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ABSTRACT

This study deals with nuclear development and policies
in Israel and the Arab States and the associated risks of
nuclear war. It is an attempt to analyse and explain
nuclear proliferation in the Arab-Israeli conflict area in
terms of a bebavioural model and muti%ations to go nuclear.
It traces the development of the international nuclear
industry since the 1950s using the product life cycle theory
as an explanatory and likely predictor of the spread of
nuclear technology to the Niddle East. It charts nuclear
development and policies in Israel and the Arab states and
explains the dominant motivations which might drive these
countries to develop and deploy nuclear weapons. It draws a
distinction between nuclear technology spread as a
technolagical and economic process and nuclear weapans
proliferation as a politico-military process. It connects
and interrelates technological and political factors of
nuclear proliferation in the Middle East since proliferation
is the product of technology and politics.

The nuclearization of the Arab-Israeli conflict area
entailed several risks of nuclear war. The study attempts
to ascertain and assess the liklihood of these risks based
on past experience and a survey of expert opinion. It
identifies three levels of risks originating inside and
outside the Middle East. The first level deals with nuclear
risks in the Middle East. The second level focuses on the
likely respanses of the Superpowers to nuclearization of the
Niddle East. The third level discusses the impact of a
nuclear conflict in the Niddle East on the Superpower
strategic balance.

The implications of this nuclearization on the Arab-
Israeli conflict are discussed in terms of the nature of the
conflict, the logic of deterrence and the risks involved.
The evidence points clearly to nuclear praliferation
increasing instability in the Middle East but not

necessarily to a nuclear catastrophe.
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A
PREFACE

This study written by a generation of Middle Easterns
born after the invention and first use of the atom bomb and
the creation of the state of Israel, evolves from deep
concern and interest over the prospects of the endless
Arab-Israeli conflict.

Much bhas been written in recent years of the various
disasters facing Mankind. But the greatest single threat to
Man's survival is, undoubtedly, the spectre of global
holocaust. The enormity of the threat of nuclear war
increases yeaf by year as rapid advances in military
technology are incorporated into weapons and more countries
acquire these destructive weapons. The study set out to
analyse one of the most disquieting and controversial
aspects of the current nuclear arms race, namely nuclear
proliferation in the Middle East. The Israeli attack on the
.Iraqi nuclear research reactor in June 1981 and the new
revelations of Israel's nuclear weapons capabilities
published by the Sunday Times (Sth and 12th Octaober 1986),
raised the nuclear question in the Middle East once more
following the reports of the Israell nuclear weapons
programme in the 1960s and the 1970s. Though the question
of a nuclear Middle East is a matter of deep concern to the
world and, indeed, to the states of the Middle Eastern
region, there is a great deal of complacency about these
issues among Arab and Israeli politicians, officials and
scholars. It seems nobody wants to be candid about the
nuclear threat to the survival of all the people of the\
region, among Arabs and Isfaelis. There is no pﬁblic debate

or discussion nor disclosure of information about the nature
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and dangers of this prospect for reasons of excessive
security. The author encountered enormous difficulties, and
in several cases hostility, over the years in trying to
ascertain facts about nuclear developﬁent and policies of
the states concerned.

The author has thought to address vital issues of
nuclear prolifération from the perspectives of the Israelis
and Arabs and to make his evaluation as factual and concise
as pqssible on the basis of available information. The
study is based on published material both primary and
secondary, and a survey carried out among experts of nuclear
proliferation and Middle East politics. The documents
released by the governments of the Middle East, U.S.
Congress, U.N. debates and reports were of great value.
Secondary sources like books, articles and newspapers were
helpful in charting the development of nuclear technology
"and policies in the Middle East and the world.

A survey of experts on the likelihood of risks of
nuclear war was instrumental in assessing these risks. The
author sent identical questionnaires to 176 scholars and
experts of nuclear strategy, proliferation and the Middle
East from various Western countries, Israel, Arab states and
Asian countries. Moét of the Vestern scholars responded to
the questionnaire while most of the Arab and Israeli
respondents were not ready to respond. Some claimed they
had no knowledge of the subject., The author wants to thank
those who did have the courage to respond to the

questionnaire.
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Introduction

Since the publication of the MAUD report in Britain in
April 1940 which envisaged military and civil application of
nuclear power, modern science and tecﬁnology have given
‘mankind unprecendented power for good and destructive ends.
Mankind crossed a fateful threshold when the first atomic
device was exploded in 1945, but the consequences of this
singular event for global security and conflict remain the
subject of intense debate. Since the first detonation of a
nuclear device, the world has lived with the spectre of
nuclear proliferation. The spectre of a world populated by
a large number of nuclear-armed states has haunted mankind
since the death of the Baruch plan. There has been a wide
concern about a nuclear holocéust triggered off by further
proliferation. It is believed that nuclear proliferation is
th; most likely trigger of a future nuclear holocaust
' through escalation of a local conventional war in which, at
some stage, the two Superpowers become involved.

‘The escalation of a regional conflict
to a general war is perhaps the most
likely way in which a nuclear war would
start; more likely than a direct nuclear
attack by one Superpower on the other,
although the danger of its starting by
accident or miscalculation is ever
present. A future conflict in, say, a
Third Vorld region ... might begin as a

~-1-
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conventional war and then escalate to a
limited nuclear war using the nuclear
weapons of the local powers. This could
in turn escalate to a general nuclear
war involving the Superpowers. ... And
that is why ... and nuclear weapon
proliferation is so dangerous'®

Events during the 1973 Arab~Israeii Var clearly brought
home this danger. Thus the more nuclear weapans there are,
the greater the chance of this type of involvement. This is
particularly of great relevance if nuclear wespons spread tao
conflict prone regions, such as the Arab-Israeli conflict
one. HNuclear proliferation is a crucial problem of our
time. The question of the spread of nuclear arms in Third
Vorld countries raises‘several fundamental questiaons such as
whether a proliferated world would be more or less stable
‘than at the present.

In the 1960s several predictions were made about the
possibility of a world in the 1970s with fifteen to twenty
five nuclear weapon states. However, the spread of nuclear
weapons bas been contained for over 4@ years. Today there
are five declared nuclear weapons states, one state that has
detonated a °‘peaceful explosion' and one or two that are
believed to be just below the explosion threshold. But
despite this reasuring record, the threat of a nuclear

conflict seems to rise at an alarming pace as an increasing

<1> Barnaby, F,, The Nuclear Armg Race, Peace studies paper No, 4 (Bradford:; University of
Bradford School of Peace Studies, 1982), p.6,
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number of countries in the Third Vorld start or resume nuclear
weapons programmes. Efforts by nuclear paowers to check
further proliferation have become inadequate with the sfread
of nuclear technology, which has given rise to both
legitimate markets for nuclear materials and technologies,
and facilities and ‘illegal’ markets where technologies and
facilities are freely traded. So the relative success of
containing proliferation over early decades of the nuclear
era may be ending, the world today is entering a much more
dangerous stage in which possession of nuclear weapons in
conflict prone regions is not only a poésibility but
probable, and the threat of actual use of these weapons is
growing. The Arab-Israeli conflict area is the most likely
candidate. The conditions that checked the scope and pace
of proliferation have eroded. For a number of countries,
the technical barriers to acquisition of nuclear weapons are
easier to overcome. The disincentives to going nuclear are
becoming less compelling. Moreover, there are fareseeable
international events that may even further loosen the checks
on proliferation. The Indian explosion of a nuclear device
in 1974, using plutonium derived from a research reactor
supplied by Canada, and the oil crises of the 1970s led to
a sudden surge of expectations about the importance of
nuclear energy and eventually the wide spread of nuclear
technology, including a new trading system autside the
control of the nuclear weapons powers. The widespread of
civilian nuclear programmes provides the essential expedient

and in may occasions cover for gaining capabilities to make



nuclear weapons.

Proliferation is sometimes con&eived in simple terms of
a single explosion. Iideed that concept is encompassed in
the NPT. But it can also be conceptualized, in general, as
a slower, ambiguous and of course dangerous process with
many steps before and after a first nuclear test. One
should study proliferation in considerable detail in order
ta explain and try to predict further proliferation.' In the
mid 1960s there were a number of assumptions being made
about nuclear proliferation. The first assumption was that
nuclear proliferatioq.beyond the five nuclear weapons powers
would be a cﬁain reaction and very rapid. The sixth country
going nuclear would start a chain 'nuclear domino® and the
world would rapidly end up with twenty countries or more.
The focus was an developing scenarios. The second
'assumption stressed the danger of regional wars which was
actually a part of the chain reaction theory. The third
assumption was concerned with the idea of nuclear weapons in
the hands of ‘irrational® leaders. This prospect for
instability was the basis of the fear that proliferation in
the Third Vorld would be very dangerous. The fourth
assumption was the notion that regional conflict would lead
to Superpower involvement and Superpower confrontation. If
regional nuclear powers were seen as proxies to the
Superpovwers and they introduced nuclear weapons into a
conflict, then the Superpowers would be dragged in as well.
However, in the late 1970s, a re—thinking about the problem

occurred beginning with the examination of actual
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developments in nuclear proliferation rather than
speculating about scenarios ~ the focus of attention in
earlier thinking. The new thinking emphasized that one
should talk less about the dangers and logk more into the
likelihood of préliferatiun and associated risks by deducing
from the past to know about the future. Recent trends in
nuclear proliferation,.in fact, highlight the inadequacy of
our present analytical tools of explaining and predicting
proliferation. -

Nuclear proliferation is widely anticipated between now
and the end of the century, partly because of the spread of
the capacity to acquire mnuclear weapons and partly because
the motives to do so in some cases appear strong. The
questions remaining to be answered are what capabilities and
intentions lead states to cross the nuclear threshold and
develop nuclear weapons? Vhat has been the experience of
.current proliferators? Vill the current slow pattern of
proliferation continue or is it likely to change? The focus
of nuclear proliferation problems has been on strategies to
halt, restrain and coﬁtrol further proliferation. Some
argued for control of nuclear technology while others have
called for conflict resolution and disarmament. Underlying
these are explicit and implicit assumptions that the forces
that drive the nuclear proliferation process and other
factors may influence its course. Some place the
responsibility for the spread of nuclear weapons on
, technological faorces while others stress politico-military

forces. Even within each group, there are substantial
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differences in opinion regarding the relative weights to
assign to the various camponents. However, there has yet to
be a systematic examination of the empirical validity of the
assumptions underlying these strategies. Each school of
thought is already convinced of the natural validity of its
own view and the obvious shortcomings and single-nmindedness
of the views of the others. Vhat is needed at least ta
establish the empirical validity of what are currently
inadequate explanations of the proliferation process is a
step backwards, ignoring the policy disputes and the
undertaking of rigorous and systematic examinations of.the
assumptions and contending hypotheses that constitute
contemporary thinking on nuclear proliferationm.
Furthermore, there is a direct link between proliferation of
nuclear weapons and the spread of nuclear technology for
peaceful purposes. The spread of nuclear technaology must,
'therefore. bPe understood {f the dimensions of Lthe
proliferation of nuclear weapons is ta be fully appreciated.
At the heart of the concern over proliferation is the
fear that the spread of nuclear weapons poses a grave and

mounting threat to global security.

'‘Vorries about stability in which
nuclear weapons are spreading rapidly
stem from the fact that a great many
rivalries and hostilities exist among
and within countries; the acquisition of

nuclear weapons may drastically alter
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some relations among the powers and have
wider repercussions short of war; and
that it might increase the likelihood of
wars and, more important, their
destructiveness'=

First is the obvious danger that nuclear weapons might be

used. As is frequently pointed out, the statistical

probability of use increases with the spread of nuclear
weapons, other things being equal. Second, new nuclear

;eapans states which could enter a nuclear arms race might

be politically destabilizing, and that in itself increases

the likelihood of an outbreak of war., Third, the expanding
quantity and quality of weapons will increase the
opportunities for theft, illicit sale, sabotage and nuclear
terrorism. Finally, proliferation could undermine the
purrent structure of the international political system as
the acquisition of nuclear weapons alfers the distribution
of power. On the other hand, some contend that
proliferation may have a comparatively benign impact on
international politics by, in effect, removing resort to
military force in conflict situations. Furthermore, those
who view the possibility of a proliferated world with
serious consequences may disagree on the precise dimensions
of the nuclear threat of proliferation. However, a world
with many nuclear-armed states would no doubt be fraught
with uncertainty, one cannot be sure of the precise

<2> Vohlstatter, A, e al, Syords from Plowshares (Chicage: Chicago University Press,
1977}, pp.127-8, . . ’
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threshold beyond which the praobability of war would increase.
The literature on the relationship between nuclear
proliferation and outbreak of war reflects this statistical
ignorance. The ignorance is due to the fﬁct that the events
have never happened. Vith the lack of any form of patterned
historical regularity to study, it becomes difficult to
generalize abaut the caus#l connection between proliferation
and the outbreak of war.

Over the years there has been increasing concern among
countries regarding the introduction of nuclear weapons in
the NMiddle East, arising particularly from reports that
Israel may have developed a nuclear weapons capability and
some .Arab states may be going in that direction. This
concern emerged in the context of a widespread preoccupation
with political tension and the arms race in the Niddle East,
and of the desire to contain the nuclear arms race in
general. A factor that has played a part in focusing
attention on Israel's nuclear development has been the
long-standing hostility iﬁ the Arab-Israeli conflict area
which has four times erupted into full scale war. The
long-standing hostility in the area bas played a crucial
part in Israeli and Araé military thinking, including their
nuclear policies. The concern over the situation in the
area has focused the attention on the military implications
of the nuclear policies of the Middle Eastern cauntries as
well as their past, present and possible future nuclear
activities. The use of nuclear weapons in a Niddle East war

' cquld cause untold destruction. A handful of nuclear



-9 -
weapons could destroy any country in the area AS a national
entity. Furthermore, one has to stress that many leaders
of thé conflict area may be willing to resort to war if that
seems to advance their goals though the ﬁse‘of violence is
counter-productive in the }ong run. It helps to make
permanent enemies rather than friends.

The study deals with the changing nature of nuclear
proliferation and the associated risks of war since the end
of the Second Vorld Var in general, and the Arab-Israeli
conflict in particular. The intent is to develop a better
picture by using various schools of thought as analytical
windows. A more precise understanding of how the process
operates and the likelihood of risks of war in the Niddle
East should offer better guidance for predicting future
nuclear proliferation. It aims at a realistic assessment
'of the development of nuclear programmes and policies in the
Niddle East and the risk of war involved in the
nuclearization of the Arab-Israeli region to lay the
foundations for building new, reliable hypotheses about 1fs
implications in the future, the first purpose is to discuss
numerous schoals of thought relating to the proliferation
process. The second purpose is to deduce and assess the
proliferation process in order to provide a data base for
dnalysing strategic options. Strategic options themselves
will not be examined. Rather, this study is more narrowly
concerned with how the proliferation process is taking place
and the risks involved sa that future works may define

possible strategic applications. The third purpose is to
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exanine the risks and benefits that may be involved in a
possible nuclearization of the Arab-Israeli conflict. The
implications of this for regional and global security will
also be examined because of their direct effect on the
conflict.

The study attempts to identify areas of knowledge where
a consensus can be said to exist and provide systematic
surveys of factors aggravating proliferation and risks of
war, and factors reducing them. Particular emphasis is also
laid on those aspects which seem to be subject to dissenting
assessment. By presenting different views put forward, the
author of this study hopes to contribute to a further
stimulation of discussion which deserves to be pursued on a
large scale and by intense effort. It aims at a systematic
examination of nuclear development and arguments of
nuclearization and stability of the Arab-Israeli conflict in
order to map various elements under consideration in a
coherent and meaningful way. The analysis is based
primarily on a critical examination of the literature
available, the majority of which is Vestern and a survey
carried out among nuclear strategy, nuclear proliferation
and Niddle East experts. The main rationale of the study is
to collect, connect and integrate a widely dispersed
multitude of perspectives and pieces of information. It is ‘
hoped that these efforts will lead to presentation of a
comprehensive, systematic and hopefully exhaustive and
coherent picture and evaluation of proliferation and risks

of war in the Niddle East.
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Vhile a number of published studies have given
impressive descriptions of proliferation and associated

risks in the Middle East, the main emphasis is on

examination, understanding and assessment. It does not aim

to define a political solution to the Arab-Israeli
predicament, or to work out practical steps by which the

Arabs and Israelis can reach a settlement. The author

leaves to others those urgent tasks. It also aims at

dispelling widespread and long held misconceptions about

nuclearization and stability in the Niddle East. It does

not aim to issue moral or practical prescriptions.

The central theme of the study is how nuclear weapons

could shape the future of the Arab-Israeli conflict. This

question is a compelling one. The relationship between

nuclearization and stability is an important facet of the

general problems of nuclear proliferation. However, it is

not a question which has received careful and systematic
attention, rather it is discussed primarily or in terms of

particular policy objectives and interests of Vestern

countries or Israel. Yet systematic analysis of this

relationship is warranted because of its direct relevance to
security and peace in the Middle East in particular and the

world at large. This study attempts to identify such a

relationship in the Niddle East.

In the interest of cohesion and brevity, several subject
areas will be examined only in a limited context. For
example, the historical background of the nuclear industry -

is restricted to the cobservation of trends with relevance to
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the process of the development and emergence af the
international nuclear industry. Several nuclear
proliferation motives are noted only in brief in order to
demonstrate the nature of the complexities entailed and the
unpredictability of outcomes.
. Finally, all the chapters in this study reflect a common
belief that the problem of nuclear proliferation remains
unsolved; that its underlying dynaﬁics continue unabated,
and it is vital to reawaken national sensitivities to

proliferation issues.

The study is divided into seven chapters. It starts
with an overall introduction to the scope and purpase of
the study, The first chapter begins with an examination of
the nature of nuclear proliferation. It discusses the
meaning, the effects and attempts to control the nuclear
proliferation process. This includes a survey of the
literature on definition, forces, effects, risks and
attempts to contain the nuclear proliferation process. The
second chapter discusses, at great length, the process of
nuclear proliferation in terms of a behavioural model of the
international nuclear industry. The third chapter éxamines
in great details and traces the development of nuclear
programmes and policies of Israel, Egypt, Iraq, Libya,
Syria, Saudi Arabia, Kuwait, United Arab Emirates, Morocco,
Algeria, Tunisia and Jordan. The fourth chapter charts the
motivations of Israel and some Arab states (Egypt, Iraq,

Libya and Syria) to go nuclear, which are considered vital

)
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to taking the decision to manufacture nuclear weapons. The
fifth chapter discusses the risks invaolved in nuclearizatiom
of the Arab-Israeli conflict, addressing the various risis
inherent in the Middle East structure itself and risks
originating outside the region, in particular the likely
reactions of the Superpowers to a nuclear Middle East. An
appreisal of the likelihood of these risks of nuclear war in
the Kiddle EBast is also given. The sixth chapter describes
the survey of experts on the likelihood of risks of war in a
nuclear Middle East and analyses the results of the survey.
And the seventh chapter addresses and attempts to foresee
the implications of this nuclearization on the Arab-Israeli
canflict. The process of nuclearization has far reaching
implications that go beyond the confines of the Middle East.
These could be formulated as generalized propositions

_applicable to similar smll states and regions.

Finally, the literature of nuclear proliferation in the
Niddle East suffers from two limitations: the issues are
approached from a Vestern-type rationality, perception and
interest, which may differ considerably from that of the
Middle East ®; limited access to relevant material which is
either in Arabic or Hebrew. The study attempts to balance
these limitations because Western literature, which is based
on fundamental assumptions of shared logic, values and
(3> See-Gianfranco Poggi, Tha Developpent of the Modarp Stats (Stanford; Stanford

University Press 1978) pp,5-9; Oror, Y,, ‘Nuclear Weapons in the Third World Conflict' in

The Future of Strategic Deterrence fdelphi Papar No 168, pp,96-103; His, an.x_SLaLes;
&JhwﬁaLﬁmuﬂuumiLLﬁweﬂ&xmgmn MA: Heath, 1971),
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calculations, must be taken much less for granted. A few words
may be appropriate as regards some of the empirical evidence
presented herein. The evidence about nuclear policies,
consisting of statements made by Middle Eastern leaders and
commentators, deserves some word of caution. 1t is
important to note that there is no single and coherent Arabdb
strategy with respect to nuclear issues. The organization
of the data assumes the various Arab states have a common
denominator concerning the Arab-Israeli conflict and the
Israell nuclear threat. Also, it is assumed that the
statements made by Israeli and Arab officials and
commentators represent real perception. Same of the data
presented here appears in the épiginai form in Hebrew and
Arabic. The author translated some of the quotations into
English from Arabic. In a modest way it is hoped that the
following chapters will contribute comstructively to the
debate on understanding the problem of proliferation and

stability in the Middle East.
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CHAPTER ONE

The Nature of Nuclear Proliferation

Definition of Proliferation

The most widely held view of nuclear proliferation is
that of a continuous endeavour to produce and test an atomic
‘bomb. The conventional indicator of nuclear proliferation
is an initial nuclear test marking the birth of an
additional member to the nuclear club. This definition was
adopted by the Non-Proliferation Treaty of 1968 when
distinguishing between nuclear weapons and non—nuciear
weapons states. The case histories of all five recognized
nuclear weapons powers reflect this view of the nuclear
' proliferation process. All the five powers pursued nuclear
technology explicitly for the sole purpose of producing
nuclear weapons. Hence, 1f this definition is used alqne.
the existing international non-proliferation efforts and
agreements can be sald to have been very successful in
limiting proliferation. Since the Chinese test only one
nuclear device, exploded by India in 1974, has been tested
by a non-nuclear weapons state as defined by the
Nﬁn—Proliferation Treaty.’

Such a state of affairs contradicts predictions made 20
years ago about an 1m¥inent multinuclear world called the
(1> Article IX, 3 of NPT states that tfor the purpose of this treaty, ; nuclear

veapon state is one vhich has manufactured and exploded a nuclear weapon or other
nuclear explosive device prior to 1st January 1967,?
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*Hth Country Problem".2 There are reasons to question
whetber nuclear test indicator will caontinue to be the most
common form of proliferation in the future. In the period
following the adoption of the NPT in 1968, changes have
taken place in two significant secfors of the techﬁical
environment within which nuclear proliferation operates.
The first focuses on the definition of proliferation and the
nature of development processes for nuclear weapons. The
second concerns the global spread of nuclear knawledge and
materials.

