacem in Terris (Peace on Earth), have issued
encyclicals dealing with social issues

The teachings of the Church on social issues represented by encyclicals and other
pastoral documents from the magisterium are called “the social doctrines of the Church.”
This is a faith-based consideration for responding to the situation of the world and soci-
ety in each era. These social doctrines, on one hand, are anchored in fundamentally un-
changed values and principles based on faith and, on the other, present a commentary on

how to deal with the unique problems of particular times and circumstances. The first
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encyclical expressing the social teaching of the church, Rerum Novarum, dealt with the
necessity to find a new way of interacting with society due to the problems of workers
after the Industrial Revolution and the establishment of the separation of church and
state. Since then, popes have issued encyclicals in the milestone years (40, 70, 80, 90 and
100 years) from the promulgation of Rerum Novarum in order to apply the church’s so-
cial theory to each era.

In addition, when it is recognized that there is an especially serious problem and it
is judged urgently necessary to express the church’s perspective about it, encyclicals are
promulgated separately from the memorial of Rerum Novarum. The first of such encycli-
cals was Pacem in Terris, promulgated by John XXXII in 1963. This encyclical responded
to catastrophic threats caused by the arms race between the United States and the Soviet
Union that became critical in the Cuban missile crisis of 1962. The next was Paul VI's
Populorum Progressio (On the Development of Peoples) in 1967. This encyclical respond-
ed to the situation in which countries newly independent from the colonial situation fell
into poverty and the world was divided into a few rich developed countries and a major-
ity of poor countries.

And as has been touched upon in this book, in 2015 Pope Francis promulgated the

first social encyclical to respond to environmental problems, Laudato Si’.

Steps toward nuclear power plant abolition in Germany (1)

In the former West Germany, the Federal Department of Nuclear Power was estab-
lished in 1955, beginning the peaceful use of nuclear power. In 1957 a research reactor was
built in Garching on the outskirts of Munich, and in 1960 a commercial nuclear power
plant began operation in Karlstein, outside Frankfurt, with power transmission starting the
following year. Initially both the governing and opposition parties supported nuclear pow-
er generation to lower electricity rates and raise living standards. In the 1970s, with the
1973 oil shock, 14 nuclear reactors began to operate, and electric power companies planned
to construct 120 nuclear plants by 2010, especially in the Rhine basin.

However, in 1973, when an attempt was made to build a nuclear power plant in
Breisach on the Rhine River, fears that climate change caused by steam discharged from
the power plant cooling tower would have a bad effect on grape cultivation led to a petition
against construction. Sixty-five thousand people signed. In response, the planned construc-
tion site was moved 19 km, but a large demonstration of up to 28,000 people occurred in
1975, and the electric power company was not able to obtain permission to operate, so the
plan was abandoned. Following that, such demonstrations occurred in various places, and

an anti-nuclear network was formed. With the Three Mile Island nuclear power plant ac-
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cident in the United States in 1979, this movement accelerated further.

Steps toward nuclear power plant abolition in Germany (2): The Catholic Church

In response to the anti-nuclear movement that became popular in the 1970s, the
Catholic Church leadership early on expressed a critical view of nuclear power.

In 1977, the secretariat of the German Bishops’ Conference published its basic
views on nuclear energy use, “Problems with Nuclear Energy Utilization.” The conference
said that if there is no means of energy supply besides nuclear power, it can be used under
the condition of instituting the maximum safety measures. However, if it is possible to
cover demand by other means, such as energy saving, efficient use or renewable energy, it
is not responsible behavior to expand the use of risky nuclear power. Again in 1980, the
year after the Three Mile Island nuclear power plant accident, the bishops’ conference
made a statement with the same message, “Future of Creation / Future of Man.”

In 1989 after the Chernobyl accident, the bishops’ conference issued a joint state-
ment with the Evangelical Church in Germany (Evangelische Kirche in Deutschland:
EKD), a federation of Protestant churches. The statement took a cautious view toward
promoting nuclear power, describing “the use of nuclear power as a transient solution to
the supply of human energy” (“God loves life,” Part 3: “Earth as the place of life”). In
1996, the 10th anniversary of the Chernobyl accident, they declared their commitment
to abolish nuclear power (“Evaluating nuclear energy use”).

