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Summary

Uranium and plutonium, which are indigpenssble materids for the avil use of
nuclear energy, are dso necessary ingredients for manufacturing nuclear weapons.

From the beginning of the higory of peaceful nuclear power, therefore, which
garted with US President D. Eisenhower’s 'Atoms for Peace gpeech, the question
of the non-proliferation of nuclear weapons has been taken into account.

The cvil use of nudear energy has developed over the past fifty years. Light
water power resctor technology is fully commercidised, though severa dements
in the associated nuclear fud cyde, especidly the recycling of plutonium and the
disposition of nuclear wastes, are yet to be developed further.

After decades of stagnation in the civil use of nuclear technology a a globd leve,
the nudear community is now moving toward the redization of a ‘nucear
renaissance.  Non-proliferation consderations should be, and ae, taken into
account.

The non-proliferation of nuclear wegpons is a very important politica objective
for the internationd community.  Various politicad, economic and military
measures have been implemented to achieve this objective. A group of measures,
which can be cdled 'regime measures has aso been introduced, i.e. nuclear
safeguards, export control and physical protection measures. These measures
have dso evolved to mest with shifts in the importance of politicad objectives.
The international community has witnessed such shifts severd times during the
Cold War and the post-Cold War era.

Non-proliferetion condderations will continue as an important political issue,
which the nuclear community will have to take into account it when it consders
new developments.

Introduction

The 20th Century was a century of science and technology. Many scientific
discoveries and their commercidisation have helped human development and
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even changed human society dragtically. Computer science, space technology and
life scencesbiotechnology are some examples of such sciencetechnologies
which have had great influence on society. Nucdear energy was dso born in the
20th Century and has had a very grong impact on human society. The 20th
Century was also a century of war. In this century we had two World Wars and
the Cold War. Military technology was developed and utilized in this century,
especidly the technology used for wegpons of mass destruction (WMD). Nuclear
wegpons were manufactured during the Second World War, and they became the
key factor in the power of hegemony during the Cold War. The 20th Century was
dso a century of nation dates. Many powerful imperid dates of the 19th
Century, eg. Russa, AudriaHungary, Turkey and Ching Dynasty China,
dissppeared during the 20th Century. British, German and Jgpanese imperid
dates changed their character to democratic nation dates in this century. Like
most big scientific projects, the development of nuclear energy — whether for
peaceful uses or military uses — required huge resources. The existence of strong
nation dsates was opportune for the supply of the resources required for
developing nuclear energy. Thus, the socid environment of the 20th Century was
right for the development of nuclear energy.

Since human society decided to promote both the peaceful and military uses of
nuclear energy, there are, inevitably, links or interfaces between both uses. The
first actud use of nuclear energy was for weapons purposes. The peaceful uses of
nuclear energy were developed a a later stlage. Once it was recognized that there
were two Separate purposes, it became important to ensure nuclear materias and
technology from peaceful uses was not diverted to other uses. The concept of
non-proliferation of nuclear wegpons became one of the mgor issues in the
internationd politics.

But wha will be the socid environment surrounding the development and
utilizetion of nuclear energy in the 21s Century? If the socid environment of the
21st Century dlows the continued development and utilization of both purposes
of nuclear energy, what will be the reaion between those two uses? | will
describe my persond views on these questions in the following sections.

Brief history of nuclear energy development

Uranium and plutonium, which are indispensable maerids for the civil use of
nuclear energy, are a0 necessxy ingredients for the manufacture of nuclear
wegpons.  From the beginning of the history of peaceful nuclear energy, therefore,
which garted with US Presdent D. Eisenhower’s 'Atoms for Peace speech in
1953, the non-proliferation of nuclear wegpons was consdered and taken into
account.  Eisenhower proposed the edtablisnment of an international atomic
energy authority to promote the development of nuclear energy for peaceful uses
under control of an international body. Soon afterwards, the firg internationd
conference on the pesceful uses of nucler energy was held in Geneva,
Switzerland, in 1955, and much necessary information to promote the
development of nuclear energy was made available to the public.