Nuclear proliferation is a term that emerged in the
late 1950s and early 1960s to distinguish, in part, between
the indigenous production of nuclear weapons and their
acquisition by transfer, then called ‘diffusion'. This was
the case at a time when it was predicted that many

industrialized states, particularly in Vestern Europe, would
rapidly acquire nuclear weapons if they could obtain
supplies of uranium. This was because tbhe required
technology and scientific knowledge was within their grasp
and also because power politics suggested that all states
wauld wish to increase and enhance their national power by
acquiring such weapons.® Noreaver, The Oxford English
Dictionary defines proliferation as ‘increase rapidly in

numbers, reproduce itself....' But the experience of

2) See Vohistetter, A,, "Nutlear Sharing: NATO and the Nth Country®, Enraign
Affairs, April 1961, pp,355-87,

(3> Morgenthaw, H,J,Jr,, Balitics Among Nationg (New York: Alfred A, Knopf, 1962),
third edition, pp.4-15,
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proliferation in the last 25 years was different from what
had been expected and from the meaning of the te;n
proliferation.

On the other band, proliferation could be a meaningful
concept in describing one specific scenario concerning the
acquisition of nuclear weapons, in which the decision by one
étate to acquire nuclear weapons rapidly triggers off
similar reactions by many others.4 Valtz used the term
*spread’ instead of proliferation. He objects to the term
‘proliferation® on the ground that nuclear weapons have
diffused too slowly to deserve that description. He argues
" that this spread will not make the bipolar world 1nfo a
miltipolar one and ;;y reduce the chances of war.*®
John Simpson calls proliferation nuclear 'transmutation’ or
‘transformation' because it *includes a new element that was
nog present in the 1960s.'® He argues tha£ this element
"involves a shift from the existing pattern of bebhaviour in
terms of harmful uses of facilities already existing within
the state. However, the terms 'prolifération', *spread’,
‘transmutation' or ‘transformation' describe the technical
aspects of the process of nuclear weapons acquisition but do
not offer any guide to the motivations or decision-making

(4 Gummett, P,, 'Acadenic Perspectives on the Non-Proliferation Problea®, in John

Simpson and Anthony G, McGrev (eds),lhe International Nuclear Non-Proliferation
Syqtams: Challsngas and Chojceg (London, Macmillan, 1984) pp,79-80,

{8 WValtz, K,, 'Ihe Spreads of Nuclear Veapons: More May Ba Battar' Adelphi Paper
No, 171 (London: International Institute for Strategic Studies, 1981) p.1,

(6) Simpson, J,, 'The Nuclear Non-Proliferation Problem, Diagnosis and Treatzent',
in Simpson and McGrew The International Nuclear Non-Pronferatxon Systems, op, cxt.,
p. 175,
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processes involved in the decisions of states to begin to
produce nuclear weapons.
Nevertheless this very simple idea of what constitutes
nuclear proliferation remains acceptable for a number of
reasons. First, no military organization is likely to place

much confidence in weapons unless they have been shown to

. .

work. This implies that those given operational
responsibility will insist on a test. Second, such a
definition offers the prospects of reasonably reliable
verification of nuclear weapons status despite the belief
that satellite sensors and seismography can effectively
identify all nuclear explosions, particularly for states
involved in the negotiations for a Comprehensive Test Ban
Treaty.” Third, any other definition of nuclear
proliferation is likely to throw doubt on the non-nuclear
status of certain states such as Israel and South Africa.
Such a definition does not accommodate the significant
changes that have taken place since 1968 in the

areas relating to proliferation, namely: the diffusion of
knowledge and technology related to the design and
development of nuclear weapons, the growth and competitive
nature of the civil nuclear industry and the emergence of a
widening gap in some states between their statements of
political intent and their potential for nuclear weapons
development and production.® In other words, options are
{7) See Halstead, T,, 'Why No End to Nuclear Testing?' Survival, ed,19, No 2,
Har/April 1977, pp.60-6; Vestervelt, 0,0,, ‘Candour, Compromise and the Conprehensive
Test Ban', Strateqic Beviey, Vol 5, No 4, Fall 1977, pp.33-44,

(8> Gummett, 'Academic Perspectives on the Non-Proliferation Problem', op, cit,,
p.8l, |
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growiné faster than weapons. °‘Going nuclear’ is no longer a
precise term and deliberate use of ambiguity becomes part of
nuclear proliferation politics.®

Vhat is a nuclear weapon programme? .A nuclear weapon
programme necessarily encompasses the development of several
related though independent capabilities such as warheads,
delivery vehicles, command and ?ontrol stations, strategic
doctrine and assured secaond strike systems. There is no
consensus about what a nuclear weapon programme is to be and
this bas led to different forecasts about nuclear
proliferation. But there are certain indicaters which
enable o;e to evaluate a nuclear weapon programme. First,
there is the element of how much is enough. Histaorically,
the size and scope of nuclear weapons of existing nuclear
weapon states bhas varied significantly and their experience
does not provide a reliable base. The notion of a minimum
threshold for the size of a nuclear weapon programme
predicated on the assumption that, given the desire to go
nuclear, any prospective Nth country would either develop a
programme of, at least, some minimum size or atherwise the
programme would not bhave been initiated.'©® Before the
adoption of the NPT safeguards, the International Atomic

"Energy Agency exempted from inspection ‘any reactor of less

(9> Kapur, Ashok,, i i ion: i i

Regional Aspackg, (New York: Praeger, 1979) Chap.2; Quan, L.A, and VX, Qverholt,
'The Next Phasa in Nuclear Proliferation Research', Qrbis, Vol 20, No 2, Summer 1976,
p.499,

(10> Meyer, Stephen M,, Ihe Ovnamics of Nuclear Prolifaration, (Chicage:University
of Chicago Press, 1984) p.23,
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than 3MV up to two such reactors per country.''' Similarly
the US Congress enacted PL 93-48%5 of Octaober 1974 reserving
the right of full Congressional review of any US reactor

. sales with ocutput greater tham 5 iY.‘z In neither case did
they consider the proliferation related threat of reactors
of five to six XV to be substantial.

Such reactors are in theory capable of producing enough
plutonium to make one 15 kiloton bomb every four to five
years. Such a rate may satisfy the objective of ‘'weapon of
last resort’.

A pumber of previous studies of nuclear proliferation
have tended to settle on a minimum production threshold of
some higher level (one 15 kiloton a year).'® One can argue
that the cﬁoice of a bonb.a year is based on symbolic and
psychological factors rather than on economic or military
annlysié. Olgard argues that
' tthe danger of proliferation today is

the emergence of what might be called
the primitive nuclear powers with a

limited stock of untested nuclear

(11> See INFCIRC/66/Rav 2 in Sanders, Benjamin,, Safaguardg Againgt Nuclear
Proliferation, (Cambridge, M.A,: MIT Press 1975) p.98,

12> Barber, Richard §,, Associates Inco, LDC Nuclear Payer Prespechs: 1975-1990:
CnnmEL£13l,_£Lnnnn1L4unLﬁesuzxLx_Innllia,lnni (Vashington, 0,C,: Barber Associates,
1975), IV - 83,

(13> [Ibid; Beaton, L, and John Maddox, Tha Spread of Nuclsar Yeapons (Naw York:
Praeger, 1952) P 173 0ffice of Technology Assessaent, Nuclear Prolifsration and
&aigguanda (Uash1ngton 0.C.: National Technical Infornatlon Service, 1977) p,142,
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weapons», 4
Similarly, Quester elaborated this point in a more subtle
form.

«One mist be careful to consider

thoughts about physical realities as

well as the realities'themselves. Even

if physical developments pose no real

problem, the fears they bring can take

on a life of their own.»'®
This led to the conclusion by Barber Associates that a
minimum size of primitive weapons could lead to
unprecedented consequences.

¢Even a minimum size, inefficient and

unreliable ‘bomb' could result in a

local disaster and an international

crisis of immense proportions.»'s
This focus on size.led to concentration on the ‘diversion
option' using or diverting spent reactor fuel from a power
reactor and reprocessing it to make plutonium. So, by using
safeguards techniques, one can ensure accountability within

a few percentage of total inventory.'”

(14> O0Olgard, P,L,, ‘The Soviei-American Oraft Non-Proliferation: Will It ¥ork?' in

FrankeBarnaby (ed),Brevanting the Spraad of Nyglear ¥eapong (New Yark: Humanities
Prass, 1969) p,219,

18> Quester, Beorge,, Ihe Politicg of Nyclaar Prolifaration (Baltimore: Johns
Hopkins University Press, 1973) p,210,

(16> Barber Associates, LOC Nuclear Power Prospects, op, cit,, V-5,

(17> Willrich, Mason and Taylor, T,B,, Nuclear Thofd: Risks and Safeguards
(Canbridge, M,A,¢ Ballinger, 1974) Chap,3,
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Then comes the question of testing which stems from
both technical and decision making considerations. If one
argues that an operational test is required to attain some
technical and political confidence in deveiopment and
manufacture of nuclear weapons; then testing becomes an
inherent part of the programme. So inability to conduct
tests translates into inability to undertake a nuclear
weapons programme.'® Beaton took the argument a step
further by focusing on an unavailability of areas where the
test might be carried out.

«Jot all nations are provided with
deserts within their boundaries.
Uninhabited aoceanic islands are not
always accessible .... Vhere would a
Swiss bonb or a German bomb be tested?
In these and other cases the need to
actually test atomic weapons would be a
serious obstacle in the attainment of
nuclear power.»'®
The notion that testing is an éssential technical element of
a nuclear weapons programme was one of the basic arguments
for a Comprehensive Test Ban Treaty in the late 1950s and

early 1960s.%*© MNore recently international pressure on

18> Hohenemser, Christoph,, 'The Nth Country Problea Today', in Seymour, Nelman

(ed)) ﬂ1sa1man2n1_IQdax*.1LinlLLLLLs_and.ﬁnnnnmLLa (Boston: American Acadeay of Arts
and Sciences, 1962) p,269; Beaton,L,, Must tha Bombg Spread (Baltimere: Penguin,

1966) pp.38-39.
19> Beaton and Maddox, The Spread of Nuclear Weapons, op.cit, p,20,

20> See Jacobson, Harold and Stein, Eric, Qiplomats, Sciantists and Politicians: US
and_ﬂuLlgaz_lgsLJﬁuLﬂggnilaixnna (An Rrbor University of Mitchigan Press, 1966)
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South Africa to halt an imminent test in 1977 was equated
" with preventing South Africa from embarking on an,;tunic
weapons programme. =’
The question remains whether there is a technical need for a
prospective Nth country to test a proto-nuclear bamb? Or
whether an inability or unwillingness to test a nuclear
exploéive device mean that a nation cannot pursue a nuclear
weapons programme?

That question can be addressed in the following manner:
the consensus is that 1f some Nth country adopts one of the
tried and érue designs, there would be few compelling
reasons not to expect its first bomb to work.22 The USA in
fact, did employ an untested uranium bomb against Japan. It
is bard to imagine that dedicated scientists and engineers
cauld naot devise a néderate confidence nuclear weapon
design, taking into account that all the necessary physics
'18 set out in the open literature®® and that a high

explosive detonation system can be tested without fissile

material.

21> John F,Burns, 'South Africa Stirs New A-Arms Flurry' Ney York Timag, 31 August,
1977,

<22) Karaish, Arnold,, Ihe Peaceful Atos in Foraign Policy (New Yark: Harper and Row,

1963) p.23; Weniz, Walter,,Nuclear Prolifaration (Vashingten, 0,C.: Public Affairs
Press, 1968) pp,23-24; Quester, 'The Politics of Nuclear Proliferation’, op, cit,,
p.39; Brennan, Donald,, 'A Comprehensive Test Ban: Everybody or Nobody',

Vol 1,No 1, Suamer 1976, p.108,

(23> Dlgard, 'The Soviet-American Draft Non-Proliferation Trealy', op,cit,
pp.219-220:

ON , Effect of the Passible U  Nuc Yaa { the & iy { £ .
icati for States of the Acquisition and Further Qevelopment of thage ¥eanorg

Inplications
(New Yark: UN,1968) p,58,
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Over the last decade details have been published in the
USA on the nature of atomic and thermo—nuclear weapons
designé." Not only has the key design concept for a
hydrogen weapon been uduly publicized but bath the
relatively low level of caosts and type of activity required
for the design and production of asecond or third generation
atomic explosive device have become apparent.#® This
encouraged experimental work on the development of suitable
conventional explosives and detonation systems which can be
tested using telemetry techniques, without the absolute need
for a full-scale test.?* Noreover, today's would-be
proliferators will not necessarily duplicate the pattern of
development activities undertaken by the existing nuclear
weapons states prior to their first nuclear test. Thus it
may prove difficult to determine with certainty whether
specific activities are aimed at developing nuclear
.Neapons.=7
Hence a simple but effective atomic weapon could be

manufactured without recourse tao full-scale nuclear testing:

(24> Beckett, B,, ¥eapons of Tomorrow (London; Arbis, 1982) pp,11-23,

25> Simpson, J,, Ihe Independent Nuclear State: The United Statss Rritajn and the
Hilitary fAton (London; Macmillan, 1983) pp,72-4, 43-4,

26> Department of Energy Authorisation, Legislation (Nationa) Securiiy Programe)
. ot v "

Subcopnitiee of the Committee of Armed Services, V.S, House of Representatives, HR
2969, 94th Congress, Ist Session (Washington, D.C,: Government Printing Office, 1981)
p.214,

(27> 1bid, Siaulation techniques can be used today with high degree of reliability
to test nuclear explosive device without recourse to full-scala nuclear test and to
avoid adverse political consequences of a public explosion, See Nay York Timag,
15 March, 1976,



-25-
only in the case of an H-weapon could such testing remain
essential. Vhile the criterion of an explosion of a nuclear
device is still an indicator of intent to de?elop nuclear .
weapons of all types. The absence of an explosion of a
nuclear device is no longer totally convincing of a
non-nuclear weapon status (case of Israel and South Africa).
Testing is not a.technical necessity. Testing has also been
raised in relation to politico-military considerations. It
has been argued that nuclear weapons pravide military
security through deterrence. Deterrence requires
communication of a threat to the target party and testing
helps in achieving this. However, deterrent effects can be
achieved in other ways. Israel has obtained nuclear
mileage?® through its ambiguous status propped up by
inconclusive reports. Moreover, testing for small nuclear
powers may compel adversaries to go nuclear=® and could lead
to -adverse international pressures and condemnation.
Thirdly, in the 1950s and early 1960s there were
extensive discussions on the relative significance of
nuclear weapons stockpile lacking an advanced means of
delivery systems. It was argued that the military and
political value of nuclear weapons would be dubious.
However, the reaction of the USA to the first Soviet test in

1949 was that the Soviet would soon attempt to acquire the

(28> See Lefever E,, Nuclaar 8rms in the Third §orld (Washington, D.C,: 8rookings
Institution, 1979) pp,61-71, 74-77; Harkavi, R.E,, 'Pariah States and Nuclear

Proliferation', Intarnational fQreganisation, Vol 35, No 1, 1981, pp,135-53,

29> Wentz, 'Nuclear Proliferation', op, cit,, pp.34-41,
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required delivery vehicles., Moreover, most previous studiesz
took for granted that the targets of the Nth éountry nuclear
forces would include either the Superpowers or their
well-armed allies. But a broader perspective notes that

'«The principal sufferers from nuclear

spread would be the countries and the.

people in those areas in which the

infection takes place.»=°
The focus is on conflict between less well endowed countries
which Betts calls pygmies.®' In a regional context even a
caomparatively primitive nuclear force of several fission
bombs and aircraft may acquire caonsiderable military and
political influence. Commercial aircraft, for exzample, have
dual capability and this was demonstrated by Israel during
the 1973 war. US war plans, too, include using commercial
aircraft. Civilian aircraft which can transport armoured
vehicles and tanks can also carry nuclear weapons, such as
Baoeing 707. Today many small countries can purchase
advanced weapons systems either from their allies or
friendly countries and even from the international market.
It is hard to find any country in a position to contemplate
nuclear weapons production that lacks a regionally effective

delivery capability.®2 Moreaver, the less developed

<30> Schlesinger, James R,, 'Nuclear Spread: the Setiing of the Problem' in Stephen

B, Kertesz, Muclaar Non-Prolifspation in a Warld of Nucisae Poyers (Notre Qame;
University of Notre Dame Press, 1967) pp.l1-12,

(31> Betts, Richard,, 'Paranoids, Pygmies, Pariahs and Non-Proliferation’, faraign
Palicy, No 26, Spring 1977, pp,157-83,

32> The Military Balance 1977/72 (London; International Instituie for Strateqxc
Studies, 1977) p.108,
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countries bave the advantage of a much cheaper
unsophisticated defence environment.®*® There are, indeed,
less conventional ways to deliver nuclear weapons'to their
targets, especially in a regional setting..

«It is a myth that for any country to

attack any other country requires

anything like the sophisticated long

range missiles that we bave. There have

been rather detailed (classical) studies

of which the overall results would lead

one to a conviction that any country in

the world could attack any other country

by means other than large bombers or

missiles using clandestine infiltration

bperations of various kinds.»3<
Moreover, it was argued that during the initial stage of the
development of nuclear weapons, 'how to get %he bomb from
here to there' is overshadawed by ‘'how to get the bomb.'=<
Thus the caonclusion is that the American-Soviet model should

be the exception rather than the rule.

(33> Kaul, Pari,, India's Nuclear Spip off (Ailahabad, India: Onankya, 1974) p.4,

(34> V.S, House of Representatives, Nuclear Proliferation: Fubyes U S Foraign
Balicy Implications, Hearings before the Sub-tommities on International Security and
Scientific Affairs of the Committee on International Relations, 94th Congrass, Ist
Session, 21, 23, 28, 30 Dctober and 4 and 5 Novembar 1375 (Washingion, 2.(.:
Government Printing Office, 1975) p.84,

(35> Hohenemsar, 'The Nth Couniry Problea Today', sp,cit,, PP 255-56; 0.5, Senate,
Mon-Pralifaration lI‘iﬂ Haaring bafors tha Comniftea on '-‘thjgn .gn'lafjnni’ 30¢h
Congress, 2nd session, 10-12 and 17 July 1969 (Washingten, D.C.: Governsent Printing
Office 1969) pp,30-31,
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Fourthly, peaceful nuclear explosives and nuclear

éeapons are indistinguishable from a technical point of
view. Fred Ikle argues that

¢«¥e do not now have a way of

discriminating between tests of a

nuclear device of a country that is just

beginning a test program, discrimipating

whether it is for peaceful purposes or

military purposes. A country that is

Just beginning a program of testing

nuclear explosives will inevitably learn

something about nuclear explosives and

such an explosive is a very destructive

device that could be used for military

purpases. »3€
.Furthermore, the relation between the Threshold Test Ban
Treaty and peaceful nuclear explosives confirms this .
point.®” Therefore, a latent capacity to manufacture
peaceful nuclear explosives is a latent capacity to
manufacture nuclear weapons. The NPT definition of a
nuclear weapon state is inadequate in the case of India
which detonated a peaceful nuclear device but did not follow
it up with either a production programme for atomic weapons

or any further test explosions.

(36 US House of Rapresentatives, Nuclear Proliferation: Futura U,S, Foreign Policy
Implications, op, cit, pp,225-26,

(37> VS Arms Control and Disarmaments Agency, i 4 Disareama

fgreamantg (Washington, 0,C.: U,S, Arns Control and Disarmament Agency, 1977)
pp.155-80, :
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Finally, a country is said to possess allatent capacity
to produce nuclear weapons when there is a reasonable
confidence that such a programme is feasible. It needs ta
meet a range of resource demands with a finite resource base
such as uranium together with scientific and technological
expertise and an industrial base.®® Otherwise pfoducing
nuélear weapons would be impossible. The country must
possess nuclear infrastructuress such as a plutonium
production reactor before embarking on a nuclear weapons
pragramme.>® The ability to design a nuclear weapon and ta
assemble all its non-nuclear components is irrelevant if the
country in question is unable to aobtain enriched uranium or
plutonium,
The Spread of Nuclear Technalagy and Praliferation

In the early 1960s it was accepted that a freeze on
gissile material production by the nuclear weapaons states
was incapable of being effectively verified once the first
generation of nuclear pawer plants was commissioned. The
British, French and Soviet power reactors of this generation
were direct derivatives of designs used for weapons-grade
plutonium production. This did not prevent attempts both to
expand the number of nuclear power reactors on a glcbal
basis, and to set up an international system of safeguards

to ensure that material from civil nuclear pawer reactors

(38> Gffice of Technology Rssessment, Nuclear Proliferation and Safequards,
op, tit,, pp.174-81,

{39 Uohlstetter, A,, et al,, Syords from Plowshares (Chicage: Chicago Un;vnrs1ty
Prass, 1979} pp. 42 6.
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was not being used for weapons purposes. Thus, Plutonium
production capacity increased dramatically fivefold between
1960 and 1965 and 16 times between 1965 and 1970, them 72
times in 1975, 156 times in 1980 and an esfimated 289 times
for 1985.4° This diffusion of reactor technology and the
global scale of fissile material production that it implies,
appears to represent a quantum leap in the ease with which
certain non—-nuclear weapons states could gain access to
nuclear weapons materials. Almost all this fissile material
is still in reactors or stored in used fuel, mainly in
countries within NATO alliance and the VARSAY pact
organization. However, there are other countries outside
NATO and VARSAV organizations such as Argentine, Brazil,
Finland, India, Japan, South Korea, Pakistan, South Africa,
Sweden, Switzerland, Taiwan and Yugoslavia and many other
'states which have small experimental reactors“’ and are
gaining access to this fissile material.. Two thirds of
reactor capacity remains within the nuclear weapons states
and enrichment and reprocessing.capacity is largely confined
to them. 4=

But, what changed significantly over the last two

(40> See Muclesar Poyer Raactors i iha Vorld, IAEA reference data series no,2
(Vienna; IAEA, 1982) p.8,

41> Ibid pp,13-21; Wohlstetter, et al, Swords from Plowshares, oo, cit,, po.202-10,

(42> Ibid p,213; Barnaby, C.F,,'How States Can Go Nuclear', 1g of the Acadany of
E2L1xLLal_and_ﬁnsiﬂl_SxignLgs Vol 420, Mar,1977, pp,29-43; Keeny, Spurgaan ¥,

et al, ﬂug1.a1_Enygx._lﬁaggs_jnﬂ_ﬁhglgaa (Canbrxdge N,A,: Ballingar, 1977}

pp.2 b7-69 278 SIPRI, hLMmm.n&_and_LimMan_lﬁll(Cambndae, 1A,
W7 Prass, 1977) pe. 6-14 Willrich and Taylor, Nuclear Theft, op.tit,, pp.58-76.