To mark the 20th anniversary of the Chernobyl accident in 2006, the bishops pub-
lished a comprehensive document on environmental issues. They pointed out the basic
problems of nuclear power, saying, “It is doubtful whether nuclear energy can continue
to be a valid solution. Uranium must be imported, and its quantity is limited. But above
all there are unresolved and unignorable problems involved with operation (such as in-
termediate and final disposal sites). Considering justice among generations, we should
not merely impose these problems on future generations. This conflicts with the princi-
ples of prevention and proportionate means as well” (“Climate change - The focus of
global, intergenerational and ecological justice”).

In May 2011, the bishop’s conference document originally planned to commemo-
rate the 25th anniversary of the Chernobyl accident described the ethical evaluation of
nuclear energy use based on the Fukushima nuclear power plant accident. With the issue
of the final disposal of nuclear waste unresolved and the possibility of catastrophe or
terrorist attacks considered, they declared that the use of nuclear energy cannot be ethi-
cally justified today (“Responsibility to Creation - For Sustainable Energy Use: On the
Ethical Foundations of Sustainable Energy Supply”).
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Steps toward nuclear power plant abolition in Germany (3): The Protestant Churches

The Evangelical Church in Germany (Evangelische Kirche in Deutschland: EKD),
a federation of Protestant Churches, has been active in the movement to abolish nuclear
power.

In 1987, the year after the Chernobyl accident, an EKD General Assembly resolu-
tion pointed out the ethical issues of nuclear power use: “The recognition has spread that
this type of energy acquisition is not consistent with the Biblical obligation to till and
keep the land because of the risk of not being able to cope with current nuclear power
generation reliably.”

In 1998, the year the Green Party, whose policy is to promote the movement to
abolish nuclear power, entered the government, the EKD announced a resolution of the
General Assembly calling for the removal of nuclear power plants. From 2006 to 2010,
when extending the use of nuclear power was discussed under the Merkel administra-
tion, the EKD said that “nuclear power is not a responsible contribution to climate
protection, but hinders the necessary conversion of energy supply,” and opposed pro-
longing its use. A 2008 General Assembly resolution further opposed the policy of ex-
tending the period of nuclear power plant operation as an effective bridge for the transi-

tion to renewable energy.

Natural energy and a recycling-oriented symbiotic society

It can be said that introducing new types of energy production with local participa-
tion is a process of developing human resources within the given area and fostering co-
operation among people. Even in the absence of any tangible resources such as funds,
when people realize that the intention and hope of creating a better future constitute an
inexhaustible resource inherent in the human being, progress toward a sustainable and
cohesive society has already begun (Morotomi, 2015).

In addition, although we tend to focus on advanced initiatives, the process by
which people in a community make connections plays a specifically important role. It is
an invisible resource, “social capital,” i.e., a bond formed by the trust among neighbors
that fosters local leaders and brings out resources inherent in people. Unlike a large-scale
centralized power source such as a nuclear power plant, small-scale natural energy diver-
sifies the way people and society connect with energy. Like the connections between
humans and nature, connections among people have a big impact on the better manage-
ment of natural energy production.

When a society is rich and energetic or peaceful and free and people want to go on
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living there, that is apparently due to institutions, laws, facilities and services. But, in
fact, does it not depend even more on the involvement of people living there and the
richness of human relations? While Japan is a developed country, one in six children lives
in relative poverty. If most people in society do not pay any attention to people other
than themselves and do not form relationships with each other, even if systems are sufhi-
ciently developed and there are many fine facilities, society will not function properly and
there will be a crisis of disintegration (Kadowaki, 2010; Abe, 2011). The Fukushima
Daiichi Nuclear Power Plant, which was producing electricity in a rural area to provide
it to large cities on the premise that rural and city lives are separate realities, should be a
warning against such disintegration.

The building of a better society was once government work. Thus, it was the gov-
ernment’s intention to revitalize rural areas by introducing nuclear power plants. How-
ever, administrative ability has limits. To assure that nuclear power is not part of the
future and to promote new energy, it is important not only to criticize the limits of
government but also to encourage all citizens to awaken to their responsibility and to
commit themselves to the community. The connections and ties among people who ac-
tively participate in policy decisions will be a great force in realizing a nuclear power

phase-out and energy conversion.

Can nuclear power be a measure against global warming?