The International Atomic Energy Agency was edablished in 1957.  Magor
functions of the IAEA ae to encourage and assst research and development of
nuclear energy for peaceful uses, to apply safeguards in order to ensure that
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nuclear materials, etc. are not used for any military purpose and to establish
safety standards for the protection of hedth and the minimisation of danger to life
and property. Although the IAEA was not dl that active in adminigering
safeguards in the early stages of the history of nuclear energy, its promotiond and
safety activities helped to advance the development of the peaceful uses of nuclear
energy.

However, a more important tool for the further development of nuclear energy
was the bilateral cooperation between the developed and developing nations.
Several nations wel advanced in the peaceful uses of nuclear energy cooperated
in developing such peaceful uses with less advanced nations. | would like to take
the case of Japan.

Japan darted its nuclear research programme in 1954. The Japan Science Council
decided that Japanese nuclear research must be limited within the scope of
pesceful uses, and that three principles, i.e. democratic way, autonomous
operaion and openness of result, should be the basis of its research activities. The
following year the Jgpanr-US Nuclear Research Cooperation Agreement entered
into force. The first nuclear research reactor in Japan (JRR-1) was imported,
based on this agreement, and went critical in 1957. As for commercid power
gations, Japan imported the first power reactor from the United Kingdom (Tokai
No.1, GCR type, operation from July 1966). Since then, US-type power reactors
have been introduced into Japan (the first one was Tsuruga No.l, BWR type,
operationa from March 1970). Supplier states were requested to conclude
bilaterd governmentd agreements prior to the dart of cooperation, and these
contained the supplier’s rights, including prior consent rights for reprocessing,
enrichment and the transfer to a third country, as well as bilaterd safeguards and
inspections.  Jgpan was not a unique case.  Supplier countries had requested
amilar control mechanisms before beginning cooperation with recipient countries.
By such bilaerad mechanians, the world nucler community mede sure that
pesceful activities were not diverted to military uses (i.e. to the manufacture of
nuclear weapons).

Until the mid-1970s, nuclear energy development in the world seemed to expand
smoothly. The number of nuclear power saions and the number of dates with
operating nuclear power dations increased. In this period, the world centre for
nuclear energy development was, in my belief, the USA.

At that time, the world was in the middle of the Cold War. The USA and the
USSR made efforts to increase the quantity and the qudity of ther nuclear
wegpons. Before the entry into force of the Non-Proliferation Treety (NPT) in
1970, the UK, France and China became nuclear weapon states (NWS). NWS,
especidly the USA and the USSR, wanted no further increase of nuclear wegpon
dates.  In 1974, India exploded a nuclear device, which India clamed was a
peaceful nucler devicee The world had suffered the firg oil shock. This
experience triggered a wave of decisons to condruct nuclear power dations in
many dates. These events, which occurred in the mid-1970s, caused a review of
nuclear energy policy in the USA. US Preddent J Carter changed US avil
nuclear policy, and in 1977 posiponed indefinitely civil reprocessng and the
utilization of plutonium in the USA.
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The core of peaceful nuclear energy development in the world was gradudly to
dhift from the USA to Europe in the 1970s. As civil nudear technology in
European countries had matured they showed great interest in exports. When
Japan began condruction of its reprocessng plant a Toka-Mura, it received
technical cooperation from French industry. In addition to the UK and France,
West Germany intended at that time to acquire reprocessing capability. Germany
dso dgned a large commercid ded with Brazil. (Subsequently, these German
projects did not materidize.)