~
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decades is that certain states ‘'break out' to nuclear
weapons status, especially their ability to acquire nuclear -
stockpile of operational weapons, will be easier and more
rapid if they possess a large nuclear puwér reactor which
has the potential to produce substantial amount of
weapons—grade plutonium in a short period of time. A
repraocessing plant would be required to separate plutonium
from spent fuel and this would represent a major barrier to
.proliferation. But, what prevents many states from
acquiring weaponé—grade plutonium may be found in their
international com&itments;‘a inability to gain access to
certain specific technologies and, perhaps, their
calculation that it is not in their best interest to produce
nuclear weapons. Then it is reasanable to argue that the
political climate is the key limitation upon nuclear
proliferation rather than a state's technical inability to
produce nuclear weapons.

However, the shift of the centre of technology from the USA
towards less politically active states such as Japan and
finally the possible emergence of an uncontrolled Third
Vorld nuclear trading system could make efforts to prevent
proliferation more difficult. In the long rum, the greatest
cause of concern in maintaining a system of physical
prevention of nuclear weapons proliferation lies in the
limited scope of the non-proliferation and safeguards
regime, and the shift of gravity of the international
nuclear industry away from the USA. The first aof these

(43) Relevant international commitments are; Partial Test Ban Treaty, Trealy of
Tlatelolco, NPT, IAEA safeguards and suppliars' ajresnents,
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issues was highlighted by the destruction of the Iraqi
nuclear reactor by Israeli planes in 1981.44 The Iraqi
reactor would have operﬁted undér the provisions of an IAEA
safeguards agreement, but Israel, by its aétion, indicated
that it perceived these provisions were insufficient
guarantee that it would pot be used for military purpases.
Secondly, it has already become clear that the hea; monopoly
status possessed by the USA in the late 1960s and early
1970s in nuclear fuel and reactor technology has been
substantially weakened and that the USA cannot hope to
manage glabal proliferation problems in the 1980s and the
1990s by introducing domestic legislation as it attempted to
do in 1976-1978.4% 1In the mid 1970s the USA's hegemonic
position in global nuclear industry was under threat from
France and Vest Germany who bhad become the major competitors
to the USA by providing package sales full fuel cycle
éervices to countries such as Brazil, South Korea, Pakistan
and Iraq.4s

There is considerable evidence to suggest that over the
next decade the global nuclear industry will undergo major
restructure as France, Vest Germany And possibly Japan,
become the dominant suppliers.<” The USA would become a
{44) Feldman, Shai,, 'The bombing of Osiraq revisited', [pt i Sagyurity,
Vol 7, No 2, Fall 1982, p.l1§,

45> Simpson, John,, ''obal Non-Proliferation Policies; Retrospéct and Prospact',

Revioy of Intsrnational Studies Vol 8, No 2, April 1982, pp.77-82,
<46y Dunn, L,A,, Controlling the Bomb (New Haven, Conn,: Yale University Press,
1932) Chap,2,

47> Valkar, ¥, and Lonnroth, M., NMuclsar Poyar Strygqlas: Indystrial Copnetition
anj_ﬂzalxi.naluungnﬁnnL (London Allen and Unwin, 1983) pp,78-9,
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junior partner. So, for the first time in the proliferation
system a considerable gap may arise between its commercial
structure resting upon European-Japanese ﬁegemony and its
political structure based on the Superpoweré and in
particular US hegemaony. Moreover, with the exception of
France, the leading suppliers will be non—nuclear weapons
states.4® This creates considerable difficulties regarding
regulations of the nuclear trade and maintaining and
strengthening non-proliferation safeguards. Furthermare,
over the last few years, the nuclear industry has witnessed
the rise of a separate nuclear trading system'outside the
existing non-proliferation control. These trading links,
which are predomipantly Third Vorld, consist of an
increasing number of bilateral agreements for nuclear
cooperation, exchange of information and materials
Fransfer.t:¢ Some of these Third Vorld countries are not
party to the NPT. There is the problem often referred to as
‘nuclear grey and black marketing' which is difficult to
trace and substantiate. There is also evidence to suggest
the existence of covert nuclear deals involving Third Vorld
cauntries and Vestern suppliers.®°

The growth of the civil nuclear programmes worldwide

further accelerated the break from the past. Today more

(42> Ibid,
49> Ibid,
50> Ounn, Controlling the Bomb, op. cit,, pp, 37-41; Dorian, T,F, and

Spector, L.5,, ‘Covert Nuclear Trade and International Non-Proliferation Systea',
Journal of Intaepational 8ffairs, Vol §, 1931, pp. 29-68,
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than 50 countries have research reactors in operation
compared with only four in 1955 and more than 30 countries
have nuclear power reactors in operation compared with only
six in the 1950s. Slawly but surely coun£ries round tbhe
globe began to develop substantial nuclear infrastructures.
This creeping evolution raised a number of questions about
the meaning of proliferation and predictions of the likely
proliferators.®' BHuclear proliferation could no longer be
viewed as well as defined as a straight jump to nuclear
weapons status. Instead, it had to be seen as a
developmental process reflecting the growth of latent
capacity round the globe. Though no non—nuclear weapons
state had detonated nuclear explosive devices after 1964,
with the exception of India‘'s peaceful test in 1974, that
did not mean that nuclear proliferation bad not advanced.
'Dn the contrary, it was widely perceived as moving forward
in the form of ever developing latent capacities
encompassing substantial nuclear infrastructures.

The gradual spread of nuclear technology and material,
especially the proliferation of sensitive nuclear fuel cycle
facilities, constitutes the proliferation of capabilities ta
develop nuclear weapons as described by the former director
of the Atomic Energy Commission in Israel, ‘there are no two
atomic energies.*s2 S0, a non—nuclear weapon state by
(51> Dunn, L.A,, and Kahn, Herman,, Irands in Nucls rolifaratiop: 1975-199C
(Croton-on-Hudson, N,Y,: Hudson Institute, 1976); Wohlstetter at al, Swords from
Plowsharas, op,cit,, chap,1,

(52> Professor A,0, Bargnan, quoted in Bader, William 8,, Tha Usitad Stalsg and the

Saread of Nuclear Upapapg (New York: Pegasus, 1963) p,92,
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acquiring a nuclear power iﬁdustry moves along what Quester has
-called ‘the innocent progress toward the bomb‘’ curve, in which the
time lag between innocent progress in the develaopment of a nuclear
power industry and a crash programme to préduce nuclear weapons
shrinks to the very short time required for additional efforts to
fabricate, at least, crude nuclear weapaons.®® Schlesinger argued,
in this respect, that an innocent move taward the bomb is a
meaningful concept.

«Proliferation is really unlike

pregnancy ... being a little bit

proliferated may be a meaningful concept

while being a little pregnant is not.»S<
Quester used the term quasi-proliferation to describe the countries
which are capable of going nuclear and which bhave political reasons
for doing so. Beaton argued that 'we are dealing with a definable
_group of countries.'®® This group of quasi-proliferators includes
at least 30 - 40 countries with high political incentives.®® This
definition, however, excludes other small powers unless an
international ‘grey market®' were to emerge in nuclear explosive

devices which could make nuclear weapons easily available to such

states.5?

{53 Quester, George,, ‘Some Conceptual preblems in Nuclear Proliferation', faaricap Poljtirs]
Scianca Royiay vol, 66, No, 22, June 1972, p, 491,
(54> Schelsinger, James R,, ‘The Strategic Consecquences of Nuclear Proliferation’ in Raken,

LM, (ed), fcng Conbrol and Fore{gn Policy in tha Nuclpar Aza (New York: Oxford University Press;
1972) pp, 360-61,

(55> Beaton, 'Must the Boab Spread’, op, cit,, p,122

(56> Walske, C,, 'Nuclear Electric Power and Prolifaration of Nuclear Weapon States’,

lopal Securily, 1, 3, Vinter 1976/77, pp,94-106;: Epstein, ¥,, Tha Last fhanca, (New York:
free Prass, 1976) pp,335-6; Schelling, T,.C,, 'Who Will Have the Bomb?' [nterpatianal Sacyeity 1,
1, Summer 1976, pp,77-91,

(57> Oumn, L.A,, 'Nuclear rey Marketsering', Intarpational Sacyrity, 1, 3, Vinter 1976/77,
pp.107-118,
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There are two contending views about this link between civil

nuclear technology and development of nuclear weapons production.
One view argues that producing nuclear material from peaceful energy
programmes daoes not result in automatic weﬁpon production. In more
than thirty years, only a very few countries acquired nuclear
weapons out of over 100 which signed the NPT.®® The other view is
that nuclear epergy programmes, however peaceful, create expertise
that brings with it the temptation to produce nuclear weapons which
would otherwise not exist or be attainable. .

«The technologists of the recipient

states inevitably acquire at first hand

some of the skills required for the

operation of an independent reactor

system for manufacturing military

plutonium. »&°
’Falk explains that ‘the link between civilian nucleér proliferation
and the proliferation of nuclear weapons has now passed into the
conventional wisdom.'€® Baker argued that nuclear energy programmes

may be impartant in

(58> Hill, John,, 'The Driving Forces of Proliferation’, Acps fontral, Vol 1, ¥o 1, 1980, p,54,
(59> Maddax, John,, Progpacts for Nuclaar Prolifsration, Adelphi Paper no,113 (London:

International Institute for Strategic Studies, 1975) p.11; See Simpson, John,, 'Power, Plutonium
and Politics) Nuclear Arms Production and the British Civil Nuclear Industry' elasminl,
Qisarpament Inforaation Unit (A0IU) Ragort Vol 4, No 3, May/Jume 1982, pp,7-13,

(60> Falk, R.A,, Muglear Policy and World Ordar: Yhy Donycloapization (Naw York: Institute for
Vorld Drder, 1978> p,19; Oure, §, and Edwards R., Eualing the Nyclage fiemg Rapa+ Tha )ink
tysa Pays (London' Pluto, 1962) p,103,
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justifying the costs of a weapon programme.S' SuCh a programme is
far easier to justify if it can be presented as a law overhead
spin-off from an economical domestic nuclear energy programme, since
it makes military research possible. Same écholars proffer an
elaborate argument to explain this point.

«Arguing that reactors have little to do

with bombs is like arguing that fish

books do not cause the catching of fish,

since this can also invaolve rods, reels

and anglers.»®=.
Furthermore, the emergence of bath new enrichment technologies and
the advocacy of the use of plutonium for civil purfoses in the
1970s, centrifuge and laser enrichment technology has reduced the
scale, cost and the prominence of the uranium enrichment facilities.
It has also expanded the potential for a non-nuclear weapons state
ﬁo acquire an enrichment capability and so increase the
proliferation risks.*® Dunn argues that the technological momentum
of the civil nuclear industry, seen in these developments, had

virtually abolished the more obvious technical thresholds

(61> Baker, Stephen J,, 'The International Political Zconomy of Proliferation’ in Carlton, 0,,
and Schaerf, C,, (ed) fraz Cop’ nd Tachnalogical Innovaiion (London: Crooa Hela, 1977) p, 97,

(€2) Lovins, Amory B,, R, Hunter Lovins and R, Leonard Ross, 'Nuclear Powar and Nuclear Dosbs’,

Bareign Affairs, Summer 1330, p, 1147,

(63> Glackin, 8,§,, 'The Dangers Dript in Uranium Enrichment', §;002%ip of Atonic Scisntisis,
February 1976, pp,22-9,; Brenner, M,J,, Muclsar Pogar and ¥ap-Prolifaratjon (Casbridge: Casbridge
University Press, 1981) Chap,3,
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between civil and military use of nuclear technology.®+ It

can be argued that any country with
nuclear power reactors is not only accumulating -plutonium
which could be used in production of nucle&r weapons but
alsa produci;g scientists and engineers with nuclear skills
who could be employed in a nuclear weapons programme. Frank
Barnaby concludes that

«The horrible truth is that as civil

nuclear power programmes spread world

wide, more and more countries are

acquiring the expertise to construct

efficient nuclear weapons and the

capability to produce fissile materials,

particularly plutonium, for such

weapans. »*S
This leads to the conclusion that an increasing number of
countries, especially in the Third Vorld, could eventually
fabricaté nuclear weapons rapidly once they took the
palitical decision tao do sa.

Attempts to Control the Spread of Nuclear Veapons

Several attempts have been made to control the spread

of nuclear weapons since the beginning of the nuclear age.

64> Dunn, Controlling tha Bomb, op, cit., chap.2; S=e also Wohlstetter et al,
Swards from Plowsharas, op, cit., chap.3; The distinction batween 'veapons-grada'
and 'reactor-grade' plutonius is considered no longer valid in terms of prolifaration
risk (see Qepartaent of Energy Authorisation Lagislation for Fiscal Year 1982, op,

cit,, p.170)

65> Barnaby, Frank C,, 'Forward' in Thijs de la Court; Ochorah, Pick, and Daniel,
Nordquist, Ihe Nuclaar Fix (Amsterdam; ELVAS, 1982) P IV,
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The first attempt made to deal with the problem of
proliferation involved denial of nuclear material or
technology to any country other than those which had
developed the first nuclear weapoms. In 1945 the USA,
Britain and Canada agreed to maintain the secrecy of the
technology and buy up between them all available stack of
uranium. The USA went further by withholding access ta
nuclear information from its two partmers. The USA
presented the Baruch plan to the United Nations Atomic
Commission in 1946 for the establishment of an international
baody that would own all nuclear fuel, carry out all nuclear
research and operate all nuclear reactors and their
assaclated nuclear fuel plants. These attempté'did not
succeed because the Soviet Union exploded its first atomic
bamb in 1949, fallowed by Britain in 1952, and France '
decided to build reactors fuelled with uranium produced in
France to make plutonium.
A second attempt was made in December 1953 when US President
Eisenhower proposed to the UN General Assembly the creation
of an International Atomic Energy Agency to make available
the use of nuclear technology for peaceful purposes. The
USA alsa amended its existing restrictive legislation in
1954 and authorized the release to other countries of US
technology and material for peaceful uses.

In August 1955, the first UN Conference on the peaceful
use of atomic energy was held which provided a forum for
open international discussions. This led, eventually, to

the preparation of the stature of the International Atomic
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Energy Agency in 1956 and the creation of the agency in
1957. Five years later, the IAEA safeguards came into
operation to replace bilateral safeguards. During this
period nuclear research reactors were sold to many developed
and developing countries including India and Israel. Also
during this period France carried out its first atomic
explosion in 1960 and four years later was followed by
China. However, in 1965 the UK Commission on Disarmament
asked the Eighteen Nation Disarmament Committee to conmsider
the preparation of a non-proliferation treaty. This led,
after long discussions and negotiations between the
Superpowers, to the acceptance of the NPT in July 1968. The
NPT was preceded by the adaption of the treaty of Tlatelolca
in February 1967 by several Latin American countries. Thus,
with the emergence and the adoption of the NPT by 1970, the
'main political barrier against nuclear proliferation, the
principal control of the spread of nuclear weapons, had been
made possible., During this period 1945-74, there was a
consensus on the control of the spread of nuclear weapons
among nuclear weapons states and nuclear suppliers,
especially when the USA's hegemonic position over nuclear
technology and material trade and export was in no doubt.s€
By the mid 1970s, the consensus began to break down.

Distrust and disagreements grew among the major nuclear

(66> Goldschmidt, B,, and Krayzer, M., Baaceful Nurlsar Ralationg: 8 Shudy of the
(raation and Erosian of Confidanca (New York: Rockefeller Foundation, The Royal
Institute of International Affairs, 1978),
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suppliers themselves and between suppliers and customer
countries and between proponents and opponents of the
nuclear pawer industry. This situation was more complicated
when India exploded a nuclear device in 1974 using material
supplied from a Canadian research reactor which led to deep
concern over further proliferation. In 1974, also, the US
Atomic Energy Commission announced that it would accept no
new contracts for enrichment of uranium. This step bad a
profound impact on nuclear relationships between major
Vestern suppliers. Vest European governments began to look
for other supply sources in order to secure supplies of
enriched uranium for their nuclear programmes. Some looked
to the Soviet Union or the creation of their awn fuel
industrial base in the form of Eurochemic and United
reprocessors in the field of reprocessing and Urenco and
_Burodif in the field of enmrichment. Furthermore, growing
interest in nuclear power, following the Oil Crisis of 1973,
at home and abroad led to the expansion of demand for
nuclear reactors production. Fierce competition between
major Western suppliers in export markets drove some of thém
to offer package deals to outbid their competitors. France
offered tao supply Pakistan and South Korea reprocessing
facilities and Vest Germany agreed to sell Brazil a complete
fuel cycle including enrichment and reprocessing facilities.

This state of affairs and the deep concern over
disagreements between major nuclear suppliers brought to
light the search for new policies and procedures to deal

with the changing nuclear proliferation problem, in
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particular during the period of 1974 - 78. The first move

| was made in 1974 when representatives of the USA, Soviet
.Union. Britain, France, Vest Germany, Japan and Canada met
in London to establish a uniform code of nuclear export
behaviour. They formed the nuclear suppliers group, better
known as 'the London Club' and agreed on guidelines and the
triggers list. These efforts led France to cancel sales of
reprocessing facilities to Pakistan and South Korea. France
and Vest Germany agreed not to export reprocessing and
enrichment units in the future. Eight other countries
joined the London Club. Unfortunately tension grew again in
1978 between nuclear suppliers countries which prevented the
effective continuation of the London Club. Following the
collapse of the London Club, the so—called ‘war of
plutonium’ against the development of fast breeder reactors
‘ which was declared by US President Ford in October 1976 and
followed by President Carter in two policy statements of
1977, led to the emergence of the US Nuclear
Hon-Proliferation Act of 19#8 and suspension of the US
reprocessing and fast breeder reactor programmes. But this
new US non-proliferation policy is argued to have been
inspired by commercial motives®” when the USA initiated the
London Club because of its failure to lead commercial
repraocessing aperations; ' meanwhile France and Britain
emerged as the major commercial operators. Britain, France

and the Soviet Union began operating fast breeder pratotype

(67> Lellouche, P,, 'Breaking the Rules Without Quite Stopping the Eonb: European
Views', lnL.Lnaixnual.ﬂnganzsiixnn Vol 35, No 1, Winter 1931, pp.38-39,
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reactors unlike the USA, and Vest Germany snatched the
Brazilian nuclear deal from the USA because it agreed to
provide Brazil with the full cycle facilities. .

Subsequently other steps were taken to stop the spread
of nuclear weapons by the USA, by insisting on the
application of full-scope IAEA safeguards as a condition of
supply of nuclear materials and technology. The USA alsa
initiated the International Fuel Cycle Evaluation (INFCE)
Study group, during the period 1976 - 80, as a peace
conference to end the war of plutonium and to resolve the
differences between promoting specific non-proliferation
policies. The INFCE was originally proposed by US President
Carter in August 1977. 1t held its first meeting in August
1977 - in Vashington and then the IAEA tock aver the
conference which was attended by 62 countries. These
'efforts, however, were not successful because US policy took
little or no account of the different energy supply
situations of other countries, especially those of Vestern
Eurape and Japan. It might be possible for the USA, with
large domestic reserves of uranium, to give up the use of
plutonium as a fuel, but most other countries lacked uranium
reserves and aimed at making their nuclear power industries
as self sufficient as possible. XNoreover, one of the most
important outcomes of the INFCE was to cast doubt on some of
the assumptions underlying the war on plutonium by the USA
because it questioned the assertion that sufficient uranium
was available. The INFCE Studies concluded that various

proposed *technical fixes*® which it was believed could
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generate nuclear equipment and material proof against the
dangers of proliferation would not be effective.®® The
INFCE shaowed that an attempt to impose unilateral efforts to
control the spread of nuclear weapons by curbing the export
of sensitive technologies bad failed and the problems of
proliferation remained.

Meanwhile, political pressures were applied in the
1970s to stop the spread of nuclear weapons. These
pressures were based on the assertion that the answer to the
problem of proliferation might lie in the field of broad
foreign policy rather than in the limited field of

non-proliferation policy.

«The most essential component of a
nuclear military programme is not the
nuclear material nor the nuclear
technology, but the political will,
supported by a minimum of scientific and
industrial capacity. If the political
will is there, any country will, sooner
or later, succeed in producing and
creating the necessary nuclear material
and technologies. If it is not there,
it is not the mere presence in a country

af nuclear material in a. power

(63> See US Congress, Muclear Proliferatisn Facthock (Washington, 0,0, :8overnment
Printing Qffice, 1977) 455,
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production fuel cycle under

safeguards that creates a

proliferation risk.»®®
It is argued that the application of political pressures has
succeeded in a number of cases in halting the spread of
nuclear weapons.”® The USA was able to persuade South Korea
to give up its planned reprocessing unit; and Taiwan and
France agreed not to sell reprocessing facilities to
- Pakistan. France and Vest Germany were persuaded to pledge
that they would not sell sensitive technology in the future.
On the other hand, India carried out no further nuclear
tests after 1974, and Israel and South Africa claimed not to
have carried out a nuclear test, and denied possession of
nuclear weapons. These are the examples of positive and
negative successes claimed to have been achieved as a result
'of US non-proliferation efforts to stop the process of
'going nuclear'. On the other hand, there are a number of
compelling cases of fallures since the VWest German-Brazilian
deal went ahead. Pakistan began construction of its own
enrichment plant and Iraq gave sufficient ground faor .
suspicion of her nuclear intentions to trigger off the
Israeli attack. Ko amount of persuasion succeeded in
convincing India, Pakistan, Israel, South Africa, Brazil and
Argentina (countries assumed to have the capabilities to
(69> A, Patit, 'Vievs from France', quoted by Vilashurst, M.J,, 'The Developaent of
Current Non-Prolifaration Policies' in Simpson, and McGrew, The International Nuclear
Non-Proliferation System, op, cit,, p.46,

(70> Vilashurst, 'The Development of Current Non-Proliferation Policies', op, tit,,
pp.64-65,
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fabricate nuclear weapons) to join the BPT and accept
full-scope safeguards.