Nuclear power generation does not emit carbon dioxide in operation and so has been
said to be one of the trump cards to counter global warming. However, when comparing
with other power generation methods, it is necessary to calculate not only emissions
during power generation but also emissions in the entire lifecycle of each method. COz
emissions from power generation methods in Japan have been studied by the Central
Research Institute of the Electric Power Industry, and a report was issued in 2010. Based
on data as of 2009, this report shows results of lifecycle CO2 emissions of each method of
power supply, i.e., total emissions from resource mining to waste disposal, including con-
struction, operation and dismantling of facilities. It separately reports on direct emissions
from power generation and indirect emissions related to resources, materials and facilities.
Of course, in the case of power generation methods except fossil-fuel dependent ones, all
emissions are indirect. Clearly, CO2 emissions from nuclear energy and natural energy are
much smaller than in any of the thermal energy methods. Comparing nuclear energy and
natural energy, although emissions from nuclear energy are smaller than that those of
sunlight and wind energy, it is more than that of geothermal or hydro power. Although
the graph below is based on the same report, data as of the year 2000 is attached on the
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The values
for 2000
Wind Power || 25 29
Solar Energy 38 u flgi?lect) El)rgz?rrect) 53
Geothermal Energy 15
Hydro Power (Medium-scale Dam) 1
Nuclear Energy 24
LNG Thermal (Composite) 519
LNG Thermal (Steam) 608
QOil-Fired Power 742
Coal-Fired Power 943 975

600 800 1000

LC-CO2 Emissions (g- CO2/kWh)

right side and show the results of efficiency improvements.

However, there are several points to note.

The Central Research Institute’s research only covers COz2 emissions, not other
greenhouse gases. As an example of also targeting greenhouse gases other than COz,
there is a report by a German research institute, Oeko-Institut e.V., which calculates
greenhouse gas emissions by nuclear power. According to their report, COz emission is
31 g/kWh, and the emission of other greenhouse gases with greenhouse effects equiva-
lent to CO2 is 33 g/kWh (Fritsch, 2006).

Meaningful measures against global warming require setting a baseline within 2°C
of the temperature when the industrial revolution began. Atmospheric concentrations of
greenhouse gases have already risen considerably, and effective reductions are required
immediately. Clearly, some 440 nuclear reactors operating around the world have not
produced sufficient results. In order to assert that nuclear power is an effective counter-
measure against global warming, it is necessary to indicate how many more nuclear reac-
tors would be needed, and how long it would take to reach that number.

Most current nuclear plants were built in the 1970s when the oil shocks occurred
and in the 1980s before people became conscious of global warming. In fact, the spread of
nuclear power does not appear to have contributed to a lessening of dependence on fossil
fuels, nor is it accompanied by a reduction in greenhouse gas emissions. There are many
difficulties in the logic of using nuclear power to prevent global warming. Basically, it will
be impossible to create a society with small energy consumption while continuing to op-
erate nuclear power plants, so to say that nuclear plants are effective global warming pre-
vention measures is wrong. (Nishio, 2008, pp. 91-93; Yoshioka, 2011, pp. 55-60)
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Conclusion

On November 8, 2011, the Catholic Bishops’ Conference of Japan issued the state-
ment Abolish Nuclear Plants Immediately: Facing the Tragedy of the Fukushima Daiichi Nu-
clear Plant Disaster, in which they said, “In the message Reverence for Life, we Japanese
bishops could not go so far as to urge the immediate abolishment of nuclear plants.
However, after facing the tragic nuclear disaster in Fukushima, we regretted and recon-
sidered such attitude. And now, we would like to call for the immediate abolishment of
all the power plants in Japan.” Now, five years after that statement, we have published
this book to renew that call.

This book reinforces that statement. The introduction raises two sets of questions:
“What should we have learned from the Fukushima nuclear power plant accident?” and
“What are we to do? How shall we take a new look at our own lives? With whom must

we join hands in order to build a new future?”

In that statement, the bishops have already proposed how we must learn to live in
a post-Fukushima world.

* We, who “have responsibilities to protect all life and nature as God’s creation, and
to pass on a safer and more secure environment to future generations”, “need the
wisdom to know our limits” in regard to science and technology, seeing through the
“safety myth” of nuclear power generation.

* Even though some people express the opinion that nuclear power cannot be abol-
ished because that would lead to energy shortages and an increase in COz emissions
(for the discussion of the relationship between nuclear power and COz, see pp.
213-215), we must opt for attitudes “to protect life, which is so precious, and beau-
tiful nature, ...not [to] focus merely on economic growth by placing priority on
profitability and efficiency.”