Throughout the 1980s, globa non-proliferation efforts were intendfied, and, until
the end of the Cold War in 1989, this non-proliferation regime seemed to be
relatively successful. However, since the world entered the post-Cold War era,
many events have hgppened and these events have required us to revist the
effectiveness of the globad non-proliferation regime. At the same time, the core of
nuclear energy development in the world has, in my view, moved from Europe to
Asa  There has been no definite new nuclear power plant congtruction
programme in ether Europe or the USA (a least until quite recently), but three
North-East Asan countries and Tawan, China are now congructing new nuclear
power dations in ther teritories  Jgpan and China are dso building civil fud
cydefadlities

Some socid scientists have argued that the world has entered into a new era
following the terrorist attacks of 11 September, which may be caled the 'post
post-Cold War erd. We must reconsider the adequacy of the present non-
proliferation regime in connection with this event. It is sad tha Al-Qaeda and
bin Laden have sought to acquire nuclear wegpons. The risk of exploding a
radiologica bomb, or so-cdled ‘dirty bomb', has been highlighted. At present the
internationa community is seeking the best ways to respond such questions.

On the nuclear energy development side there has been a recent cal for a 'nuclear
renaissance. In the USA and Europe, there have been severd new developments,
which am to condder the importance of nuclear energy in the context of the new
globd environment. One of the criteria for sdlecting projects to be pursued
should, it is aqgued, be the proliferation-ressant capability of nudear fud
cyclelreactor type. We must condder further the other dements of possble
changes of globa environment in the 21t Century. | will argue this point later in

this paper.
The non-proliferation regime

Throughout the higtory of the peaceful devdopment of nuclear energy, non-
proliferation consderations have been paramount. As described above, US
Presdent Eisenhower’s 'Atoms for Pesce initiative proposed the crestion of a
worldwide promotion/control body. This idea was redised in 1957 with the
edablishment of the International Atomic Energy Agency (IAEA). The IAEA has
three main objectives, i.e. the promotion of peaceful nuclear energy development;
maintaining nuclear safety and radiation protection; and nuclear safeguards, i.e. to
prevent diverson to militay uses. The IAEA and its safeguards are very
important indruments in maintaining the conditions for non-proliferetion.  But
they are not the only ones. The globa non-proliferation regime conssts of many
different measures or elements.
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One can caegorize the various measures of the non-proliferaion regime into: (a)
‘regime measures, and (b) ‘non-regime measures. Regime measures could be
consdered as 'supply-side measures. The NPT, IAEA safeguards, export control
regimes, regiond sysems like Nucler Wegpon Free Zone Tredties, etc. are
examples. These measures intend to deter, prevent or detect the diverson of
various items needed for nuclear wegpons, and to make it difficult for any country
that wants to acquire nuclear wegpons. However, non-proliferation measures are
much broader than those of regime measures. One may cdl the other measures
'demand-sde measures. If any country wishes to have nuclear weapons, there
must be one or more reasons for it wishing to do so. Therefore, by andysing each
soecific gtuation, some measures, which might increese the disncentives to
become a nuclear wespon state, or decrease the incentives to do so, could be taken
by the internationd community. Such measures might incdlude economic
assigance, military asdgance, increesing regiond  dability, or economic
sanctions.  KEDO (Korean Peninsula Energy Development Organization) power
reactors could be classfied in this category.

The non-proliferation regime and vaious associaled measures have changed
continuoudy, in accordance with changes in internationa political circumstances.
When the NPT was negotiated, the mgor concern of the internationd community
was the posshility of the diverson of nuclear materids in the peaceful nuclear
fud cyde in those daes in which civil nuclear activities were expanding. The
NPT and IAEA safeguards system (INFCIRC/153), based on the NPT, became a
centrepiece for non-proliferation regime messures. The IAEA safeguards system
for the NPT (the 'comprehensive safeguards system’) was formulated by the ad
hoc Safeguards Committee of the IAEA Board of Governors in 1971, and its
technica system indicates that the man target of the verification sysem was to
detect (and to deter) the diverdon of dgnificant amounts of nuclear materid from
the cvil commercid nuclear fud cycde One might argue that diverson, which
might occur in Japan, West Germany, Italy, Sweden or Switzerland, was the red
target. By creting this internationa tool, the main regime for non-proliferation
was moved from a bilaterd control system to an internationa one.