The ¥PT, however, remains the main political barrier
against nuclear proliferation, especially a?ticles I and
II.7' Article I of the treaty obliges nuclear weapons
states not to provide non-nuclear weapons states with
nuclear weapons or other nuclear explosive devices and not
ta help them in acquisition of nuclear weapons. Article II
prohibits non-nuclear weapons states from acquiring or
developing nuclear weapons. Moreoaver, Article IV gbliges
nuclear weapons states to contribute to the spread of civil
nuclear energy. The treaty bas been continuously criticized
far a number of reasons. The first set of arguments
criticizing the NPT focuses on non-nuclear weapons states'
objections to three main issues caovered by articles III -
VI. Article III obliges a non-nuclear weapons state to
accept international inspection which is seen as being
politically inadequate, since the restrictions are not
placed upan nuclear weapons states. Secondly, for many
naon-nuclear weapons states the obligations under article IV
have been avoided. They believe also its spirit has been
undermined by the manner in which states with nuclear energy
programmes are constantly criticized as potential nuclear
weapons states even wﬂen their adherence to the FPT is

adequate. The non-nuclear weapons states see the NPT as

(71> See U.N, Doc,A/Res/2373 (XXIN),
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perpetuating the commercial advantages of the nuclear powers
since article V reserves to ‘nuclear weapons states the right to
carry out peaceful nuclear explosions. Thirdly, and perhaps most
significantly, Article VI states that ‘nuclear weapons states
will pursue negotiations in good faith on effective measures
relating to the cessation of the nuclear arms race at an early
date and to nuclear disarmament.'?? Instead, the superpaowers
have dramatically increased the number of their nuclear arsenals.
as well as there being a lack of progress towards a Comprebensive
Test Ban Treaty ending all nuclear weapons testing, not to
mention lack of progress in arms control and disarmament.
Epstein argues that this lack of progress téwards a Comprebensive
Test Ban Treaty undermined Article VI which assumed good faith.

«The simplest and most dramatic way

in which the superpowers could

demonstrate the honesty of their

coomitment to arms control.»”=
This will have effect on the proliferation urge for prestige.7+
On the other bhand, Baker argues that it will have little effect
on the likelihood of further proliferation because the decisions
of the threshold states 'will be based on more local and regional

kinds of concern.*”s

{72) Ibid,

{73) Epstein, V., 'The Proliferation of Nuclear Veapons' Stisntifir Awerjtan,
Vol 232, No 4, April 197§, p.24,

4> 1bid p.27,

{75) Baker, 'The International Political Economy of Proliferation', op, cit, p.87,
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The second set of arguments deals with the problem of
non-signatories and that the EPT does not represent a permanent
undertaking not to develop nuclear weapons.There is a number of
countries who bave refused to sign the treaty, including two
nuclear weapons states, and six other countries that are assumed
to have the capability to produce nuclear weapons. Also, under
the terms of Article X, any of the signatories to the treaty can
withdraw on three months notice 1f events jeopardize their
'supreme national interests®. The duration of the treaty is 25
years.

The NPT still faces a number of considerable challenges
described thus by Kapur: 'the quest for an international
non-proliferation regime is exhausted and the present reéime is
full of loopholes'.’® First, the changing relationships of the
Superpowers have dramatic effects on priorities that they attach
to different policy objectives. This was made clear during US
President Carter's administration in the wake of the Saviet
invasion of Afghanistan in 1979. The non-proliferation policy
objective had dramatically become a minor one on US foreign
policy. The US 1980 Hon-proliferation Act bans all further
shipments of nuclear fuel and materials of US origin to states
such as India, which refuses to accept full safeguards. The
Soviet invasion of Afghanistan vetoed the Act to 1ift the ban on
India becausé it damaged overriding the US policy objective in
the region. Nilitary aid was also given to Pakistan.?”

(76> Kapur, A,, 'Nuclear Proliferation in the Eighties' International lournal (Torento:
Canadian Institute of International Affairs) Vol 36, Na 3, Summer 1981, pp,53,

{17) Breoner, 'Nuclear Powsr and Non Proliferation', op, tit,, pp.201-3, see also P.F,
Pover,) Indo-Anerican Controversy',fsian Survay, Vol 19, Nob, Jume 1973, 534-95,
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Secondly, the oil crisis of 1973 and subsequent events in the
Vorld Energy Market has left its impact on the growing interest
in nuclear energy, especially in meeting the legitimate demand of
Third Vorld countries for nuclear energy. Developing countries
have argued that if the supplier states were truly concerned
about the horizontal proliferation problem, they would ensure
that states which are parties to the NPT would receive
preferential treatment over non-parties. However, the converse
position tends to prevail whenever economic conditions favour the
non-party.”® Energy needs became an important factor in the
quest for development, especially in the developing countries.

"1t is almost certain that many

countries (particularly

underdeveloped ones) deficient in

indigenous fossil supplies, will

increasingly look to nuclear power,

at least as a partial solution to

their energy problems,*7°
Thirdly, technological advances in enrichment technology and
advocacy of tbe use of plutonium for civil nuclear power reactors
have constantly spurred proliferation and made safeguarding more
difficult due to the quantity of materials to be inspected.
Verification of the quantities of fissionable materials in the
more advanced reactors becomes a formidable task for the
(78> NPT/Contf, 11/C,11/34, p,5; Simpson, 'Global Non-Proliferation Policies; Ratrospact
and Prospect', op, tit,, pp.68-89,

(79> Stockhoim International Peace Resea;ch Institute,Iha Nuclear Age(Cambridge, MA; MIT
Press, 1975) p, 34,
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IAEA inspection teams. This prospect led to the expansion of the
potential for ‘near-nuclear states'. Furthermore, IAEA can only
hope to detect rather than prevent diversion of material if a
state is intent on diverting material towards a weapon programme.
Ko action can be taken by the IAEA against operations which have
overriden the safeguarding system®®.

Fourthly, in the mid 1970s, the leading position of the USA
in the global nuclear industry was eroded by France and Vest
Germany, who had become the major competitors of the USA by
providing full fuel cycle services. This situation posed
formidable difficulties concerned with the regulation of nuclear
trade and the strengthening of safeguards. This was further
complicated by the rise of a separate nuclear trading system
outside the non-proliferation control system and by the emergence
of the possibiiity of covert nuclear deals involving Third Vorld
countries. '

Figally. political conflict between major suppl;ers and
strategies to restrain horizontal proliferation have reinfarced
commercial challenges. The conflicts have stemmed generally from
unilateral US actions and policies such as the 1978 Nuclear
Non-proliferation Act.®' The Act obliged the US to ban all
nuclear exports to Euratom countries until they agreed to
revisions in their nuclear cooperation agreements with the USA..
80> 'An Alarm System not a Police Organization', lniernational Herald Tribune,

19 February 1982; Kapur, International Nuclear Proleeratxon op. ¢it,, Chap,5; Simpson,
‘G1obal Non-pro]xferat1on Policies; Ratrospect and prospect®, op, tit,, p.82,

{81> Mcbrev, A,8,, 'Nuclear Revisionisa: The US and the Nuclear Non-proliferation Act of
1978, Millaniusa, Vol 7, No 3, 1979; see also Bremner, Nuclear Power and Non-proliferation,
op, tit,, chaps, 4 & 5,
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Vest European countries and Japan perceived US motivation as
purely commercial. Despite US attempts to resolve the
disagreements by initiating the INFCE, the European and Japanese
opposition to the US non-proliferation policies continued which
led, eventually, to the breakdown of the consensus betwecen
suppliers over policies to restrain proliferationm.

The analysis of attempts to control the spread of nuclear
weapons has been further complicated by various conditions and
assumptions made, that led nuclear proliferation scholars and
policy makers to adopt one of the several positions in the
non~proliferation issues. It is argued that there are those who
regard proliferation as undesirable but inevitaﬁie and those who
regard it as undesirable andpreventable, but preventable only by
a totally committed crusade. There are those who regard it as
undesirable and preventable, but preventable only by a
substantial superpawer disarmament. There are alsa those wha
regard it as undesirable and largely preventable but only by
gentler and less total approaches.®*® The pessimistic view of
proliferation is based on a variety of judgements that within the
next decade further proliferation is inevitable and that the
current control mechanisms can never be fully effective. Thus
strategies designed to prevent proliferation in a technologically
advanced but politically decentralized world are obviously
futile. These premises led the pessimists to focus on global

factors such as the growth in the nuclear capabilities of

~{62) Quester, George, (ed),Nuclear Proliferation: Breaking the Chain, (Madison; University

of Visconsin press, 1981) pp,2-3,
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countries acquiring civil nuclear technology and on the fact that
some of the sepsitive technologies in certain states are outside
IAEA safeguards (India, Pakistan, South Africa). They argue that
the International Non-Proliferation System bhas failed so far to
contain the growth in the number of the so-called *near nuclear
states'.®® Noreover, they cansider nuclear proliferation is open
to different technical interpretations, because an explosion of a
nuclear device is not outlawed by the EPT. An explosion is
merely a public demonstration of the ability to master the basic
elements of nuclear weapons technology but such public
demonstration offers fewer political and military advantages. On
‘the contrary, uncertainty has obtained greater political leverage
and strategic advantages for Israel.®¢ Several predictions are
made about the possible proliferation of nuclear weapons, ©*%
while otbers argue that commercial competition between majar
suppliers and the US led Vestern suppliers to take advantage of
the strict supply conditions imposed by the USA by offering more
favourable terms.®®

On the other hand, the optimistic view of nuclear
proliferation sees the current international non-proliferation

arrangements as having been remarkably successful in containing

83> Dumn, Controlling the Bomb, op, cit,, chap, 3,

84> Lefever, Nuclear Arms in the Third Vorld, op, cit,, pp. €€-71, 74-7; Harkavy, ‘Pariah
States and Nuclear Proliferation', op, cit., pp,135-€3,

{85) Gompert, D.C,, Mandelbaus, M,, Garwin, R.L, & Barton, J.H,, Nuclear ¥sanons and World
Palitics (New York: McGraw Hill, 1977) p.231,

<86) Krugman, Hartaut,;'The Gersan - Brazilian Nuclear Deal’, Bulletin of the Atopic
Scientists, Vel 35, No 2, February 1962, p.32,
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the emergence of additional nuclear weapons states.®” The
optimists argue that since 1952 only two additional states
exploded nuclear weapons, France and Chinn.‘while India exploded
a peaceful device following the adoption of the RPT. This
suggests that the structure of the NPT has succeeded in
preventing horizontal proliferation as more countries have joined

the treaty and accepted safeguards. Xore recently, one analyst

concluded:

"The striking thing about nuclear

proliferation is that, while many

see it as a widespread

inevitability, 1t can still be said

in 1985 that there bhas been little

af it and its pace has been

slow. "®e® v
Accordingly, the two different sides advocate different policy
respanses to the problem of non-proliferation because they are
based on contrasting judgements and focus on different factors;
that led them to arrive at incompatible conclusions. But at
least they both assume that nuclear proliferation is a bad thing.

There is a number of reputable scholars who argue that the

{€7) Nye, Joseph, ,'Haintaining a Kon-Proliferation Regize' International Orqanizationm,
Vol 38, No 1, 1981,pp,15-38, and his,'Prospects for Non-Proliferation’, Survival, Vel YRIII,

No 3, Haleune 1981, p.107; Kxng, John K, (ed), In1gxna&1gnal_tnlx;;;gl_ﬁiig;ﬁa_gi_ing
Snx:aﬂ_.&_ﬂu;lgnx_ﬂ.ammui(Uashxngton 0.C.: Sovernment Printing Office, 1979) p,IX; US

Congress, Nuclzar Proliferation Factbook, op, tit,

{88) Hiester, O.V,, 'Nuclear Proliferation: A causa for oplimisa?', lniélnailnnal

Relationg (Journal of David Davies Institule of International Studxes) Vol VIII, No 3, May
1985, p.223,
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spread of nuclear weapons is desirable.®® Valtz concludes that

"The gradual spread af nuclear

weapons is better than no spread

and better than rapid spread. Ve

do not face a set of bappy choices,

Ve may prefer that countries have

conventional weapons only, do not

run arms races and do not fight.

Yet the other alternative to

nuclear weapons for some countries

may be ruinous.arms races with high

risk of their becoming engaged in

debilitating conventional wars®"®°,
The thrust of tbe 'more may be better ' thesis is that the spread
of nuclear weapons will not change fundamentally the current
structure of the International System, 'make the bipolar world
into a multipolar one®, but it may reduce the chances of war as
it has been the case between the Superpowers.
There are divergent views on the desirability of nuclear weapons
proliferation and bhow to deal with it, centring on the different
arguments about whether nuclear deterrence theory works and on
the probability of war, as well as on the transferability of
nuclear deterrence from the central balance to lower levels.

{89) WValtz, 'The Spread of Nuclear Yeapons; More say be Batter', op, cit,, p.30; Feldman,
Shai,, ‘A Nutlear Middle East', Survival, Vol 23, No 3, 1981, pp,107-15, and hls,

I5x£Al1_NnLlaaLJla12L12n:3._a_aixaiﬁgx.int_lh._lﬂﬁ.i (New York: Coluabia University Press,
1962), p,242,

(90> Valtz, 'The Spread of Nuclear Weapons: More say be Better', op, cit,, p. 28,
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Contending Views of Nuclear Proliferation

The complexity of the issues involved in making an adequate
analysis of the problem of nuclear proliferation arises basically
from the mix of tangible and intangible activities involved, the
different levels of analysis associated with it.®' The mixture
of tangible and intangible stems from two main sources: the
contrast between the tangible technical and capabilities
considerations and the intangible political intentions related to
them. The link between the two contrasting elements creates a
temptation to focus on the tangible elements such as capabilities
and formal membership in international orga#izations and treaties
because it is much easier to come up with substantial arguments.
The second source is the apparent difference between the binding
nature of formal membership to an international organization and
conmitments and the informal understanding and efforts to create
a voluntary code of behaviour. The other prablem deals with the
question of the level of analysis which has two major impacts
upon nuclear non-proliferation policies.®* The fir;t impact
concerns the argument that states have a tendency to pursue both
national intere;ts and solutions to their security problems that
are inconsistent with glabal consi&erations. This is what John
Herz called a security dilemma.®* The dilemma exists for each
81> Simpson, 'The Nuclear Non-Proliferation Problea; Diagnosis and Treatment', op. cit.,
p.176,
92) Singer, J.0,, 'The Level of Analysis Problem in International Relations' in Knour, K,
§ Verda, §, (eds), Ihe Iniernational System: Theoretical Bnalyeig (Princeton; Princeton
Unxverslty Press, 1951) pp.77-92,
{93) Herz, John H,, 'Idealist Internationalism and Security Dilesma’, ¥arld Polilics,
2 Jan, 1950 pp.157-80; see also Jervis, R,, 'Cooperation under Security Dilemma',

Yorld Politics, 30 Jam, 1978, pp.169-70; Buchan, R,, ‘Introduction’ in Buchan, A, (ed)
A Vorld of Nuclear Poyers? (Nev York, Colunbxa Umvers1ty Press, 19€6), pp.1-2
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state from its own perspective, and since every state resists any
efforts to diminish its security, it is almost inevitable that
the general quest for security often leads to war. The second
impact deals with whether nuclear proliferation should focus upon
problem states or problem structures. Overlapping issue areas
and nuclear non-proliferation policies lead to two contending
views about those who are concerned with generating a political
climate in which states will choose not to acquire nuclear
weapons and those who are occupied with the more technical tasks
of regulating the standards of international nuclear trade.

The latter contending view has been the care of
non-proliferation policies over the last fifteen years, as
witpnessed in the attempts to control the spread of nuclear
weapons through strengthening IAEA safeguards, Landon Club
guidelines and triggers list and NPT review conferences.
Subsequently a number of studies were carried out to address the
problem of proliferation in terms of the global creep of nuclear
technology and hardware and to assess the technological
dimensions of nuclear proliferation in the 1980s.®4
This strong emphasis on techuical factars }ed ta the impression
that nuclear proliferation was entirely a technological problem.
It also gave rise to emphasis on the descriptive dimensions of
nuclear proliferation because it focused on the number of
countries with latent capabilities, rate of power reactor

purchases and the growth in global plutonium stocks. However,

{94) 0ffice of Tachnology Assessment, Nuclear Proliferation and Safequards, op, cit,,
PP.45-50; Keeny, et al, , Nuclear Pover; Issues and Choices, op, tit,, Chap, 9,



..57-
various techniéal and political factors are significant in the
nuclear proliferation process only if there is reason to believe
that some states might decide to transform capabilities into
operational weapons.

Vhy do states go nuclear? The cornerstone of the nuclear
proliferation process is the decision to pursue nuclear weapons
production. A distinction must be made between the decision ta
acquire nuclear capability and the decision to acquire nuclear
weapons in order to understand the nuclear proliferation process.
States may acqﬁire the fundamental capability to fabricate
nuclear weapons either by intentional efforts or as an unintended
byproduct of industrial and economic development. A decision to
establish a nuclear capability may occur befare or in association
with a decision to produce nuclear weapons. A decision to
establish capabilities in the absence of a decision to produce
nuclear weapons reflects the develaopment of nuclear optiom,
enhancing a nuclear option and keeping the option open. XNany
countries fall in this category. On the othef band, Bhutta's
government of Pakistan is reported to have made a simsltaneous
decision to produce nuclear weapons and to acquire a nuclear
capability in the early 1970s.®® But the decision to acquire
nuclear weapons could come about only after an explicit
government decision to transform a capability into an operational
weapon.

The starting point in the proliferation process is the decision

to go nuclear. This decision may or may not lead to production

95> Dunn, Controlling the Bomb, op, cit,, p.31 and pp,44-48; Potter, Villiaa,,
Nu;lgj1_2n1gL_and_HnnzﬂxnlligLailnn (Canbridge, MA: DeleSthlager Sunn } Haen, lSB’),pp 157-
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of operational nuclear weapons because the state may find
that the cost outweighs the benefits or that the techmical
hurdles are more formidable than anticipated. Vhatever the
subsequent outcome, there is a number of cases where the
decision and the following efforts were made.®€

Though a large number of studies were carried out on
the technological aspect of nuclear proliferation, few were
made to examine nuclear decision making in individual
countries.®” This is because the historical experience of
the decision to go nuclear is limited to only five nuclear
weapons states and evidence generated from them is limited
and ambiguous. In at least four of the five cases,
perception of threat and security concerns appear to have
played the crucial role. MNoreover, the decision by many
developed Vestern states not to go nuclear took place in the
context of a US policy of being prepared to make the weapons
available to them in times of war within the NATO alliance.
France is the only exception. Furthermore, it is argued

that nuclear proliferation process in the future would not

(36> Gowing, M, lndepsndance and faterrence Rritain and Atomic En argy, 1945-52 (New
York: HacHxllan 1974), Vol 1, pp,160-193; Scheinman, Lawrence, Alaaic Enargy Poliry
Ln_ELanLE.undaL_Lhz_EnnLLh_B.nghlxg,(P.xnceton Prxnceton Unlverszty Press 1965)

pp.181-85; Kapur, A,, '

(Naw York; Prazger, 1976); Kohl, wilfrid L, ELan;h.ﬂu&lathQLalQmssqL(Prznceton-

Princeton University Press 1971) chap, 1,

(37 Yasger, Joseph A, (ed), i i ign Palicy (Washingion
0.C,: Brookings Institution, 1980), p.3; Oumn, COntrollxng the Boab, op, cit,,
thap,3; Ounn & Kahn, Trends in Nuclear Proltferat1an op, cit,: Lefever Nuclear Ares
in the Third World, op, cit., p.22,
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be similar to that of the observed past.®® This is because
a substantial amount of the data base of the nuclear
proliferation process is composed of Vestern industrial
states while much of the future nuclear proliferation
activity will take place in the develaping countries of the
Third Vorld. The political and economic character of the
international system in the future is likely to be quite
different from that of the past.

Kapur explains that there is a possibility of making a
detailed analysis of decision making processes about nuclear
proliferation and the rejection of the concept of nuclear
proliferation as a 'phasal activity' that proceeds fairl&
automatically once triggered, suggests the importance of
this detailed analysis within countries to identify their
nuclear politics,®® especially the study of bureaucratic
politics found in such decision making situations.

‘ “The real danger of proliferation
lies not so much in the growth of
nuclear arms and nuclear wars
initiated by irresponsible states
as in the hysteria caused by

unfamiliarity with the decision

(98> Nacht, Michael, ,'The Future unlike the Past; Nuclear Prolifaration and Aserican
Security’, in Quester, Nuclear Proliferation, op, czt., pp.193-21 2 Epstexn 9., '¥hy
states go = and do not go - nuclear', i i
gSocial Scianceg 430, March 1977, pp. 15 28; Quester, Nutlear Prolearatxon 0p, czt
pp.217-18; Kapur, International Nuclear Proleeratxon op. cit,, pp. 18?-96

(99> Kapur, International Nuclear Proliferationm, op, cit,, p,55,
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apparatus‘and decision psychology

of states who possess nuclear

options and nuclear arms.®'c°
He went on to explain that in order to understand these
pressures on the decision makers, it is npecessary to
appreciate that governments are not monolithic entities and
that 'bureaucratic power play is.the real level of
analysis''<?
Nevertheless this issue area of decision making is the least
substantiated in tbe nuclear proliferation literature
because of the lack of a solid empirical base to advance
adequate propositions and conclusions.