* The huge amount of dangerous radioactive waste and responsibility for its custody
will become a negative legacy to future generations. We must take this seriously as
“an ethical problem.”

* The national policy of promoting nuclear power must change to give priority to the
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development and promotion of renewable energy, accompanied by a reform of a
lifestyle excessively dependent on electric energy. This means changing our overall
lives.

* We Christians should develop a simple lifestyle based on the Gospel spirit of
Christian “poverty.”

The purpose of this book is to provide evidence in support of these recommenda-
tions. The editorial committee and the authors are all committed to the abolition of nu-
clear power and dedicated to building a better world through overcoming nuclear pow-
er’s threats in terms of technology, society and faith. In May 2015, Pope Francis issued
his encyclical Laudato §7’. Inspired by this encyclical’s guidelines on environmental issues

we will continue journeying toward phasing out nuclear power for the sake of peace.

Summaries of Each Section and Chapter

A history of nuclear energy use and exposure

Part 1, Chapter 1 reviewed the history of the use of nuclear energy that began with
the development of the atomic bomb. Starting with the nuclear attacks on Hiroshima
and Nagasaki, Japanese citizens have repeatedly experienced disasters of nuclear power
from nuclear tests, the criticality accident at a nuclear fuel facility and nuclear power
plant accidents. Therefore, we must keep in mind the harm caused by nuclear technolo-
gy. We must remain in solidarity with Aibakusha (atomic victims) around the world and
work towards the resolution of the nuclear issue.

Considering the history of the use of nuclear energy over the past 70 years, clearly
the logic of nation states and corporations developing and promoting nuclear technology
has taken precedence over everything, to the detriment of people’s dignity. The Ameri-
can government, which used nuclear weapons in Hiroshima and Nagasaki, and the Jap-
anese government, which is responsible for the protection of survivors, have not yet dealt
in good faith with atomic bomb survivors who have suffered so much pain. Even in the
history of the peaceful use of nuclear energy, many people have suffered from radiation
exposure. And when problems have occurred, they have been handled by political judg-
ments intended to cover them up through the power of money and the hiding of infor-
mation. The use of nuclear energy seems always to involve the cruel power to create vic-
tims. Might this be related to the fact that nuclear technology arose from a situation of

war and was developed with the intent of destruction and annihilating enemies?
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Steps toward “human recovery”

Chapter 2 of Part 1 introduces the voices of victims of the Fukushima nuclear
power plant accident and gives us a chance to encounter them. The question arises
whether apologies and compensation by the country, prefecture and electric power com-
pany that have promoted nuclear power as a national policy have not lacked in good faith
for the sake of the victims. Even after the accident, those who have promoted nuclear
power continue to exercise as much power as before the accident. They can induce public
opinion to suggest the impression that the accident is coming to an end. Since March
2011, have those responsible for the accident given their attention to each of the victims
and considered the pain of suffering of each a priority? In fact, was not the reconstruction
of damaged property such as buildings and roads prioritized over the needs and liveli-
hood restoration of those victims? In addition, nuclear power plants are now being re-
started with insufficient reflection on the accident or investigation of its causes.

In the afflicted area, there are many people who even now make their living through
work related to the nuclear power plants. They have complicated thoughts about discus-
sions of the pros and cons of nuclear power and their problems. Such an atmosphere
remains that even speaking about the disaster with their neighbors is difficult. We pray
for those who are troubled by being caught between the reality of the accident and the
need to make a living. At the same time, we must hear the anguish of those who suffer
the effects of the accident, especially of vulnerable people such as the elderly, the handi-
capped, women and children.

Restoration of the livelihood of the victims should not be devoid of consideration
for human beings. Its basic intent must be that the different individual needs be met,
providing support for restoring the human right to live a dignified life and organizing
social structures that enable such support. Putting the community’s resources, talents
and wealth to work promoting “human recovery” is a laborious but fruitful challenge that

Christians see as contributing to the building up of the Reign of God in our time.

The conflict between ethics and the activities of scientists and nuclear engineers

Part 2 of this book examined the scientific and technical aspects of nuclear energy.
We saw a conflict between the work of scientists and nuclear engineers and ethics. When
judging the use of technology, we cannot rely upon criteria that arise from science itself.