After implementation of the NPT safeguards system, various supplementary
measures were put into effect. The Nuclear Suppliers Group issued its guidelines
for the transfer of nuclear materid, equipment, etc. in 1977. The Convention on
the Physical Protection of Nuclear Material (CPPNM) entered into force in 1987.
The implementation of nuclear wegpon free zones was expanded. The Tlatelolco
Treaty (NWFZ Tregty for the Latin American Region) became effective in 1968,

and the Rarotonga Treaty (for the South Pecific area) entered into force in 1986.

Also, control messures in the governmenta bilaterd agreements were
strengthened.

The globd non-proliferation regime in the Cold War era worked relatively well.
Until the end of the Cold War, the internationd community did not observe any
ovet proliferation of nucler wegpons. South Africa clandestindy produced
nucleer wegpons from highly enriched uranium, but later abandoned them and
joined the NPT as a non-nuclear wegpon state. However, since the end of the
Cold War, the internationd community has experienced new chalenges to the
regime.  lraq has dandestindy developed a nuclear weapon manufacturing
programme. The Democratic People's Republic of Korea (DPRK) violated the
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provisons of NPT Safeguards Agreement. The internationa community
drengthened the globd non-proliferation regime by producing an Additiond
Protocol to the Safeguards Agreement (INFCIRC/540). The Nuclear Suppliers
Guiddines have been expanded to incdude a dud item lig. The IAEA’s physicd
protection guiddines have been revised severd times. (The most recent revison
was made in 1999, INFCIRC 225/Rev. 4.)

The limitations of the NPT regime were recently reveded. India and Pekistan,
who have refused to become parties to the NPT, became actua nuclear weapon
dates.  Although the NPT was extended indefinitely at the Extenson Conference
in 1995, progress on nuclear disarmament, which is quoted in Article 6 of the
NPT, did not satisfy many non-nuclear weapon states who are party to the treaty.
In five Review Conference medtings, the conference on three occasons failed to
issue a find concluson. The Comprehensve Test Ban Tresty (CTBT) and the
Fissle Maerid Cut-off Treaty (FMCT), which ae important supplementary
measures for nuclear dissrmament/non-proliferation, are not yet effective. As for
the FMCT, negotigtions have not been dated. The limited Saus of the
Additiond Protocol (INFCIRC/540) is noticegble. It has entered into force in
only 26 daes 0 far. Given the tendency towards unilaterism of the Bush
Adminigration in the USA, the internationd community is finding it difficult to
adapt the globa non-proliferation regime to the present internationd politica
Stuation.

Nuclear energy development and non-proliferation in the 21st Century

Following 11 September, the world entered a new era In this new era the
presence of non-date actors will be more dgnificant.  Regiond conflicts
gemming from ethnic or religious problems will not cease, and therefore globd
security problems will become a more important political issue.  The gppetite for
nuclear weapons will not decrease, dthough the preference will be for a smal
number of nuclear weapons rather than large nuclear Srategic forces.

As the internationd community proceeds with the development of peeceful
nuclear energy in the 21 Century, it must condder the surrounding socid and
politicd gdtuation, which is mentioned aove. Both the Internationd Generation
Programme led by the USA and the IAEA’s INPRO Project take into
condderation this circumstance and have identified proliferation ressance leves
as one of the key factors in sdecting the type of nuclear reactors and fud cycle
fadlitiesfor the future.

There is no panacea for the globa non-proliferation regime.  The regime will be
composed of many independent, different measures in the 21t Century.
Internationa  safeguards, export control, physical protection of nuclear materias
and fadllities, messures to combat illicit trafficking of nuclear and radioactive
materids and NWFZ ae mgor components. Ealy commencement and
concluson of negotiations on the FMCT and entry into force of CTBT will
drengthen the regime. A more technologica approach, namely, consderation of
the proliferation ressant fud cyce, should become an additiond important
element of these matrixes.
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In my view, nuclear energy development in the 21st Century must be accelerated,
because society will require nuclear energy as a mgor component of the world's
electricity resources. As the GEN 1V and INPRO Projects indicate, nuclear power
reectors and fud cycde fadlities in the 21 Century should have severd
characteristics, namely greater codt-effectiveness, more safety and  greater
proliferation resstance.  Nationd governments might seek to concentrate ther
resources more to regulatory aspects in the medium/long term, thereby shifting
respongbility for devdopment to industry. In the 21st Century, naion dates are
being chdlenged by many types of non-dtae actors multi-nationd indudry,
international/regional  organizations, NGOs, NPOs, transnationd terrorist groups,
etc. Nation dates politicad power will decrease, but mantaining peace and
security for their ctizens should be the first objective of any naion date in the
future.  Implementation of non-proliferation, therefore, is one mgor role of the
nation date. As for the reaionship of nuclear energy development and non-
proliferation implementation, the key word is 'synergy’. To gan a more effective
‘synergy’ Stuation, | would like to propose severd persona recommendations.