There are three schools of thought in the literature.

The first schobl argues that nuclear technology itself is
the driving force behind the decision to go nuclear. Since
gavernments decide to produce nuclear weapons because the
fechnology is available and technical and finaacial costs
are manageable and opportunities are irresistible. The
second school sees the quest for nuclear weapons as
resulting from the systematic effects of a set of political
and military variables. So, decisions to go nuclear are
motivated by political and military considerations and when
the proper politico-military conditions converge, a
proliferation decision follows. The third school views
proliferation as mainly unpredictable since countries go
{100 Ibid,, p.31; see alsc van Cleave, ¥,, 'Nuclear Techrology and Weapons' in
Lawrence, Robert M, & Larus, Joel (eds) Muclear Prolifsration: P53z I (Lawrence:
University of Texas Press, 1974) .58,

¢101> Kapur, Internaiional Nuclear Proliferaiion, op, cit,, p.dl,
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nuclear because particular individuals and events come
together at specific times and create proper conditionms.
There is no pattern and the mixing of variables is random;
this leads to unpredictable outcomes.

The technological school of thought stands by the
proposition that once a state possesses a capability to
produce nuclear weapons, it will eventually do so. Herbert
York calls it the technological imperative.

*The decision to develop nuclear

weapons is not a fluke of certain

governments but a general .

techbnological imperative®io=z
Another analyst sees nuclear technology as the main driving
force behind nuclear proliferation and its greatest cause in
the future'©®® and that the greater the level of nuclear
‘related infrastructure in a country, the more likely it is
to go nuclear. He related nuclear technology in a country
to the level of the development of the state's latent
capacity and so a country with nuclear power reactors would
be more likely to pursue nuclear weapons praduction than one
without. The technological mondel of proliferation gives
consideration to the domestic and international situation ar
any other contextual elements not related to the national
102> Quoted by Shapely, Deborah,, 'Nuclear ¥=apons Hi;tory: Japan's wartine bombd
projects', Scianca 199, 13 January 1978, p,155,
<103> Lovins, et al,, 'Nuclear Powar and Nuclear Bombs', op, cit,, pp.1i38 & 1175
Barnaby, C.F,, 'The Development of Nuclear Energy Prograsaes', in Barmaby (ad),
Praventing the Spread of Nuclear Weapons, op, cit,, pp.16-35; Bull, H., Tha Copiral

of Arns Race (New York: Praeger, 1961), pp,152-53; Schwab, 6., 'Switzerland's Tactical
Nuclear Weapon Policy*', Qrbis, 13, 3, Fall 1969, pp,902-3,
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resqurce capacity.'©4 Though the model recognizes that a
decision must be made to go nuclear, the technological
momentum remains the strong influence and the pressure for
production of nuclear weapons is so persuasivé that the
decision makers are carried along. The conclusion of the
technological hypothesis is that a latent capacity to
produce nuclear weapons is, itself, sufficient to produce a
decision to go nuclear. So all nations with latent
capacities will eventually go nuclear.

However, at least one empirical research shows that the
relationship between both the degree of national wealth and
scientific capacity to countries armament position to be
very weak or non-existent.’®® Other inquiries have
concluded that these propositions are inadequate and that
the observed patterns ‘"are not easily accommodated in the
traditional proliferation paradigm''c€ and that past

approaches to proliferation based on past definitions are

104> National Planning Association, 'The Nth Country Problea and Aras Control’, inm
Rakone, Arms and Foreign Policy in the Nuclear Age, op, cit., pp.323-32; Bader, The
United States and the Spread of Nuclear Veapons, op, cit,, p.99; Rasacrance, R,, 'The
Nth Country Probles', Qchis, 7 Sep 1963, p.173; Bull, The Control of Aras Comirol,
op, cit,, pp.151-52; Questar, The Politics of Nuclear Proliferation, op, cit,, p.110;
Hohenenser, 'The Nth Country Problea Today', op, cit,, pp.238-76; Mueller J.E,,
"Incentives for Restraint: Canada as a Non-Nuclear Power', Qrbig 11, Fall 1967,
p.875,

105> Kegley, C,¥, Jr,, 'International and Domestic Correlates of Nuclear
Proliferation; A Comparative Analysis', quoted in NcGowan, Pat, and Kegley, C.¥, Jr,
(eds), Threats, Veangng and Foreign Policy (London and Bevarley Hills: Sage
Publication, 1920}, pp.236, 250,

106> Dowty, A,, 'Nuclear Proliferation: The Isreali Casa'Iptarpational Studise
Quartarly, 22 Mar 1978, pp.79-120,
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outdated.'©? Furthermore, the technological hypothesis does
not provide adequate explanation of the non-nuclear weaéons
status of countries like Canada, Italy, Sweden and
Netherlands which are well advanced in nuclear technology.
The canclusion is that the technological model by itself
does not give an adequate explanation about the process of
nuclear proliferation. Perhaps the availability of nuclear
technology today means that the indigenous capabilities are
no longer viable restraints which prevent some countries
from going nuclear.

In contrast with the long term determination of the
technological model, the motivational hypothesis involves an
inherently probabilistic process. Technical ability is cast
in the role of a necessary condition for going huclear but
not a sufficient one. The fact tﬁat a nqclear weapons
programme seems feasible does not imply that a decision to
begin such a programme will be made or stili less that it is
inevitable. Beaton and Maddox concluded twenty years ago
that

"Hations do not decide ta
manufacture nuclear weapons merely
because they realize that it is

feasible and the spread of nuclear

{107) Greenvood, T, et al, (eds) Nuclaar Proliferaiion: ¥otivaijong, Capanilities

angd Stratagisg far Copbrol (New York: NcGraw Hill, 1977) pl; Feivson, H.A, & Taylor,
1.8, ,'Alternative Strategies for International Control of Nuclear Power', in

Greenvood et al,, Nuclear Proliferation, op, cit,, pp,123-183; Keeny et al,, Nuclear
Powar: Issues and Choices, op, cit,, pp,282-290; Epstein, 'Why States go - and do not
go - nuclear', op, cit,, pp.16-22; Greenwood T,, Rathjens G.A, & Ruina, J,, Muflear

Poyar and ¥eapans Proliferation, Adelphi Paper No 130 (London: International
Ingtitute for Strategic Studies, 1976) pp,1-2,
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weapons is obviously not as -

inexorable even as the spread of

the jukebox"ios
The motivational model postulates that specific
politico-military conditiaons motivate or cause national
decision makers to initiate a nuclear weapons programme. It
is the convergence of the technalogical capabilities with
significant proliferation-related motivations that results
in nuclear froliferation. The motivational hypothesis
brings together the concepts of decision making: stimuli,
options and choices. The decision stimuli could be a leaked
information that an adversary possesses a nuélear capacity.
The decision response might be selected frog various
decision options such as beginning a nuclear weapons
programme, speeding up basic scientific and engineering
" research, increasing covert intelligence or doing nothing.
The capability to convert a nuclear capability into an
operational weapons programme should conditions warrant it,
is a decision option. However, there are also specific
conditions which act to dampen the nuclear option. Sao the

decision to go nuclear is not an automatic one.'®® Once the

decision option has been raised, its relative attractiveness

€108 Beaton § Maddox, The Spread of Nuclear W2apons, op, cit,, pp.81-82,

109> Lefaver arques that the decision to go nuclear is a profound and delicate act
of will, 2 result of long and painstaking calculation of costs and benafils in
Lefaver, Nuclear Arms in the Third Vorld, op, cit,, pi19, Also Beaton describes the
decision as ‘an inevitably public act', in Beaton, Must the Bomb Spread, op, cif,,
p.13,

e
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compared with other options would be determined by the
perceived balance between incentives and disincentives
attached to each option. Furthermore, the correct balance
between the incentives and disincentives may be affected by
the country's technological capabilities, esﬁecially
sensitive technology, and international control on transfer
of nuclear technology.

Traditionally, one of the major elements in the nuclear
prolifeéation equation is military sec;rity and that nuclear
weapons may seem to represent a viable answer to a variety
of military threats as states consider military capabilities
to be related symbolically.''©® Basically, three arguments
bave been presented in the literature as the main incentives
behind nuclear proliferation: prestige and power..military
and security, and domestic politics.''' The prestige and
power argument focuses on regional and global pawer

pretensions. The possession of nuclear weapons is equated

with regibnal and global power status.

€110> Ounn & Kahn, Trends in Nuclear Proliferation, op, cit,, Gallois, Pierre,, The
B31an;g_n1_IgL1g1__5L1a1ggx_inn,ihg_ﬂuglgax_egg,(Boston Haughtan Hlffxn 1921} pp.7-
14; Kissinger, H,, Nuclaar Veagons and Forejgn Policy (New York: Harper, 1957) p,222;
Boulding, K £, Conflict and Dafence: 4 Senaral theory (New York: Harper & Row,

1962); Frank, T,0,, Sanity and Survival (New York: Randca Houss, 19€8), p,21,

(111 Beaton & Maddox, The Spread of Nuclazar Veapons, op, cit,, pl92; Rosecrance,
R., 'British Incentxves to Bacome Nuclear Power', in Rosecrance, R, (ed) Tha
Rispersion of Nuclear Waapong, Strataqy and Politics (New York: COIuabxa University
Prass, 1964) pp,48-65; Qffice of Technology Assessment, Nuclear Proliferation and
Safeguards op, cit,, pp.94-96,
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®*acquiring nuclear weapons is an

act of *arriving on the ﬁuclear

front' as one has arrived or is

arriving on the other fronts of

national power and success"''=
In the age of the two Superpowers, the concept of global
pavwers may seem inappropriate, but for many the Suez crisis
of 1956 represented the influence of superpower interests
dictating the flow of international events. There are still
medium powers who can influence events outside their region,
such as France and Britain. The fact that the five members
of the UN Security Council.are the five nuclear weapons
states is an obvious illustration. It can be equally argued
that some states have gained increased international status
.by pursuing non-nuclear policies, such as Sweden, Canada and
Switzerland. HNon-nuclear economic giants such as Japan and
Yest Germany have gained major worldwide influence. Kapur
argues that proliferation bas been slow and controlled due
to the caution of the Third Vorld elite.

“They are not moving madly towards

economically and diplomatically

expensive nuclear weapanry when

other sources of power and

C112> Lefever, Nuclear Arms in the Third ¥orld, p119,; Groom, A, J.R, British

IhLnkLna.ah;u&.ﬂu;l&an_iaapani (London: Frances Printer, 1974) p.44; Gowing,
Independence and Deterrence, op, cit,, pp.63, 184, 220, 407; Dhar, S.,

_ei.mu.mns_m.ﬂmu.mmm (Calcutta; 8us Gupta 1957) P.5.
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influence (such as resaurce

diplomacy and conventional military

povwer) exist and, in fact, may be

more useable in the foreseeable

future®''>

On the other hand, the military and security arguments

deal with the problems of threat perception and gaining
independence. The military argument postulates that a state
may acquire nuclear weapons for a variety of reasaons
concerned with an adversary having or pursuing nuclear
weapons, by having the ability to retaliate in kind and to
deter a nuclear attack on itself. A state may acquire
nuclear weapons because a potential enemy has already done
so0, or has a latent capacity to produce nuclear weapons.®'#
'A state may also acquire nuclear weapons as a hedge against
a passible overwhelming military threat and conventional
military imbalance or inferiority''s or even to achieve a
decisive military advantage against a state that does not
have them. A state may want to acquire nuclear weapons in

order to make itself independent, in order to avoid the

(113> Kapur, A,, "The Nuclaar Spread; 'a Third Vorld View'", Ihjrd Yorld Quacierly
val2, Nol, January 1930, p, 60,

(114> Epstein, 'Vhy stales go - and do not go - nuclear', op, cit., pi8; Garthoff,
Rayrond, ,'On Estimating and Iaputing Intentions' Inkerzatigpal Sacyrity, vel2, Ne3,
Yinter 1978, pp,22-31,

(118> The conventional visdoa is thal defending nations can hold their own up to
thrae to one ratio military force disadvantage. See Lidcell-Hari, 3.H,, SIRATEZY (Nev
Yark: Pra2ger, 1984),
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consequences if its greater pawer ally did not retaliate in
the event of an attack by other great powers. This desire
for independence stemmed from criticisms of the US nuclear
umbrella provided to Vestern Europe, the case of Britain and
France.''€ Finally, there is the case of the 'pariah’
states, a small group of countries that are characterized as
international pariahs or outcasts such as South Africa,
Israel and Taiwan which are shunned by regional neighbours
if not by the international community at large. KNuclear
weapons may provide this group of states with security
assurances, ''”

The domestic politics argument is based on the
influence of internal factors in initiating the decision to
go nuclear, factors such as domestic instability and turmoil
triggered by a power struggle or a major defeat abroad. The
' nuclear weapons issue may be pushed ahead to mobilize
internal support and to raise morale of the defence

establishment;''® or it could be viewed as a ‘pain reliever*

(116)  Waltz, 'The Spread of Nuclaar Veapons: More may be better’, op, cit,, pp.7-8,

M7> Chain, Steven,, 'Incentives for Nuclear Proliferation: the Cas2 of
International Pariahs', Journal of Strateqic Studisg vol3, Nol, May 1980, pp,26-45;
Harkavy, Robert E,, 3na;112_n1_3_!1ddl2_EaiLJ211nLa‘si._Ih2_ﬁilaiﬁszi_ani_ﬂznlnniiln
Inplicationg of the Israali Nuclaar Progran (Denver: Oenver University Press, 1977)

pp.7-9; Betts, 'Paranoids, Pygmies, Pariahs and Non Praliferation', op, cxt., po,157-
83,

(118> Kelly, George,, 'The Political Background to tha French A-bomb' {rhig 4, Fall
1961, p293; Smart, Ian,, 'Non-Proliferation Treaty: Status and Prospecis’, in Marks,
A, (ed) NPT: Paradoxas ard Probless (Washington 0,C.: Arms Control Association, 1575)
pp.26, 28-29, 41 Epstein 'Why states go - and do not go - nuclear', op, tit,, pp.i6-
28, Quester George., 'Reduc1ng the incentives to preliferation', Annals of tha
fade 8 iancag, nod30, Mar 1977, pp. 70-3!
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for a demoralized defence establishment.''® HNuclear weapans
could be a cheaper and safer alternative to an intolerable
economic defence burden.?12°

On the other hand, there are a number of factors that
tend to work against the decision to go nuclear - dissuasive
factors that affect considerations of the nuclear option.'=?
These factors focus on alliance relationship, fear of being
a target of nuclear attack, desire for peaceful reputation,
fear of loss of control on weapons, fear of intervention by
a nuclear power, domestic pressure and technical and
economi; capacity. 'A state may seek security beneath a
nuclear umbrella provided by the nuclear alliance partner.
A client state that goes nuclear risks the dissolution of
the bonds of the alliance. South Korea has a strong
incentive to go nuclear tao enhance its overall military
'strength and to use fear of nuclear escalation to deter
North Korea, because af the conventional military threat
posed by North Korea and its alliance. However, there are
equally strong dissuasive factors against going nuclear
because of the present deplaoyment of US troops in Scouth
Korea, as well as US tactical nuclear weapons.
(119> Joshua, Vynfred & Hahn, Valter F,, Nuclear Politics: 8yarita Franes and
Reitain, (Baverly Hills, Calif,; Sage Publications, 1973), pls,

(120> Waltz, 'The Spread of Nuclear Veapons, More may be better', op, cit,, 98;
Beaton & Maddox, The Spread of Nuclear Veapons, op, cit,, p,19,

(121> 1Ibid,, chap 12; Beaton, Must the Bomb Spread, op, cit,, p.48; Rosecrance
'‘British Incentives to go Nuclear', op, cit,, pp,12-18; Office Tachnology Assessaent,
Nuclear Proliferation and Safeguards, op, cit,, pp.96-98; Gresnwood et al,, Nuclear
Proliferation, op, cit,, pp.57-80; Potter, Nuclear Power and Non-Proliferation, op,
cit,, p.3; Ounn & Kahn, Trends in Nuclear Proliferation, op, cit,; Epstein, 'Viy
states go ~ and do not go = nuclear’, op, cit,
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There is the possibility of withdrawal of US troops if South
EKorea goes nuclear and of adverse political reaction.
Moreover, South Korea can keep US troops by threatening to
go nuclear as is the case with Israel. The state's
international and legal commitments in the form of treaties
and agreements, such as the NPT, may act as a barrier or
disincentive to proliferation because breaking off these
commi tments may result in diplomatic pratests and strain in
diplomatic relations. It may also lead to economic,
technical, military and trade sanctions. Several states
such as Sweden, Switzerland and India are thought to have
gone to comsiderable length to establish a peaceful
reputation by not going nuclear.

There are fears of attacks by rivals and major powers-
and the risks involved in the loss of control on nuclear
'weapons. A state whose rival possesses the nuclear
capability to produce nuclear weapons will necessarily have
to take into account how its own decision will affect its
rivals. However, a state may indicate that it will forgo
nuclear weapon; so long as its rivals do likewise.'2= A
state has also to take into account that its decision to go
nuclear may trigger a chain of proliferation with other

states not directly its rivals,.'2=

{122) Quester, G2orge,, 'Nuclear Proliferation: Linkages and Solutians’,

International Qrganisation vol33, Nod, Autumn 1979, p,545,

(123> The concept of proliferation is explained in Qunn & Qvershot, 'The Next Phase
in Nuclear Proliferation', op, cit,, pp,297-524,
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Tﬁere is the fear that if a state goes nuclear it may face
the risks of being a target for nuclear attacks and
preemptive intervention by a major power, a cancerted action
by one or mare nuclear weapons states to enforce a
non-proliferation norm through active policing and force.
Historically, this has been the prevailing situation in Vest
Germany and East Europe since the end of the Second Vorld
Var.'24 In addition, a prospective proliferator may face
the possibility of a preemptive strike by any concerned
regional rival. This was demonstrated by the Israeli attack
on the Iraqi nuclear reactor in 1981.

To caonclude, the motivational model postulates that
decisions to begin nuclear weapons programmes should be
systematically related to the prevailing motivational
canditions, careful calculation between benefits and risks.
But the motivational hypothesis does not require any
assumptions as to how the decision process takes place. It
implies only that specific military and political conditions
motivate the national decision makers towards either going
nuclear or not. The prominence of political considerations
has the strongest bearing on the nuclear prolifératiun
process.

The third model of proliferation, in contrast with the
technological and motivational hypotheses, postulates that
the pattern is that there is no pattern. Events take place
(or fail to take place) because countless factors fuse for

(128> | See Modelski, George, Atopig Eparqgy in tha Cosnupity Block(New York:; Canheicge
University Prass, 1359)
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an instant in a manner that will never be repeated.'2s This
arises because of statistical ignorance about the systemic
pattern of proliferation which will result from individual
decisions as Schelling pointed out ip his analogy of highway
 lighting to explain the need for explaring the link between
macro pattern and micro decisions.'2¢ §So, the besﬁ one can
hope for is to try to understand why past proliferation
decisions were made by examining each in detail, despite the
fact that tbhe historical cases are limited and evidence
generated from them is regarded in many cases as ambiguous
and inconclusive. The 'no pattern' or unique model argues
that while technology is seen as a necessary condition for
future proliferation decisions, the remaining necessary
conditions are neither identifiable nor ptédictable nor
consistent. Proliferation decisions that take place will do
_ 80 because particular states perceived themselves to be in
specific circumstances and because the individuals and
conditions involved favour going nuclear. The central point
of this hypothesis examines why events take place precisely
the way they did rather than dismissing the notions that
certain underlying conditions are necessary far events of a
given type to occur.

In general, all three hypotheses recognize that it is

human decision makers that choose whether to produce nuclear

125> Meyer, The Oynamics of Nuclear Proliferation, op, cit,, p.17,

126 Schelling, T,C,, Wigronotivas apd Macrobahaviaye (New York: W, ¥, Norton, 1378)
pp.3-14,
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weapons or not, and that politics and technology have roles
to play in the proliferation process. They differ basically
however in the attribution of primary influence; what is
necessary and what is sufficient for a decision to go ahead
with the production of nuclear weapons. This basic
difference in the primacy attached to one main variable in
the proliferation process leads to quite contrasting
conclusions and predictions. If one adds the enormous
complexity of defining what proliferation is, then one can
appreciate that there are no unitary and coherent
perspectives on nuclear proliferation or simple answers, 127
Nevertheless, both technoiogical and political factors
are essential ingredients in the nuclear proliferation
praocess. The question of how they interact in setting the
sfage for nuclear proliferation remains to be answered.
There is an element of dynamism in the interaction process
between technological capabilities and motivational
variables because both vary with time.'2*® The technological
elements of the nuclear proliferation process are fairly
stable but technological factors increase both qualitatively
and quantitatively with time. The experience of the global
nuclear industry since the beginning of the nuclear era

demonstrates clearly the stable spread of nuclear technology

{127 Sinpson, 'The Nuclear Non Proliferation; Diagnosis and Treatment', op, cit,,
p. 175,

128> see Rosecrance, Richard,Broblang of Nyclaar Proliferation, UCLA Security
Studies Project No7 (Los fingales: University of California, 1360); Ny2, Jeseph,,

'Time to plan the Negotiation of Nuclear Technelogy® Eu.le:xn of the Atomic
Scientists, vol33, No8, Oct 1977, pp.38-41,
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and materials worldwide. In contrast, there is no reason to
assume that the motivational variables will follow a
particular trend or pattern over a period of time, that is
ta say, systematic increases or decreases in the future.
This is because the evolution of the motivatibnél variables
depends on how the configurations of domestic and
international events and politics develop. .One needs to
consider the technological and political variables
separately and how they interact over time. Technology and
politics ~ each is necessary, but only together are they
sufficient for proliferation decisions. Technology provides
the opportunity to carry out a proliferation decision and
may even affect the balance between incentives and
disinc;ntives. The spread aof nuclear technology and
materials could lower the nuclear threshold. Political and
military motivation make the proliferation decision
possible, '

Before a country acquires a nuclear capability,
regardless of its political and military motivation level,
nuclear proliferation is not possible because technological
capability does not exist. But a strong motivation is
sufficient to stimulate governments to allocate resaurces
specifically towards the possession of nuclear capability.
Once this capability is acquired and should the strong
political and military motivations persist, then ane would
expect a proliferation decision to follow. Israel‘'s
uninterrupted strong nuclear motivation provided the impetus

for the Israeli leaders to fund the deliberate development
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of a nuclear capability'2s, This was the experience of the
five nuclear weapons pPowers and possibly of South Africa.
There are other cases where nuclear capabilities have
existed for long periods - constant - but in which
motivational variables have fluctuated considerably. This
state of affairs led to the development of the notion of
keeping the nuclear option open in face of a changing
political and military environment and future uncertainties.
More recently there bas been a number of cases of
proliferation behaviour that are less clear-cut than the
previous ones and surrounded with contraoversy, such as
Brazil, Argentina, Taiwan, Pakistan, Iraq and Libya’=°.