The use of nuclear energy entails great risks that are not comparable to those arising
from other sources of energy. There is no escaping the danger. Even if a nuclear accident
does not occur, the more we use nuclear energy, the more nuclear fission products (Ash-
es of Death) harmful to life will be created. Rendering these substances harmless exceeds

the limits of human capacity. It is no longer possible to leave the judgment of whether to
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use such energy to a limited number of politicians, bureaucrats, and experts.

'The problem of ethical judgment in the use of technology is an important issue that
must be faced by Japanese society. Certainly, one cause of the nuclear power plant acci-
dent was that insufficient attention was paid to values and ethics involved with the utili-
zation of nuclear energy. This is, of course, true of the state and industries. It is also true
of we citizens who are also beneficiaries of nuclear energy. One of the most important
tasks facing humanity is to consider the value standards that orient the way using science
and technology and determining its limits. There is now a need for science and technol-
ogy to be based on correct value standards that do not condone the sacrifice of some
people nor threaten the survival of future generations by inflicting deep damage on the

natural environment.

Christian ethical viewpoint on the use of nuclear energy

Part 3 is the core of this book. It casts light from the perspective of Christianity as
well as various forms of modern thought on the ethical questions involved in the utiliza-
tion of nuclear energy becoming clear in Parts 1 and 2.

The conflict between the utilization of nuclear energy incompatible with both the
global environment and all life forms, including humans, and the original freedom of
humanity created in the image of God is the underlying theme of this section. Harmo-
nious relationships with themselves, others, the earth (the natural environment) and
God make it possible for human beings to live peacefully and happily. For every living
organism including human beings to live on the earth, the nucleus of the substance of the
natural world must be stable. However, human use of nuclear energy threatens the sur-
vival of living species by splitting nuclei and producing substances emitting strong radi-
ation. In order to be saved from this situation, we, as the image of God, must return to

a proper relationship to nature consistent with justice and the common good.

Ethical thought in the face of the nuclear society

It is rare for contemporary thinkers to discuss nuclear issues, but the pioneering
thinkers referred to in this book have analyzed the distorted reality that the use of nucle-
ar energy brings to society. According to them, nuclear power has the danger of destroy-
ing the equilibrium between humanity and nature, as well as solidarity between current
and future generations, and spreading irresponsibility and inequality. The development
of nuclear energy, which requires a strong power structure, constricts society. Power
seeking strength fosters consumerism based on economic supremacy, utilitarianism and
scientific-technological supremacy, and undermines humanity’s altruistic social nature.

Contemporary thinkers have begun to expound new ideas such as “environmental eth-
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ics,” “responsibility to future generations” and “environmental justice” in line with Chris-

tian ethical positions.

Integration according to Laudato 87’

This encyclical by Pope Francis teaches a new way of human life that integrates a
traditional Christian perspective with new ideas opposing the dominance of technocracy
in the modern world. At its root is the pope’s perception of the contemporary civilization
that has given free rein to the advancement of technology and lost the wisdom to govern
it. In his apostolic exhortation Evangelii Gaudium (The Joy of the Gospel), he points out
that the economic and political system of modern society, by the greedy pursuit of com-
mercialization and corporate profits and the enforcement of law-and-order, produces
worldwide disparities of wealth, poverty and social exclusion of the weak that goes
against Gospel values. This analysis can be linked to the suffering of the victims of the
Fukushima nuclear power plant accident in their disrupted lives.

In other words, Francis emphasizes that there are close links between environmen-
tal problems that point to the fragility of the planet and poverty. “We are faced not with
two separate crises, one environmental and the other social, but rather with one complex
crisis which is both social and environmental” (139). He proposes “an integral ecology,
one which clearly respects its human and social dimensions” (137). “This will help to
provide an approach to ecology which respects our unique place as human beings in this
world and our relationship to our surroundings” (15).

According to the encyclical, human beings should live while integrating “responsi-
bility to God,” “responsibility to society” and “responsibility to the created world.” The
model is Jesus Christ, who lived in perfect harmony with God and with creatures, and
who in his resurrection embraces the world and leads it to perfection.

In order to “protect our common home,” the encyclical calls for changing our life-
styles and the direction of our society. So as to responsibly protect its beauty, Francis
proposes the “ecological conversion” that John Paul II had advocated. This requires a
sincere dialogue that builds a transparent decision-making process at every level of social,
economic and political life. Such an ecological spirituality should be deepened in dia-

logue and collaboration with people of various religions.