(1) More frequent information exchange amongst various sectors should be
organized in order to accelerate mutua understanding.

Many actors exig in these fidds eg. government officids indusry specidids,
academics and representatives from the mass media  Also, various types of
soecidids are involved, eg. nuclear enginears, politicd scientists, diplomats,
nationa regulators and verification experts.  More frequent, in-depth information
exchanges should therefore be organized. In particular, closer cooperation
between nucler engineers and veification experts (including safeguards
practitioners) to discuss the reation of nucler energy development and non-
proliferation is essentid for the success of future programmes.

(2) Coordination among various eements of the non-proliferation regime
should be intengified.

Traditionaly, coordination activities among diplomats who ded with internationa
treaties, export control experts who are responsible for the export control regime
(NSG), safeguards experts (IAEA, other safeguards authorities) and physica
protection experts occur infrequently. Information exchanges between CTBTO,
IAEA, CD (Conference on Disarmament in Geneva) are dso infrequent. A
collective effort by dl paties is the fird requiste to ensure successful
perffoomance. | would like to urge that closer coordingtion among al those
concerned should be pursued more vigoroudly.

(3) Strengthening and unification of various eements of nationd systems is
needed.

In many dates, various edements of naiond control sysem ae administered
separady.  Nationd sysems of nuclear materid accountancy, physical protection
control systems and export control systems belong to separate organizations in
many countries. The USA is assding in the establishment of MPC&A (a system
of materid protection, control and accounting), for each fadlity in the
independent states of the Former Soviet Union. | would propose that this concept
be extended to al dates, not necessarily FSU but states in other regions of the
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world. The god would be the establishment of Nationa Non-Proliferation
Control Systems (NNCS).

Conclusion

The 20th Century was the century of science and technology, the century of war
and the century of the nation state. What will the 21st Century be caled? We do
not know yet. But we can imagine what kind of century the 21t Century will be.

The advances in stience and technology will continue.  Some dgnificant
technologies, such as computers, the life sciences and space, may disclose their
negative impacts to society. A holigic development of science and technology
might be required.

War, cvil war and regiond conflict will not ceese. Nudear disarmament will,
hopefully, continue, but both state and non-state actors will continue to prefer to
possess nuclear wegpons.  The usefulness of smadl-scale nuclear wegpons may
incresse.

Politicd and economic competition between nation states and non-date actors will
become more prominent. The power of the nation dtate will be gradudly
weskened, but it will sill play avery important role in international society.

If my visgon for the 21s Century is correct, an increasngly important role in the
development of peaceful nuclear energy, which | condgder indispensable for future
society, will be vested in the indudirid sector.  The intended objectives of GEN 1V
and INPRO projects, namely a more cost-effective, safer and more proliferation-
resstant gpproach are, in my view, wdl defined. Closer internationa cooperation
will be required to redlise these objectives satisfactorily. On the other hand,
nation dates will be occupied primarily in mantaning peace and the security of
ther own people. The non-proliferation of nuclear wegpons will, together with
further nuclear disssmament efforts, help to secure a better life for people in
nation dates. To drengthen these non-proliferation objectives, nationd
governments will have to consder more effective approaches, such as the
establishment of NNCS, as well as cooperation with other non-date entities.

Non-proliferation consderation will, therefore, continue to be an important issue
in the politicd fidd, and the nuclear community will have to take this into account
when it consders new industrid developments.
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