This is because, for example, in the Libyan case it involved
an attempt to acquire nuclear weapons by more urnorthodox
methods such as purchase or theft to pass indigenous nuclear
weapons production. FNext, nuclear proliferation problem
countries are non-European Third Vorld countries, some of
them are portrayed as ‘crazy states® where nuclear policies
are arrived at via at least quasi-national decisions'2?,
Many factors which iphibit proliferation process in Vestern

countries such as domestic opposition and desire to maintain

(129> Perlnutter, Amag,, The Israsli Raid on [rag’, Sﬁ:}i&:iﬁ.ﬁé!iﬁi, vallg, Nal,
vinter 1980, pp.34-43,

(130> Winkler, Theador,, 'Israel's Preventive Strike’, [clarnatinna! Jafangs fayisy
vol 14, No7, 1981, p,838; Rowen, Henry & Brody, Richard, ‘The Middle East' in Yaeger,
Joseoh (ed), Non Proliferation and US Foraign Policy, ep, cit., p,207,

€131 Oror, Y,, 'Small Powers Nuclear Palicy: Research Mathodology and Exploratary
fnalysis', Jarusalem Joy tarrafional jors, Nol,Aug 1975, 0p.29-43;
Oror, ¥,, Crazy St vantg fagic fssus (Lexington, M4: Heath,

19713 .23,
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the status quo are lacking in the Third Vorldi==,

‘ Taking all these factors into consideration, besides
recent developments: mainly the o0il crisis of 1973, the
Indian detonation of a nuclear explosive device and the
global spread of nuclear technology spurred by transnational
rivalry's= nuclear‘proliferation in the XMiddle East is

approached by offering a model to explain the technological

aspects of the proliferation process and looking in detail
into political and military motivations which could lead

Israeli and Arab decision makers to take the -decisian ta

proceed with nuclear weapons production. No assumptions or

claims are made that either Israel or any of the Arab states
have already produced deployable nuclear weapons or that
nuclear development in the Middle East will inevitably lead
to nuclear weapons production. However, there are several
indicators that nuclearization in the Middle East has been
"underway for more than thirty years and will continue to

Play a major role in Middle East politics in the future.

(132> QOrar, Y,, 'Nuclear Weapons in Third Vorld Conflict', in Ina Fuluca of
§irateqic Daterranca Part II, Adelghi Papar No 161 (Landon: Internatianal lmsiitu
for Strategic Studiss, 1990) P !03 1adﬁox Prosoects for Nuclear °r011favafxﬂn, 93,
¢it,, pp,19-20; SIPRI, i23 3p i :
(Stockhalm; Almquxst & Wiksall 1972) o, 75 Jore, R.R,, 'The Prﬂstzge ‘a;ta? in
Intarnational Affairs’, Intarpatingal ﬁf‘axrs vol 81, No 2, fori) 1975, 9,202,

A
‘s, Wsajons and

133> Kegley, Charles W, Jr,, Grogory A, Raymond & Richard 8, Skin
Comparative Analysis of Nuclear Armament', in MacGowsn ¥ Kagley, Th
Foreign Policy, op, cit,, p.234,

ﬂ
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The Effects of Proliferation
On the other hand, this likelihood of going nuclear

entails risks and benefits for Israel, the Arab states, the
Middle East and the world. The benefits involve an
assessment of the extent to which nuclear weapons might
enhance the security of the holder. The risks associated
with any country going nuclear are based on fear expressed
by aobservers that an increase in the number of fingers
placed on nuclear triggers will highlight the passibility of
one of them being pressed. C.P. Snow once wrote:

Ve know with the certainty of a

statistical truth that if encugh of

these weapons are made ... by

different states ... some of them

are going to blow up.®"?34
’He added that it does not matter whether it was caused by
acclident or a deliberate act and what really matters is ‘the
pature of the statistical fact®. It is assumed that
minimization of the proliferation of nuclear weapons to non-
nuclear weapons states in the long rum is a necessary
condition for a stable international security, though some
proliferation may occur.

"In considering how far

non—proliferation is feasidble it is

necessary to distinguish between

(134) Quoted in Schlesinger 'Nuclaar Spread; The Satting of tha Probles', op, cil,,
8,10,
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stopping the spread of nuclear

weapons and controlling it. It has

never seemed likely at any point in

the nuclear era, and it does not

seem likely now, that all further

proliferation will be stopped. It

is simply not credible that one of

the most vital strategic and

political instrumentalities of the

time which is technically within

reach of many states, will remain

permanently the monopoly of the few

that first developed it"'=s
That proliferation is a thing to be feared is a rarely
challenged belief. Senator Robert Kennedy argued in 1965
'that proliferation was the most vital issue facing the world
and that should the process of nuclear proliferation go
unchecked, every passing crisis ‘might well become the last
crisis for mankind''®¢ MNost people believe that the world

will become a more dangerous one as nuclear weapons spread

{135 8ull, H,, 'Rethinking Non-Proliferation' [ntsrpational Affairg, volS1, Na2, 1
April 1975, 9,15,

(136> Quoted in Schlesinger, Arthur M, Jr,, Bobard ¥anpady and Hig Tinsg (London:
Grooa Halm, 1978) p 692; see Evron, Y,, 'lsrael and tha Atom: Uses and Misuses of
fmbiguity, 1957-1967', QLth 17, anter 1974, pp,1326-43; Douty, 'Nuclear
Proliferation; The Israeli case', op, cit,, pp.79-120; Marwah, 0., 'India‘s Nuclear
and Space Prograss; Inten} and Polxcy Lnigxnajggngl_gg;u:;&x,z Fali 1977, pp,113-
14; fAran, R, Tha Geeat Dabate: Theorisg of Nuclear Strateqy (Garden City, Y Y.
Doublﬂday, 1365) pp,61-62; Hoffsann, Stanley,,'Nuclear Proliferation and World
Politics' in Buchan, A, (ed) A Uorld of Nuclear fowars op, cit, pp.89-90,
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because this increases the chances of war. These chances of
use of nuclear weapons vary with the type of new nuclear
weapons states, and so the greater the chances of the
outbreak of nuclear war.

One simply cannot be certain about the cumulative risk
associated with incremental additions of new members of the
nuclear club'@”, Though a world of many nuclear-armed
states would no doubt be fraught with'uncertainties. one
cannot be sure of the precise threshold beyond which the
probability of nuclear war would increase. Unlike the case
of risk in which probabilities regarding the occurrence of
an event are known, in statistical terms, decision making
under statistical ignorance involves an absence of such
information regarding two types of uncertainties. The first
type of uncertainty is that one does not know when an évent

will happen. The second is that one does not know if it
will bappen at all.
Statistical ignorance regarding the relationship between
proliferation and the outbreak of war arises from the
absence of any kind of patterned histarical regularity to
observe and study. Furthermore, predictions based on this
statistical ignorance point less to the likelihoods and more
to the dangers because they identify some passibilities
among many and this would not enable one to say how they are
likely to evolve in the future. So it becomes impossible to

generalize about causal connections between nuclear

(137) Kegley, Raymond & Skinmer ' A Comparative Analysis of Nuclear Armament', op,
tit,, p.232,
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proliferation and outbreak of war.

On the other band, the destabilizing effect af nuclear
proliferation has been challenged on the premise that the
spread of nuclear weapons would make interstate conflict
more dangerous and therefare less likely.

The proponents of this view argue that in certain strategic
situations the acquisition of nuclear weapons by one or more
adversary states may actually contribute to a relationship
of stable mutual deterrence much as the development of
invulnerable second strike nuclear capabilities have
arguably stabilized relations between the Superpowers. They
reached the conclusion that in these circumstances, nuclear
proliferation is either positively beneficial for, or at

least not detrimental to, the stability of the international

system’3®, Valtz argues that the spread of auclear weapons

will not make the bipolar waorld into a multinuclear one but

it may reduce the chances of war.

“Many wars might have been avoided
had their outcomes been foreseen
+e+. Predicting the result of
conventional wars has proved

difficult .... The likelihood of

{132> Ra'anan, V,, 'Some political perspectives toncarning the US-Soviet stralegic
balance' in Kemp, G, et al, (eds) The guparpoyars in 3 muldinmucliase yoeld (Lexingten,
Ma; 0,C, Heath & Co,, 1974) p,20; Rosen, S.J,, 'Nuclearization and Stability in tha
Niddle East' in Yarwah, Onkar, and Schulz, Ann (eds) Muclsar Prolifaration and §5a

Nyce: izg (Cambridge, MA: Ballinger, 1975) p,1587; Sandoval, R,,
'Cansider the Porcupine; Another View of Proliferation' Bullstin of tha 8tomig
fciantistg vol 22, Mo §, May 1976, pp.17-19; Waltz, 'The Spread of Nutlear Yeapoms;
More may be Better', op, cit,, p.30: Feldman 'A Nutlear Middle East', op, cit,,
pp.107-15, Israali Nuclear Deterrsnce, op, cit., p,242,
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var decreases as deterrent and -

defensive capabilities increase.

VYhatever thé number of‘nuclear

states, a nuclear world is

tolerable if those states are able

to send convincing deterrent

messages. " '3®
He dismisses the fear of coups and instabilities inherent in
new nuclear weapons states as exagerration'<4°e, He concludes
his thesis by saying that 'the measured spread of nuclear
weapons is more to be welcomed than feared'?ie?,
Vhatever the pessimism or optimism expressed by the two
contending views of the relationship between nuclear
proliferation and the probability of the ocutbreak of nuclear

war, there are a number of possible risks inherent in the

future proliferation of nuclear weapons. Basically, there
are two types of risk of war: Accident and deliberate
action'42, Accidents may be caused by human and machine

error. The deliberate act could be an cutcome of the action

(139> Waltz 'The Spread of Nuclear Weapons: More aay be detter', op, cit,, pp.8,7,
(140 1bid pp,10 & 11,

(41 1hid .30,

{142) See Fischer, D,, Bravanting ¥ar in §hs Nuyglaar 822 (Totowa, N,J.; Rowsan &
Allen Held, 1934) pp,B0-83; Dror, Crazy States, op,cit,, pp,30, 39, 4§; Feldman,
[sraeli Nuclear Oeterrence, op, cit,, pp.143, 174-5; Valtz 'Tha Spread of Nuclear
Veapans: More may be Batter' op, cit,, pp.10-12; Frei, 0,, Risks of Unintontional
Ln;lga;_ﬂ;_ (Beckenhau Croam 1983) pp,155-65; Villiansg, P., {rigig Manasanmsat.

i Bzs {London; Martin Robarison & Co, 1576)

p0.11-12, 95-101, 91-92, 94-95, SIPRI Postyres far Nop-Projifsration(lendon: Taylor
and Francis, 1979) pp, 5 1.
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of state decision makers or subnational groups. The
composiie hosts of risks assoéiated with nuclear
proliferation will in some way complicaté 1ntérnationa1
politics. Beaton summarized these complicating effects of
nuclear proliferation.

*The new complexity in the

relations of powers is the most

fundamental danger in a nuclear

spread and so often appears to be

the case with these weapons, the

advantage will be with the

incautious or apparently incautious

«..1f means are not found to

contain proliferation, the whole .

structure of world security is

going to become very difficult ta

sustain®14=
Furthermore, geveral QUestions remain ta be answered as to
whether nuclear weapons spread would lead to fewer
conventional wars, threaten alliances, lead to multipolarity

and decision making under stress.‘'44 Haowever, the

(143> Beaton, Must the Boab Spread, op, cit,, pp.23, 131, see Hoffmann, 'Nuclear
Proliferation and World Politirs', op, cit,, pp.B3-121; Rosecrance, R, ,
‘Introduction', pp,1-9 and Quester, &, ,'The politics of twenty nuclear powers',
pp.56=77 in Rosacrance, R, (ec) Tha & Intarnational Stratagic Sygtam (San
francisco: Chandler & Co,, 1972},

(144> Frey, F,N,, 'Tha adequaty of our concepiual tools for dealing with a
proliferated world', in King, John (2d) International Political effects of the spread
of nuclear weapons, op, cit,, pp.208-9; Dunn, L.A,, 'Aspects of Military Strateqy and
Aras Contral in a More Proliferated World' in King, International palitical effects

of tha spread of nuclear weapons, op, cit,, p,157,
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proliferation of nuclear weapons involves a significant
measure of risk. Some of the dangerous aspects are more
worrisome than others. An attempt will be made to examine
in detail the risks associated with nuclear proliferation in
the Niddle East, based on analysis of these risks and an
experts judgements, to arrive at a balanced perspective of

the likelihoods of these varigus risks.
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CHAPTER TVO

NUCLEAR PROLIFERATION: ALTERNATIVE PROPOSITIONS

INTRODUCTION
Twenty five years ago, US president John F. Kennedy saw
the possibility of a world in the 1970s with 15 to 25

nuclear weapons states.

*1 am bhaunted by the feeling that

by 1970, unless we are successful,

there may be ten nuclear powers

instead of four, and by 1975,

fifteen or twenty .... I see the

possibility in the 1970s of the

president of the United States

having to face a world in which

fifteen or twenty nations may have

these weapons. I regard that as

the greatest possible danger™®
On the contrary, in the mid 1980s, there are only five
declared nuclear weapons states; one which had detonated a
peaceful nuclear device, and one or two believed just below
the explosion threshold. The proliferation of nuclear
weapons has been very slow indeed, and the rate of
proliferation has varied between one state to another as
follows:
(1> President Kennedy comnenting on failure of test ban treaty batween USA and USSR

in March 1963 quoted in Schlesinger, Arthur M, Jvr,, :
in the ¥hita House (London; Andre Deutsch, 1965) p,765,
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USA and USSR 4 years (1945 - 1949)
USSR and Britain | 3 years (1949 - 1952)
Britain and France 8 years (1952 - 1960)
Prance and China . 4 years (1960 - 1964)
China and India ‘peaceful’ 10 years (1964 -~ 1974)
India and ? years (1974 - 7 )

Taking into account that nuclear weapons are a 45 year old
technology, what was expected is that it has spread not that
it has not spread further2, Given the extent of the
revolution brought about by nuclear weapons and the
advantages they might have posed to nuclear weapons states,
the overwhelming view was that the spread of nuclear weapons
would be relatively rapid and that a significant number of
states could possess these weapons®. This view was based on
the assumption that the scientific, technical and financial
-capabilities of a state determine its path in the
proliferatibn chain; The focus of proliferation was to show
which states have these capabilities and eventually possess-
the capacity to produce them, called 'Nth country problem’.
In this context it was predicted in the 1960s that 20
states were capable of developing nuclear weapons within the
decade. Only two have done sa, France and China. 'But the
major defects of these propositions lie in focusing on the -
(2> - Nye, Joseph Jr,, 'Political Solutions' Bulletin of the Atomic Scisnbists,
fug/Sep 1982, p,30,
(3> Beaton & Maddox, The Spread of Nuclear Ueapons; op, cit,, p210; Hoheneaser, ‘The
Nth Country Problen Today', op, cit,, pp,238-76; Bull, The Control of Arms Raca, op,

cit,, chap 9; Bader, the United States and the spread of Nuclear Weapoms, op, cit,,
chap 3; Barnaby, Preventing the Spread of Nuclear Veapens, op, cit,, pp,16-35,
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technical aséects of the problem without proper
consideration for the political factors. These propositiaons
eventually led to misleading conclusions about nuclear
proliferation that were based on evaluations of capabilities
without examination of the motivating elements. That could
lead to the decision to gevelop independent nuclear weapons
capabilities. It is not sufficient to establish which
countries are capable of developing a nuclear weapons
capability; their respective motivating factors for
developing these capabilities must be examined. Security
considerations, for example, may be the most important
factor leading the country to go nuclear. Canada, one of
the most advanced countries in the nuclear reactors field,
could undoubtedly produce nuclear weapons with few problems,
if such an undertaking would meet security or prestige
_ beeds. The same can be argued for mast Vestern European
cauntries and Japan. The reason behind their nat going
nuclear could have been political. 1In addition, there are
some other countries which might not bave produced ar tested
nuclear devices but which worked towards acquiring the
option to do so whenever certain conditions arise. This
could be true for countries such as India, Israel and South
Africa.

Vhen France and China became nuclear weapons pawers, it
was widely assumed that the spread of nuclear weapons was
gathering an unbending noﬁentum‘. It was assumed that the

{4 Halperin, Morton H,, (hina apd Nuclsar Proliferation (Chicago: Chicage

University Press, 1966) p8; Bader, The United States and the Spread of Nuclear
Veapons, op, cit,, p.35.
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process would only conclude when the 'Nth country' acquired
a nuclear weapons capability. Since 1964 no other state has
emerged as a nuclear weapons state. The main reason for
this is that a state would not develop nuclear weapons
s%mply because it has the capability to do so. Such a
decision has to be based on other considerations of the
impact of these weapons on its national security, especially
at a time wh;n the nuclear weapons states are continuing the
development of their arsenals at a fast rate. Their example
is not a good one. This gives Justification for other
states to acquire nuclear weapons. MNeanwhile, the technical
and economic burdens of going nuclear.are gradually
decreasing with time, because of the evolution and the
spread of nuclear technology including nuclear power,
electronics, chemical and engineering. The real cost of
~ developing nuclear weapons is now less than it was in 1945S,
The conventional wisdom of nuclear proliferation
assumed that the scientific, technological and econamic
investments required for the construction and operation of
nuclear reactors were such that relatively few countries
would be able ta undertake an indigenous weapons programme.
Nevertheless, the process of nuclear weapons praoliferation
has been surprisingly low. A number of explanations bhave
been given for this, including (a) the restrictive policies

of the nuclear weapons states concerning commercial access

(8> UN,Ragort of the Secretary §enaral, {Naw
York: UN, 1990) p25; Jabber, Fuad,,

Vindus, 1371), chap VI,
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bath to sensitive technologies and weapons-grade materials,
(b) calculated self interest of many non-nuclear weapons
states for not going nuclear and (c) the development aof
international regimes, rules and procedures that establish a
general predisposition against nuclear weapons
proliferationS.

The position of most countries with regard to nuclear
weapons capability was not a matter of formulation.and
decision making but was determined by the state's level of
scientific expertise, technological skills and economic
resources. Hawever, several events took place in the 1970s
to change this state of affairs. First, following the 1973
Arab-Israeli war and subsequent oil crisis, nuclear power
came to be seen as an attractive and perhaps the aonly
alternative to oil in the foreseeable future for .
oil-deficient countries. Secondly, the competition of
multinational corporations in nuclear technology and fuel
led some of them to offer uranium enrichment and
repraocessing technology along with reactors, in the
expectation that this kind of package deal: with a cheap
source of financing, would attract new customers. Thirdly,
India detonated a peaceful nuclear device in 1974 using
plutonium from a reactor supplied by Canada. External
assistance could greatly facilitate the development of
skills needed for such an undertaking. Faurthly, nuclear
cooperation and collaboration between the Third Varld

countries showed the possibilities of develaping nuclear

(6) Nye, ‘*Political Solutions', op, cit,, p.30,
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weapons capabilities outside the direct control of the
nuclear weapons powers. South African and Israeli
collaboration and Arab-Pakistani-Latin American coaperation
are now classical examples.

Moreover, the NPT, the main barrier against nuclear
proliferation, faces several problems and challenges.
Perbaps the most important is the problem oforganiziig
effective sanctions against a nuclear weapons proliferator.
If there is a violation of IAEA safeguards or if there is
another explosion of a nuclear device, then the response of
all states, especially the Superpowers will be of the utmost
importance in its impact upon further proliferatiaon”.
Nuclear exporting countries, especially the superpowers,
could seek commercial and political advantages by .
restricting adverse reactions against new nuclear club
'members. The mild response of the USA and the Soviet Union
to the Indian éxplosion of 1974 is a case in pdint.
Superpower cooperation is possibly the most important step
to be taken in the face of growing fears of further spread
of nuclear weapons.

Collectively, these developments argue for new ways of
thinking about nuclear proliferation. They constitute the
reasons for suspecting that the assumptions on which the
conventional wisdom rested have little relevanc; to a world
where nuclear technology is increasingly attractive and
(1) Marwah, 'India‘'s Nuclear and Space Prograns: Intent and Policy', op, cit,, pll6;

Villiams, Shelton,Tha US, Incia and fhe Poph (Baltimore; Johns Hopkins University,
1963) pll; Nachi, Michael,,'The United States in a Vorld of Nuclear Veapons' 4nnmals

of tha Amepican cadsmy of Politiral Scisnce No 430, March 1977
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available and where the relative cost of a nuclear reactor
is being reduced and diversion of materials from a research
reactor is a demonstrated fact and nuclear cooperation is
growing between Third Vorld countries. In this sense, many
countries can now make more substantive choices about
nuclear weapans proliferation than ever before. Given that
an increased number of countries may now gain the option of
acquiring a nuclear weapons capability despite their lack of
the required local scientific, technological and economic
resources, we must revise our view of who might go nuclear,
when, and under what circumstances.