Natural energy and ecological spirituality

In a society centered on natural energy, new ways of interacting among people will
unfold, which is different from a society in which nuclear power is managed by a mono-
lithic national power and people are managed and controlled. It is a “recycling-oriented

symbiotic society” in which people deepen the bonds of the community by local produc-
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tion for local use of energy. In order to make this a reality, it is necessary to change atti-
tudes relying upon conventional means and administrative systems so that each citizen
can participate in policy decisions affecting the community’s livelihoods.

Nuclear power plants produce huge, even wasteful, amounts of electricity. On the
other hand, utilizing the resources inherent in human beings, their will and hope to
combine their powers to build a better future using sustainable energy, finds expression
in the Japanese bishops’ comments on “poverty” in their 2011 statement. This is not an
anxiety about making sacrifices by letting go of a comfortable life now but rather an
awareness of rich new values not seen before. This sort of “poverty” in modern society
requires that we deepen our understanding of the entire life and social structure of exces-
sive consumption of energy and resources, and then undertake its transformation. In
order to break away from ways of living wasteful of electricity we need efforts to save
energy. Creating a framework of society where power saving is rewarded will be a fruit of
the “ecological spirituality” or “integral ecology” proposed by Pope Francis. At the same
time, it is a step towards social reconstruction to overcome the disaster of nuclear acci-
dents in the context of “human recovery”. For believers, it should be a step towards the
realization of the Reign of God proclaimed by Jesus Christ.

Japan is turning to face the challenge of phasing out nuclear energy. In this situation,
the church and its members have the opportunity to use electricity moderately to show that

it is possible to create a society without being excessively dependent on electric energy.

Based upon the above, the editorial committee of this book issues a call to all peo-

ple, especially to those who share our faith.

Questions and calls to government, business, media and the people of Japan

(1) Looking back five years to the November 8, 2011 statement of the Catholic
Bishops’ Conference of Japan after the Fukushima Daiichi nuclear accident, we wish to
reaffirm the call they made then. “In the message Reverence for Life, we, Japanese bishops
could not go so far as to urge the immediate abolishment of nuclear plants. However,
after facing the tragic nuclear disaster in Fukushima, we regretted and reconsidered such
attitude. And now, we would like to call for the immediate abolishment of all the power
plants in Japan.”

(2) We who live in Japan have repeatedly experienced disasters caused by nuclear
power. Therefore, we have a responsibility to remember the history of how we have both

suffered and caused nuclear damage and to tell that history to the world and later gener-
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ations. In particular, the Japanese government and media should show the world a re-
sponsible attitude towards nuclear issues.

(3) We call on the government and all business corporations involved in nuclear
power to consider the various problems associated with the use of nuclear energy from the
standpoint of ethics, that is, from the viewpoints of justice and equity, and sincerely to ask
whether to keep it or not for the future. Domestically, there is an imbalance between the
big cities that benefit from nuclear energy and the areas where power plants are located,
imposing the risk of accidents. Recognizing that nuclear waste has a serious impact on
future generations, we must also practice “intergenerational ethics” for our descendants.

(4) We ask the government and all business corporations involved in nuclear pow-
er to be aware of the serious impact on society of catastrophic nuclear accidents, especial-
ly those of Chernobyl and Fukushima. We ask them to provide clear and complete in-
formation for the sake of an honest debate on the issues.

(5) Government and municipalities in the afflicted areas should aim for “human
recovery,” ensuring the right of victims to live fully human lives and rebuild their lives
according to their individual needs. We ask especially that the rights of vulnerable people
not be ignored. To rebuild community in the disaster area, close coordination of the
knowledge and experience of all those engaged in science, technology, politics, economy,
welfare, education, art, religion and so forth is necessary.

(6) We citizens must reflect upon newly emerging powers in societies propelling
scientific and technological research and development, and also new ways of understand-
ing what economy and progress are meant to be. Technologies dealing with nuclear en-
ergy are associated with extremely high risks. These include the difficulty of radioactive
waste disposal and the risk of targeting by terrorist attacks. It is a technology developed
from military motives and diversion to military use is always possible. Nuclear energy
constitutes a structural threat to human dignity.