The post-conventional nuclear proliferation wisdom
argues that a country may choose to go nuclear, and this
depends upon two sufficient conditions: the balance between
incentives and constraints and the presence of any
'accelerating factors that might trigger the decision
whenever incentives take precedence over constraints®., 1In
the light of recent developments shown above and the
inadequacy of the NPT and IAEA safeguards, the validity of
the mechanistic prerequisite model seems dubious. Previous
research and emergent events have demonstrated the inability
of the prerequisites to correlate and predict the behaviour
of a potential praoliferator®. So what is needed is a
() Kegley, Raymond & Skinner, 'A Comparative Analysis of Nuclear Araaneni', op,
tit,, p.234,

{9> 1hid,, p236, They found relationship between natianal wealth and scientific
tapacity of a country to its armamant position is vary weak; see Greerwood et al,,
Nuclaar Proliferation, op, cit,, p,57; Keeny et al,, Nuclear Power: lssuss and

Choices, op, cit,, pp,280-90; Vohlstetler, A, ot al,, Suwordg from Ployghives
(Chicago; Chicage Univarsily Press, 1977) pp,17, 137-38,
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revised and dynamic model which reflects current

international technolaogical and political realities.

Alternative Propositions of Proliferation

The alternative model is expected to be dynamic and
able to contain the economic and technological factors as
well as the political motivations and circumstances. Though
the technological and economic aspects of nuclear
proliferation are fully explore& in the literature'?, the
strategic, security and political dimensions from the small
powers perspective are few and incomplete. Ve peed a model
which integrates both the technological and economic aspects
with the political and security dimensions of the nuclear
proliferation process.

The international product life eycle theory which explains
_the behaviour of a product throughout its life, progressing
from ‘new' to 'mature' and ultimately to *standardized’
product stages'' could be the starting point. It is easier
to describe the development of the international nuclear
industry in terms of a behavioural model since the
experience of the nuclear industry has had persistent

(10> Goldschaidt, Bartrand, Iha Atoaic Advantyrs: IS5 Paljtic od Ta

fspects (London & New York: Pargamon & Macitillan, 1984); Barnaby, Preventing the

Spread of Nuclear ¥2apons, op, cit,, pp,65-112; Buil, The Contral of Aras Race, ep,
eit,, chap.9,

{11) Posner, ¥,V,, 'Technical Change and International Trade' Qxford Econanic
Pagars, 13, 1961, pp.323-41; Leontief ¥,, 'Domestic Production and Foreign Trade:

fnarican Capital Resxamined' in Bhugwati, J,, ed, Intarpational Trade (Hammondswerth:
Panguin, 1369) pp,93-139; Vernon, R,, 'International Investment and International
Trade in the Product Cycla' Quaris ur f Egangni

, 80, 1966, pp.190-207,

Hirsch, §,, Lagatis anass (London: Oxford

University Press, 1967),
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regularities that may fit in well with the product cycle
explanations and prediction, The product cycle theary which
was originally based on the theory of diffusion of
innavation sees the history of a product as three basic
stages: new, mature and standardized. The most significant
assumption is that the different factors of production,
skilled labour, unskilled labour and physical capital, are
of varying relative importance in these phases. At the
first stage when the new products and processes are
introduced, the industry will employ a higher proportion of
skilled labour than in other stages. At this stage, the
comparative advantage is expected ta be with countries such
as the USA and certain developed countries which have a
relative abundance of skilled labour. At the second stage,
design and marketing of the product are the problem, so the
_proportion of research labour input will fall. At the finAI
stgge when the product becomes more standardized, the cost
of the product will be the main focus. Since technology is
fairly stable, an input of large unskilled labour will be
relatively of great coacern. The importance of human
capital will diminish. So comparative advantage shifts
between countries as the product passes through the
different stages of the cycle. The theory seems to bave
achieved greater success in explaining and predicting

international trade and investment than the factor
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There is a basis for picturing the development of the
international nuciear industry in the following éerms: To
begin with US industries generate new products and processes
and respond to the relative abundant availability of
production factors and high per capit; income. They
introduce these new products and processes abroad through
export. Vhen their position is threatened they establish
overseas facilities ta expioit what remains of their
advantage. They retain their oligopolistic advantage for a
period of time, then lose it because the originai lead is
completely eroded.

On the otber hand, the political and security
considerations and the dimensions of nuclear weapons
proliferation can be seen in terms of the international
political system, the actors and major political and
‘military circumstances. These factors are the main
motivations, mitigations and precipitance for the
development of nuclear weapons capabilities by major powers
in different periods of timé. The bipolar nature of the
international political system was the main reason behind

the accumulation of large nuclear weapons capabilities by

{12) See Vernon, R,, 3iorm oyar Muitinationals: Tha rzal Issuas (Loncon: MacNillan,
1977), pp.33-88; His (ed) Iaa Tachnology Factare in Internatioeal Trads (New York:
Columbia University Press, 1970); Hubfauer, 6,C,, Synthatjc Matorials apd tha Thaery
of International Trada (London: Duckworth, 1965); Stobaugh, R.B,, 'The Tachnology
Account of Intarnational Trade; The Case of Pe’rochenxcals' Joyreal of [nmtapnatiora]

Business Studiag Fall 1971, pp,41-60; Wells, L.T, Jr,, (ed) Iha Prodyct Lifa Cycla
and Indernational Trada (Baston: Harvard Busxness School, 1972); Vernon, R,,

Soveraignty at Bay: The Myltinational Spread of US En.enpxxg.s (Nen York Basic
Books, 1971),
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the superpowers‘s. Alliance cohesion, guarantees,
assurances and friction between the USA, Britain and France
was a major motivating factor which led to creation of the
independent nuclear arsenals of Britain and France'<,
Regional rivalry and concern over security could be the main
force behind the development of nuclear weapons capability
of China and nuclear weapon potential of India and perhaps
of Israel and South Africa’®. It is possible to draw some
observations about the political and security dimensions of
nuclear weapons proliferation process by picturing major
political and security events of the international system on
a time scale. The proposition of the alternative model of
nuclear weapons proliferation is that major political and
military variables of the international, national and
subnational systems play a major role in the development and

spread aof nuclear weapons. These factors determine the

decision of many countries to go nuclear.

(13> Valtz 'The Spread of Nuclear Veoapons; More may te EBetber', op, i, p.2,

(14> Gowing, Indepencence and Datarrence, op, cit,, p.441; Freadaan, Laurence v, 2
tyolubing of Nuclsar Stratagy (London: Hacmxllan, 1981) chao 1 Baitai ]
Yeagang (London; MacMillan, 198G) p,7; Buchan, A., 2 afag i
Yastarn 811ianca (Stockholm: Swedish Instxtute of Interna‘xonal Affairg, 1953) 2.4
§room, British Thinking about Nuclaar Waapons, op, cit,, p,562; Kehl, Frﬂnch Nuc‘ear
Diplcmacy, op, cit,, pp,32-36,

15> Dunn & Kahn, Trend in Nuclear Proliferation, op, tit,, ; Beaton § Maddex, The
Spread of Nuclear Weapors, op, cit,, p,185; Beaton, Must the Boab Spread, op, tit,,
p.66; Epstein, 'Why staies go - and do nod go - nuclear', op, cit,, ; Greenwood et
al, Nuclear Proliferation, op, cit,, p.23,
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Product Cycle of the International Nuclear Industry

To understand the nuclear proliferation process on the
alternative model it 1s ﬁecessary to give a detailed account
of the stages of the development of the nuclear industry.
The detailed account of the industry gives a clear and
empirical picture of the spread of nuclear technology since
the beginnirng of the birth of the industry till today aﬁd
should help to provide reliable prediction of the future of

this spread, especially among Third Vorld countries.

Early Years of the Develapneﬁt of a Nuclear Industry

Nuclear power has a short history but a spectacular
impact on the life and future of mankind. The history of
nuclear power goes back to the announcement in a letter
published by Lisa Meitner and Otto Frisch of the splitting
lof the atom by a process of fission in 1939'€, Otto Frisch
and Rudolph Peierls, working at Birmingham University
explored for the first time in a memorandum the possibility
of producing an A-bomb. This memorandum led to the
formation of MAUD (Military Application of Uranium
Detonator), a group of British scientists charged with
evaluating the feasibility of a uranium bomb. In April
1540, MAUD issued a report about military and civil

application of nuclear pawer:

(16> 'Letter to the Editor', Nature 11 February 1939, p,239,

(17> Gowing, M, ,Britain and Atoaic Pover, 1939 - 45 (New York: St, Martin's, 1964)

Appendix 1,
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"There must always be a very close
relation between the exploitation
of nuclear energy for military
explosive purposes and for power
production in peace and war. The
development of one will have a
considerable effect on the

development of the other®'e,

The world's first nuclear reactor went operational on
December 2, 1942 at Chicago University. It was operated by
Fermi and marked the beginning of the nuclear age. This
eventually led t6 the formation of the Manhattan Project and
the development of the atom bomb.

Although nuclear power was recognized in several countries
as a potential source of cheap electric power, the
realisation of this power in practice required vast By
resources and advanced engineering and tecﬁnological skills.
From 1945 to 1950 armaments remained the main focus of
nuclear development. In the USA responsibility for all
matters of atomic energy development was transformed from
the Army to the Atomic Energy Commission'®. Britain started
GLEEP (Graphite Low Energy Experimental Pile) in August 1947

following a2 similar development in the Soviet Union six

18> 1bid p,435,
(19> Burn, Duncan,, The Politiral sconomy of Nuclear Energqy Research Monagraph Nod,

Institute of Economic Research, 1967, p.16.
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months earlier. Canada joined the race in the same year by
building a general purpose reactor.

By 1950 it had been decided in the USA and in Britain
that the time was ripe for speeding up the application of
nuclear energy to generate electricity. The US Atomic
Energy Commission announced in 1950 a willingness to make
study agreements with manufacturers, engineer contractors
and utilities who were interested in studying the results of
the Atomic Energy Commission'’s work on reactors.

Potential designers, makers and users of nuclear power
plants were allowed to evaluate various systems for this
purpose®. A report of the US Atomic Energy Commission
published in January 1953 indicated that

®*Four different industrial groups

had told the commission that they

saw attractive possibilities for

utilizing atomic pawer on an

economic basis in a few years"=2?
By February 1955, 19 groups had made such agreements, 12 had
evaluated several reactor systems and three had undertaken
substantial design and development programmes.
In early 1950s both the USA and the Soviet Union accelerated

their research and development programmes to commercialize

20> US Congress, Maarings on the Dsvalonya o) a { Atomir Snars
Industry Joint Comnittee on Atosic Energy (Washington 0,C,: Governaent Printing
0ffice, 1955) P4 I, P II,

21> MNew York Timas 29 January 1953,
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nuclear power?2, The US Atomic Energy Commission embarked
on a five year experimental programme to build and develop
five types of reactors which it selected as giving promise
for civilian power application®®. Four of those it selected
were relatively small. One of these was the first Boiled
Vater Reactor (BVR). The fifth was a 60MV prototype
Pressurized Vater Reactor (PVR) to be bullt at Shippingport,
Pennsylvania (the first true nuclear power plant) and
operated on a utility grid*4. Construction work began in
September 1955 and it was commissioned in December 1957.
The PVR had been developed since 1948 for use in submarines
when the US Department of Defence asked the Atomic Ernergy
.Commission to produce a nuclear reactor for submarine
propulsion. It was the only type of reactor the commission
wanted to test which was ready for large scale production.
‘!Eanwhile. the Soviet Union built a SM¥W Obninsk Light Vater
Reactor in 19542®, and Britain commissioned a 70XV nuclear
power station in October 1956.

By 1955 the US Atomic Energy Commission thought that

several nuclear designs had reached the stage where it would

(22> De Leon, Peter,, Qavalognant apd Diffugisn of Murlsar Oayoe Ragchong: A
2 tiva i3 (Cambridga, MA; €allingar, 1977},

(23> US Congrass, Hearings cn tha Cavelopmant, Erowth and the State of tha Atcaic
Enargy Study, op, tit,, p, 97 US Congrass, *=araf41 Ygag of Afamig Srarcy  Dagigrnupd

b 2 pd $ha ol $ha Imaart nf tha Qagra{“l_‘g,;: af Qtamic
Enargy, Joint Committes on Atoaxc Energy (Vashington 0.C,: Sovernaent Printing
0ffice, Jan 1986) vol2, p.38,

(24> 1bid, p,10, US reactor was exclusively used for electricity ganaration,

(29) Veratennikov, Gennach,, 'Peaceful Atoss in the Sovist Power Industry', Savial
Yays, 9 Aujust 1984, p.8,
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be useful to build large prototypes to be operated like the
Shippingport reactor on the power supply grid of a utility.
A power demonstration programme was introduced ts encourage
the building of these prototypes by private industry=s.
Under this programme the Commission could give assistance,
waive charges for fuel use and give some assistance in
reéearch and development and training. Seven projects were
under contract or being negotiated by the end of 1955.
However, none of the plants was expected to be competitive
with coal-based power plants. .

The extent of the American experience and success up ta 1962
was best accounted for in a an AEC report on civil nuclear
power for US President Kennedy*?. The report showed that
there were 3PVR, 2BWR and one SCGM (Sodium Cooled and
Graphite Moderated) reactors operational. Another 4 BVRK
_one HVR (Heavy Vater and Moderated Reactor), one OCR
(Organic Cooled and Maderated Reactar) and aone fast breeder
reactar were due for completion during 1963. 2 HCGR (Helium
Cooled and Graphite Moderated Reactor) and one BWR reactors
were planned to be completed after 1963. The report
concluded that nuclear power was *at the threshald aof
economic competitiveness with other electricity sources'=®
The 1ight water reactor — BVR and PYR - had passed through
the experimental and prototype stages. Full scale plants
then operating, like Dresden, were producing electric power

(27> US Atomic Enargy Commission, Civil Myclear Powse A rasnrd 49 tha Pragidant
(Washington D,C,; US REC, 1962) p 32,

(28 Ibid, p.34,
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at 10 mills per kilawatt®®. A large unit of about SOONMV
capacity could now be made. The report predicted the cost
of such plant which could be completed by 1966 at $175 per
kV and the initial cost of producing power at 6.2mills per
k¥ could be reduced in a few years to 5.6mills or less per
xV. Then the plant would be competitive with coal - fired
power plant.

Meanwhile, Britain cutlined the first nuclear power
programmer of its kind in February 1955 to spend £300
million over the next tear years ta build 12 nuclear power
stations capable by 1965 of generating 1500 — 2000 XV (8 -
11% of electricity production) and in 1957 the programme was
revised to 5000 - 6000 XV at a cost of £1460million®°, The
programme was based on a British model, a graphite moderated
Nagnox reactor at the Calder Hall plant which was built in
1953. The Xagnox model was expected to be competitive with
a coal-fired plant, following a succéssful aperation of
Calder Hall power station in 1956. But when the first plant
of the nuclear programme was commissioned in 1962, the cost
of the Magnox plant was 1d per k¥ compared with coal at 0.5d4
per k¥V. Burn explained that the British decision to go
ahead with the programme gave the impression that Britain
had a commanding lead compared with the USA when the

Americans were experimenting with various prototypes before

(29> Ibid, p.58,

30> Steeart, J.C,, 'Unitad Kingdom Programme’, in OEEC, Indygtrial Challsnza of
lugleae Pogar (Paris; Organisation of European Ecomomic Cooparation, 1357) p,208; Cx
1389,
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they decided on the light water reactor®'. The programme
was also shelved to S000MV only to be completed by 1968, one
order per year, and the Central Electricity Generating Board
did not want to commit itself to ordering even one station
per year after 1964.

In the USA by early 1963, three plants with
approximately the characteristics set out in the AEC report,
had been ordered or planned, all PVR, from Vestinghouse32,

A year later General Electric took the nuclear energy
industry along step over the threshold by impartant design
changes which enabled it to make a dramatic reduction in the
price ;f nuclear power plant when it quoted for the Oyster
.Creek plant®®, At the end of 1963, General Electric
obtained two major orders for major plants to be completed
by October 1967 and November 1965 respectively, whose
initial ratings were 515 XV and 500 XV at caost of $134 per
kV which was 25% less than the cost estimate of the AEC
report and at 640M¥ it cost $108 per k¥, almost 40% belaw
the 1962 forecast. General Electric could begin to make the
enormous investment in nuclear power remunerative. The BWRs
were now proved and reliable and several utilities had
experience in using them. If their price could be brought
down near to that of conventional power stations, many
utilities would be ready to buy them. 1If a sufficient
number of BVRs was sold then the price could be brought

31> Burn, The Political Economy of Nuclear Enargy, p.20,

{32) US Atomic Energy Commission, Annual Report 196€4,; US Federal Power Commission,
National Power Survey, voll, 1964,

@D Ibid,
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close to that of a coal-based plant and would reduce the
cost of making‘plant and of fabricating fuel elements. The
Oyster Creek price bad been a good indication of the price a
utility would have to pay for this type of reactor in

1964-65.

The experience of the development of the nuclear
industry in the USA during the periad of late 1940s and
early 1960s seems to fit in well with the prediction of the
product cycle theory's first stage which involves stimulus
and unique response. The US civil nuclear power
development, obviausly derived some advantage from the fact
that the nuclear industry was established there during the
second world war for military purposes. The USA had spent
52200.m11110n by 1946 and there were several production
reactors and separation and enrichment plants in
operation®4. Expenditure continued to be enorméus and
during the 1950s continued to expand. The total expenditure
by 1965 bad reached $36650 million of whick three quarters
of the operating expenditure after 1953 was spent on the
purchase of uranium, enriched uranium and plutonium and the
development and manufacture of weapons. On the other hand,
two thirds of the fixed investment of $8871 million was
devoted to these purposes®=. Reactor development took 16%
of operating expenditure and below 7% of gross investment.
The remaining substantial expenditure went on research and

development. The last two items were of special value for

*{M) S Atomic Energy Coamission, Annual Report 198,

3% 'Ibid,
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¢ivil nuclear reactor development.

Undoubtedly the US pasition was favourable in every
respect®®, According to the product cycle theory the
innovating country has the comparative advantage in terms of
capital, skilled labour and research and development
employeé. Compared with Britain, the USA was in a
favourable position in terms of these factors in the 1950s
and early 1960s.
l.Ratio of people employed

in all nuclear activities 4,5:1 2,75:1
2 Ratio of scientists and
enginears §:1 41
Expenditure on civil Us1963) itainl1962
progranae (Resear¢h &
Developaent) £1070a £500n
a+ UCAFL/UVACA Bqni: anard

The first nuclear industry took shape because of the war and
the USA had earliest experience with large reactors. The
scale of the work allowed early research into a wide range
of reactor design systems. Because of the abundance and low
cost of fossil fuels in the USA, nuclear power has to be

much cheaper than in Britain, a leading innovator in nuclear

\

{38 1Ibid., VS Atomic Energy Coaaission, Report to the President, ep, cit,, 9.30; WX
Atomic Energy Authority, Annual Report, 1962766 p,2, 1957/53, pp.34-35,
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development, to be competitive and econaomically attractive.
It allowed enriched uranium to be made cheaply. The US
consumption of electricity was seven times that of Britain
by 196027, In the USA 80% of electricity was supplied by
steam electric power using coal, oil and natural gas. MNost
of the remainder was provided by hydro power plants. From
1950 US utilities were using large generating units and the
USA bad long pioneered the use of large units and high
pressure from steam engines which rapidly increased in 1950s
and 1960s®®. Vernon wrote in 1977 explaining this
phenomenon.

“The original idea may be developed

almost anywhere, but successful

innovation depends strongly on the

compelling character of the

demand. ">
The large production of enriched uranium for military
purposes meant that the USA did not at any stage need to
restrict itself to thaose reactars which did not need
enriched uranium. Noreover, the major private corparationms
in the nuclear field had not only great experience but a
large income from contracts with the US AEC., After 1962,
the USA increasingly set the standards by which comparison

of achievement in civil nuclear energy are based in Britain

(37> Burn, The Political economy of Nuclear Energy, op, cit,, p.73,

(38> Ibid,

(39> Vernon, Stora over the Multinationals, op, cit,, p.41,
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and elsewhere<®, In Britain the lack of standardized design

‘prevented the industry from generating the competitive

drive to win contracts abroad*4', Continental preferences

outside France had moved in favour of American reactor types
by the late 1950s and in France the attachment to the gas
graphite system was based on a desire to avoid using

imported enriched uranium.

The Growth and Emergence of an International Nuclear
Industry

In the USA 26 new large light water reactors were
ordered between September 1965 and November 1966, which was
a vindication of the previous prediction of a large flow of
orders of both BVRs and P¥Rs42, Several utilities had
called for bids from manufacturers. General Electric had
now obtained orders for 12 more BWR units, most of them
larger than Oyster Creek and all of them reflecting further
technological development4®, Vestinghouse had orders for
nine more PWRs and two utilities had options on further
large Vestinghouse units which also included important
developments on their pre Oyster Creek designs<*<,

Combustion Engineering and Babcock and ¥ilcox had alsa

(40> Burn, the Political Econony of Nuclear Energy, p.73,

(41> Einancial Times, 7 February 1967,

(42> US Atomic Energy Comnission, Report to the President, op, cit., p.32,

(43) US Atomic Energy Comaission, Annual Report, 1967; USAEC, Civil nuclear power, a
report to tha President, a supplesent to the 1962 report, March 1367,

(d) Ibid,



~106~
succeeded in breaking into the business4®. MNany of the
plants on arder were to be operating commercially befare
1970 or 1in early 1970, within 3% or 4 years of the placing
of the order. By the end of 1966 General ﬁlectric and
Vestinghouse were so heavily occupied that they were not
ready to accept any major orders for delivering before 1972.
It was estimated that 60% of generating capacity orders in
the USA in 1966 bad been nuclear4® and that by the end of
1967 the USA bad 20 times as much nuclear capacity on order
as it bad in operation+”.
Vith this flow of orders came the announcement af June 1966
that the Tennessee Valley Authority (TVA) had ordered two
1050MY BVRs from General Electric, a further landmark in the
advance of nuclear power. It cost about 2.37mills per kV
while a coal-fired station would cost 2.83mills per k¥4®.
TVA's decision was generally believed to have a significant
factor in leading several utilities tao go nuclear4®, As
1966 ended the US industry was preoccupied with building the

plants on order.