(7) We citizens, recognizing that safeguarding the climate and the environment is
required by ecological justice, must each cooperate unstintingly to the extent that we are
able. We have a responsibility and obligation to the future to protect the environment of
earth, air, water, all living things and human beings as a “home for life.”

(8) We citizens must overcome consumerism and choose lifestyles based on moder-
ation and solidarity. This is not a retreat from development, but as Pope Francis points

out, it is rather progress towards new riches and integration for human beings and society.
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Recommendations to the Catholic Church

(1) We should pray for the unity of all people living in societies with nuclear power.
Nuclear power divides us in various ways. Let us ask God, the merciful One, that dia-
logue and reconciliation be possible among families and friends divided because of acci-
dents, between urban power consumers and those in areas with nuclear facilities and
among those with differences of opinion regarding nuclear power.

(2) As the church, let us cooperate with “human recovery” efforts. Let us make that
intention clear, build networking and share information. We can expand the circle of
solidarity through activities supporting the victims, including prayer and learning, recre-
ational programs and such.

(3) Let us call on the churches of neighboring countries (South Korea, Taiwan,
Hong Kong, Australia, Indonesia, Philippines, India etc.) and other Christian churches
and denominations as well as various religions for collaboration toward removal of nu-
clear power generation. And let us make our voice heard by the Holy See, which has not
yet made any clear statements about nuclear power plants.

(4) Making our own the vision of Laudato i’ (“integral ecology” and “ecological
spirituality”) and putting that into practice, let us think about a new lifestyle, caring for
human dignity and developing our new relationship with God, society and nature in acts
of consumption and in daily living. For example, at our parishes or schools and religious
communities or their institutions as well as in personal efforts, might we work to develop
such habits as decreasing consumption, conserving energy, reducing environmental im-
pact and greening? (1) For private and public prayer, we can prepare and distribute texts
and materials on the theme of building a just relationship with creation. (2) We can
practice the “Three R’s” in every aspect of our lives with clothing, food, housing, trans-
portation and so on by reducing waste, recycling and reusing. (3)By building cooperative
relationships with organizations both inside and outside the church related to environ-
mental as well as justice and peace issues, we can encourage and cultivate awareness of
ecological and social justice.

“Poverty” in the Catholic tradition is not a painful penance, but a “virtue of sharing”
that fairly shares wealth as needed by offering others what is abstained from private use
in order to put worldly goods under common use for all humanity. (cf. Catechism of the
Catholic Church, 2833).

Taking the contemporary environmental crisis as a call from God for conversion to
reconciliation with creation, let us deepen our communion with the Trinitarian God
who has made this beautiful universe, participate together in the divine act of creation

and pray for its fulfilment.
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Finally, let us listen to St. Francis of Assisi, and the famous phrase in his Canticle
of the Sun, “Laudato si’ mi signore” (Be praised, my Lord), after which the papal encyclical
was named.

In this hymn, St. Francis sings of the communion of humanity and nature brought
about by a life of love and poverty. God’s blessings, poverty and freedom are inextricably
connected, and when these three harmonize, we can live a life that is simple, natural and

unspoilt, filled with pleasing joy, and without any need of nuclear power.
The Canticle of the Sun by St. Francis of Assisi

Most High, all powerful, good Lord,
Yours are the praises, the glory, the honor,
and all blessing.

Be praised, my Lord, through all your creatures,
especially through my lord Brother Sun,

who brings the day; and you give light through him.
And he is beautiful and radiant in all his splendor!
Of you, Most High, he bears the likeness.

Praised be You, my Lord, through Sister Moon
and the stars, in heaven you formed them

clear and precious and beautiful.

Praised be You, my Lord, through Brother Wind,
and through the air, cloudy and serene,

and every kind of weather through which

You give sustenance to Your creatures.

Praised be You, my Lord, through Sister Water,

which is very useful and humble and precious and chaste.

Praised be You, my Lord, through Sister Mother Earth,
who sustains us and governs us and who produces
varied fruits with colored flowers and herbs.

Praised be You, my Lord,

through those who give pardon for Your love,

and bear infirmity and tribulation.

Blessed are those who endure in peace
for by You, Most High, they shall be crowned.
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Praise and bless my Lord,

and give Him thanks

and serve Him with great humility.

(Quotes & Art)
<https://www.youtube.com/watch?v=03{sSs6Z690>
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