The apparent success of commercial nuclear pawer in the

USA boosted nuclear energy programmes around the globe.

(45 Ibid,
(46> Burn, the Political Econoay of Nuclaar Energy, op, cit., p.30.

(47> Flavin, Christopher,, Nuglaar Powar: Tha Mavkat Togh Vorld vatch Paper NoS7

(Vashington D,C,: World Vatch Institute, Dac 1983) p,10,

(48> USAEC, A Supplement to the 1362 report to the President, op, tit.

(43> Perry, R.L, of al, B al A ‘e tha 1i
Beactarg 1946 - 1976 (Santa Monica, Calif,: Rand Corporation, 1977),
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Britain and France had built successful prototypes of GCRs
(Gas-Cooled Graphite moderated reactor) fueled with patural
uranium while Canada was well along in developing its CANDU
beavy water designs®°. The French and British pursued
reactor programmes designed to serve both military and
commercial power requirements. Canada chose a civilian
nuclear power programme to develop the economy®'. There
were comparatively few orders for nuclear plants outside the
USA, although coal and 0il prices were everywhere much
higher than in the USA. The advantage of using nuclear
power if it could be obtained cheaply would be greater. But
most analysts concluded that economical nuclear power was at
least several years away in all these countriess2. In 1972
an authoritative report concluded

"Aside from Great Britain and

Canada, the success of nuclear

power is the success of American

light water reactors ... which

overwhelm all markets where true

competition exists"s=
The Soviet Union programme lagged behind that of the USA,

with only eight small nuclear plants operating by the late

(50) Stevart, 'United Kingdoa Programae’, op, cit,, VKAEA, Annual Report 1983/64,
ap, tit,

(51> Nueller, P.6,, Qn things Nyclagp: Tha Canadiap Dshats (Toronto: Camadian
Institute of International Affairs, 1977) p.5.

(52> Flavin, Nuclear powar; Tha Market Tast, op, cit,, 9,11,

(53> Bupp, Irvin and Derian, Jean-Claude, Lighf watac: Yoy the Nyclase E'ea*
Qissalvad (New York: Basic Books 1978) 0.8,
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1960s®4, Switzerland ordered two medium size plants from
the US - General Electric and Vestinghouse. Spain ordered
one BVR to be built by Gemeral Electric. Another 400MV BWR
(70% designed and built by Sweden) was to be built in Sweden
and completed in four years at a coét of $170 per k¥V. In
Vest Germany and Belgium there were several plans for
constructing viable 600NV nucleaf plants but no orders were
made during this period. The decision to order nuclear
plants in Vest Germany was postponed partly due to the rise
in the cost of finance and mainly because the government
subsidies to utilities to install coal-based statioms to
protect the coal industry®€. Belgian plans were to build
two 600KV stations. The cost of the American tender was
3156 per kV while a Belgian license of Vestinghause's offer
might cost 10% more. Three medium plants — the larger was
400XV — were ordered by Japanese utilities, two BWRs from
’General Electric and one PVR from Vestinghouse.

In 1958 Britain sold a nuclear power reactor to Italy and
Japan. No more were sold because of Britain's insistence on
the need to pursue for the next 20 years her own reacfor
(agnox) which was described as unsuitable for exports=,

Canada was successful in selling its heavy water

(54> '479 Atomic Reactors' Tha Ecomomish, 21 June 1969, pp,48-49,
(85> Nuclaar Erginaseing, Jan, 1966, p.4l,

56> Burn, the Political Economy of Nuclear Emergy, op, cit,, p.35,
57 Ibid,

(58> Wilashurst, 'The Development of Currant Non Proliferation Polities', e, cit,,
p.22, Hansard, 10 July 1363, col 1415, T
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reactor (CA¥DU) to Third Vorld countries such as India,
South Korea and Argentina, and also to Italy®=.

Thus by the beginning of the mid 1960s, US campanies
aggressively marketed nuclear technology in Europe, Japan
and some developing countries. The companies were assisted
by the US government's *‘Atoms for Peace' programme. One of
the main aims of the programme was to provide abundant
electrical emergy to power;starved areas of the worldse.
The US target for the programme was Euratom following its
reconmendation calling for vast increase in Eurdbe nuclear
ge;erating capacity and close coogperation with the USA. The
USA concluded several bilateral nuclear agreements in the
1950s with Euratom countries and allies as well as with
particular developing countries. Nore than a dozen
cauntries bought American plants or signed licence

agreements with US'corporations. The US government provided
financial subsidies through low interest Export/Import bank
loans and guarantees of supply of enriched uranium and
research and development. US direct subsidies to Euratom,
known as Trojan Horse, through which US companies captured
European markets, amounted to half its budgets'. Today
France, Japan and Vest Germany all build nuclear pawer
plants based on.US designss=2.

(59> Mueller, On Things Nuclear: The Canadian Debate, op, cit,, pp.31-38,

60> US Congress, nuclear proliferation factbaok, op, cit., p.12; US Congress,
Peaceful Uses of Atomict Energy, op, cit,, p,38,

61> Bupp & Darian, Light -vater~, op, cit,, chap.1, p.29; Parry et al,,
Devalopaent and Coamercialization of Light ¥ater Reactor, op, cit,; Valter &
Lonnroth, Nuclear Power Struggle, op, cit,, chap,i,

(55) Oe Leon, Development and Diffusion of Nuclear Power reactor, op, cit,
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In the late 1940s, major atomic activities were limited
to the USA, Britain and the Soviet Union. In 1965 there
were 300 research reactors and 45 power reactors throughout
the world compared with only 19 research reactors in 1953.
These were located in Canada, France, Soviet Union, Britain
and the USA*®, In 1956 20% of the orders placed by
utilities in the USA for npew power plants were nuclear, but
. by 1966 nuclear power plants accounted for more than 60% of
new orders. The pattern in the USA was a vindication of a
worldwide trend towards nuclear fuel as one of the primary
saurces of energy ta meet rapidly expanding demands for
electricity. Construction of nuclear power plants would be
concentrated in the industrially advanced countries, but
some developing countries would see in nuclear power an
attractive alternative to conventional plants using fossil
fuels. Nuclear power is particularly attractive in areas
where demand exists for a relatively large amount of
electricity in a compact area and where load factors are
high®4., The late 1960s and early 1970s marked a great.
expansion of Third Vorld nuclear power programmes. Nuclear
power was welcomed as an alternative to imported fuel and as

a way for developing countries to propel themselves into the

(63> Hall, John A,, 'Atcas for Peace for War' faraign 8ffaics, Jaly 138a,
pp.602-615: Valske, C,, 'Proliferation and Electric Power' Int oy
vol 1, No 3 1977, pp.76-97,

(64> Willrich, Mason,, 'International Control of Civil Nuclear Power', 2ullslin of
Iha Atoajc Scisntigts, March 1967, pp,31-38,
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20th century®®. Exports of nuclear technology were
vigorously promoted by the multinational corporations that
dominate the industry and by government agencies such as the
| US Export/Import bank. The IAEA was influential in selling
nuclear power in the Third Vorlds®. Sixteen developing
countries bad nuclear power programmes by the mid 1970s.
Argentina, Brazil, India, South Korea and Taiwan are among
the countries that pushed hardest.

By 1973 worldwide nuclear power capacity had risen to
43, 000XV pravided by 115 reactors compared with S5¥V in 1955
and 5000M¥ in 1964%7. The USA had half of the total world
capacity and Britain one eighth. France and the Soviet
Union had the equivalent of only three 1000MV nuclear power
plants and Canada, Japan and Vest Germany only two each.
But nuclear construction programmes were in full swing in
balf a dozen countries and a dozen more programmes were
.scheduled to begin soon. In the peak growth yéars aof
1971-74, over 200 nuclear pawer plants wére ordered
warldwide, approximately doubling the number of planned
reactors.*® By the end of 1975, there were 149 nuclear
power plants in 19 countries producing electric power and
about 355 nuclear power plants with a total capacity of
(58> Katz J.E, & Yarwah, Onkar,, Nucloar Powar in Davelosing coypbrizg (Lexinglon,
YA, Lexington Book, 1382); Barber @ssociates, LDC Nuclear Powar Prospacis, eop, cit,;
Sardar,2iaddin,, ‘¥hy the Third Vorld Naads Nuclear Power' Moy Sriantigh 12 Fab 1981,
{66> IAEA Annual Repart, various years,

67 'Coming of Nuclear Age', Scientifig 2asrican  Novenber 1364, p.58; IAZA Annual
Report 1973,

(63>  1AZA, Annual Report, various years,
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220,000 MV were expected to be set up worldwide by 1980.6°
Six developing countries bad acquired nuclear plants and 23
more were.under construction or on the drawing board. Vorld
expart of nuclear plant technology, fuels and services
amounted to $36000 million. Two-thirds of this amount came
from the USA. The USA built 70% of the world's reactors,
exported nuclear fuel and reactors and captured two—thirds
of export market share.”® By then, however, Vest Germany,
France and Canada were challenging the US lead and Japan and
the Saviet Union were to enter. The Vest German-Brazilian
deal was an example of the European threat to US
domination.”' OQOut of 29 worldwide orders for pawer reactors
in 1978, the USA managed to obtain only two contracts.”2
The US share of the export market had fallen dramatically
from 100% in 1972 to 50% in 1977 and to 14% in 1978.
.Furthermore, the American and Soviet Union monopoly of
uranium enrichment business was eroded when many European
countries, in order to free themselves of dependence on US
sources and to avoid the harsh consequences of shortage of
supply in the future, began construction of enrichment
facilities like Eurodif, Urenco, using different techniques

developed in the seventies, the ‘centrifuge, - *nozzle-beck’

69> 1IAEA, Annual Report, 1975; Atlantic Council, Nugleas Fyelg Yorking Groua:
Nu;lgzz__nlx;x (Boulder, Co,: Uestvxev 1976), p. 7

70> 'Nutlear Trading-Go-Round' Iha Econonist, 6 Deceaber 1975, p.74; 'US tries to
clarify position on export materials', Iha Timeg, 21 April 1975,

(71> Lawrance, Villiam ¥,, 'Nuclear Futures for Sale: From Brazil to ¥ast Geraany',
In&.;na&;znal_ﬁg.gnlix Vol 1, No 2, Fall 1976, pp.147-186; 'Brazil Bitterly Resents
Carter Ada, Effort to Kill W@ar Deal’ ﬂﬁ!.!ﬂlk_lxl.s 30 Harch 19717,

72> 'Vorld Nuclear Industries', Einancial Tizes, 3 October 1978,
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and 'laser'.”*

Commercial Uranium Enrichment Suppliers (1977)

Qperational Planned
US (3 plants) 17 230 tons/year 10 500 tons/year
UssR 3 000 tons/year 10 500 tons/year
Britain 500 tons/year 10 500 tons/year
Urenco 60 tons/year 800 tons/year
Eurodif €0 tons/year 10 300 tons/year

Source; Financial Times, 4 April 1977,

By the end of 1978, there were 400 research and experimental
reactors of under 20KV in approximately 50 countries
compared with only four countrigs operating research
reactors in the early 1950s. In the commercial power
reactor sector, there were in the USA 64 power reactors in
operation, 72 under construction, 84 on order and 8 more on
the drawing board while in the international arena there
were 112 power plants in operation, 117 under construction,
60 ordered and 180 planned in 45 countries. 1In the 1950s
only six countries operated pawer reactors.?+

Though the *Atoms for Peace' programme inaugurated the
widespread diffusion of commercial nuclear power, for such
power to become a reality a decade of caostly technological
developgent would be required. As a result an intense
international competition emerged among the major industrial
(73> Lellouthe, Pierre,, ‘France in the Intarnational Nuclear Energy Controversy; A
New Policy under 8iscard d' Estaing' Qchis, 23,4, dinter 1979, pp.951-365; "Nuclear
Power in France' @ica No 267, Jan 1979, p.22,

(74> "Valske, 'Proliferation and Eiactric Power?, 0p, cit,, pp.95-97,
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powers, France, Britain, Canada and the USA to win the
valuable future maréet of nuclear export sales. This
competition can be understood in the light of the separate
paths of nuclear development chosen by the countries
involved. From the mid 1950s to the late 1960s, Britain
produced the world's largest installed nuclear generating
capacity, but technological probiems, combined with rising
costs and poor long-range planning, slowly eroded the
leading nuclear position held ﬁy Britain.”® The British,
unlike most other countries which based their programmes on
US and Canadian reactor designs, relied entirely on
indigenous design ta serve military and energy purposes. At.
first France pursued a similar programme and also was unable
to compete in the international reactor export market during
the 1950s and 1960s. As a result, in 1969, it abandoned,
'like Vest Germany, its natural uranium power reactor for one
fueled with enriched uranium.”® In contrast with the
British and the French, the Canadians were successful in
marketing their heavy water moderated natural uranium
fuelled reactor in the Third WVorld. However, it became
apparent that for same time the Third Vorld would lack the
technically trained manpower necessary to utilize nuclear
power for electrical purposes. As a result many developing
countries, in concert with the IAEA, embarked upon smaller
scale nuclear research projects in order to acquire the

skills needed for the implementation of full scale

(75> Burn, The Political Eneny of Nuclear Energy, op, cit,, 9,134,

(76) NMuclear Indysbry, 1969, .22,
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commercial nuclear power programmes. India's early
acquisition of a skilled nuclear elite was a critical factor
leading to its explosion of an atomic device in May 1974.77

The emergence of a world nuclear industry, the
spectacular US nuclear growth and expansion and dominance of
the export market demonstrate the sequence of the growth
stage of the product life cycle; the original inmnovator is
compelled by internal competition and market growth to turn
to export and investment in relatively advanced countries.
The US industry retained world market leadership and
oligopolistic advantage by virtue of being the innovator, by
development of economically attractive light water reactor
technology, contraol of enrichment technology and production
and availability of free supplies and finances. Eighty per
cent of all reactors built or under construction worldwide
_were American or based on American designs, the light water
reactor. During the period 1955 - 77, the US Export-Import
Bank financed 45 out of 57 nuclear plants exported, worth $5
billion. The USA sold 57 out of 74 nuclear reactors
exported worldwide during the same period, and controlled
83% of world enriched uranium production. By the end of
1975, however, the original American lead and advantage in
the international nuclear industry began ta be completely

eroded.

{17) Jaipal, R,, 'Tha Indian Nuclear Situation’,
4§, 1977, pp.44-45,
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The Demise of the American Nuclear Industry

The product cycle theory postulates that when the lead
of the innovating country (or countries) becomes eroded, the
product and process enter the final stage of the product
cycle - 'maturity’. At this stage where standardization is
fairly established in technological processes and products,
technological flow is now less important. Competition is
primarily on price and marketing grounds. Vest European
countries have entered the marketing aggressively by
offering package deals including enrichment and reprocessing
facilities.”® Moreover, the increasing competition between
suppliers on the international nuclear market will lead to a
greater spread of nuclear technology and materials
especially in the less developed Third Vorld countries. At
this stage more countries can entertain the option of
acquiring nuclear technology and skills.

By the end of 1978, the USA had won fewer export orders
than before with all the contracts lost going tao overseas
manufacturers of American-based technologies, the Vest
German and French-corporations.”® Vest Germany, France,
Canada and Sweden became major manufacturers of nuclear
power plants. Between 1971 - 77, of 19 export orders for
nuclear power plants announced by these countries, Vest
Germany won ten orders, France six, Canada two and Sweden
(78 See Baker, Stevens,, 'Why not a Nuclear Fuel Cartel', Aras Coniro] Today, vel
5, No 11, Noveaber 1975, pp.1-8,

(79> 'Vorld Nuclear Industries', Einancial Tines, 3 October 1978,
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one. The export thrust led by the French and Vest Germans
stemmed from their declared intentions to increase their
export market share of high technology equipment both for
political and economic reasons.®® Given the contingencieé
of the energy crises follaowing the Arab-Israeli war of 1973,
it was logical for them to concentrate on nuclear pawer.
The French Prime Ninister Jacques Chirac spoke in early 1975
as follows:

®*For the immediate future, I mean

for the coming ten years, nuclear

energy is one of the main answers

to our energy needs"®’
Nuclear power was then easier to develop in Europe than in
the USA, given a strong tradition of government control of
the utility industry and many links between government
_officials, banks and private corporations.®* Vith the rapid
growth of electricity demands and the relative scarcity of
indigenous energy sources in Vestern Europe, few challenged

the notion that nuclear power deserved a high priarity.==

(80> See 'Tha Future for Nuclear Power', Einancial tines, 25 August 1982; Irvin C,

Bupp ‘The French Nuclear Harvest: Abundant Energxes or Bitter Harvest?' Tachmalogy
Reyiaw, November/December 1990,

(81> Quotad in Bupp & Derian, Light ¥ater, op, tit,

(82> 'Nutlear Power in Germany', fiton, No 271, May 1979, p,24; Lellouche
‘France in the International Nuclear Coniroversy', op, tit,, pp.951-65; Valker &

Lonaroth, Nuclear Power Siruggles, op, cit,, pp,54-66; 'Vorld Nuclear Industrxas'
Emm‘.nLhmas,A Qct, 1978,

(83> Bupp & Decian, Light Vater, op, cit,; Perry et al,, Davelopmant and

Compegcialization of Light Water, op, cit,; Valker & Lonnroth, Nuclear Power
Struggles, op, cit., pp.30-31,
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The strong Vest German and French nuclear programmes have
meant offers to the relatively less develaped countries not
only of nuclear power plants but also of repraocessing
facilities and enrichment services backed by favourable
financial terms. Financial competition between supplier -
countries is quite.significant in winning orders. All
recent contracts for the construction of nuclear plants in
developing countries had involved official export credit
assistance from the supplier countries. .

In fact, France's position and role in the
international nuclear energy market had been consolidated
with President Giscard's arrival in office.®4 This period
which bad seen the first major success of the French nuclear
industry's exports efforts along with the launching of an
ambitious domestic nuclear energg programme, showed France's
impressive technological advances in key areas such as fast
breeder reactor technology and repracessing of spent nuclear
fuel. France has emerged as the country holding the
technological and economic edge, and this allowed it to have
a major input in the development of a world nuclear order.
It is the only country that can offer oan the world market

the totality of services in the nuclear fuel cycle,

<34 Llelloucha 'Franca in the Intesnalional Nuclear Contraversy', op, cit,,
pp.951-65,

{29> 1bid,
(86> Valker & Lonnroth, Nuclear Powsr Struggles, op, cit,, p.81; Bupp 'Ths Freath

Nuclear Harvest', op, cit,; ‘The Future for Nuclear Powar' Eirangial Tixag
25 August 1992,
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enrichment ‘Eurodif’, nuclear power plants 'Framatone',
reprocessing ‘Cogema-Lahague', and fast breeder reactor
‘Superphoenix’'. Coupled with this new industrial patential
the development of a foreign nuclear policy has given France
a decisive international influence for the foreseeable
future.

Vest Germany, on the other hand, was a latecomer to
nuclear power developmeant (1956) but one advantage of being
a latecomer is the opportunity to profit from work that has
already been done.®” It tock a major step towards
dominating South America‘’s nuclear energy market when
Argentina accepted a Vest German bid to build its third
nuclear reactor and help to supervise the construction of
three more.®® It also agreed to supply Brazil with uranium
enrichment and reprocessing units ;orth $5 billion for the
reactors that the Brazilians had bought from Vest Germany.

The Soviet Union, since the inauguration of the first
nuclear power reactor in 1954, showed no commitment to rapid
development of commercial power reactors because of
availability of cheap fossil fuel reserves and concentration
on weapons production. So the Soviet's first two large
nuclear power plants did not come into cperation until 1964.
However by the late 1960s and early 1970s the Russians had
entered a major commitment to the development of commercial

(87) See A, Garschenkron, Economic Ractyardnsss in Historjcal Pargnactivag

(Cambridga: Harvard University Press, 1963); P, Govrevitch, 'The Second lrage
Reversad: the International Sources of Domestic Politics', [ntarnatiopal

Qrganization, 32, 4, Autuan 1978, p, 885,

(88> 'Nuclear Power {n Germany', f%oa, No 271, May 1979; Intarmational .
Herald Tribype, 3 October 1979,
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nuclear power reactors. The Soviet installed generating
capacity increased from about 310XV in 1965 to 6200MV in
1975, generating 3% of total electrical capacity. The
Saviet Union also increased its nuclear export activities
dramatically after 1975 when it allowed the sale of nuclear
power plants and components outside the Eastern Block ;nd it
has emerged as a significant force in the world nuclear fuel
market, supplying 55% of BEC contracted enrichment services
in 1977.%® Soviet sales to Libya and China indicated that
they aimed at the less industrial segment of the world
reactor market.®> The Soviet VVER 440 XV reactor was the
only small light water power reactor in the market beside
the Canadian CAXNDU heavy water reactor, since the 700 - 1000
KV reactors range marketed by major suppliers are uneconomic
for electric power grids of all but the most advanced
‘countries."

The growth of the world nuclear industry continued to
rise and by the beginning of 1979 there were 224 nuclear
power plants in operation with a total capacity of 109000 MV

worldwide.®* There were seven developing countries

(89 Oufty, Gloria C,, 'Soviet Nuclear Exports' Iniercatismal Sscurity
3,1, Suamer 1978, p,104; Veretannikov, 'Peaceful Atoms in the Soviet Power Indusiry’',

opn tit:, P.B.

(90> Quffy, 'Soviet Nuclear Exports', op, cit,, p.93; Gallacher, Joseph,, 'Nuclear
Proliferation; The Magnox Revival' Acas Conirol, Dec, 1983,
pp,223-35,

(92> Rosen, M,, 'Nuclear Pover in Developing Countries; The Transfer of Regulatory
Capability', IAEA Sullstin, wvol 21, No 2-3, Juna 1979, pp.2-12;

Kryan, R, & Charpentier, J,8,, ‘Nuclear Power Davelopment: Present role and

aadium tern prospacts' [8S3 Pyllatin, vol 22, No 2, April 1830,

pp,11-22,
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operating seven nuclear pawer plants whose combined capacity
was 4000 MV. However the US nuclear industry suffered a
dramatic decline not only in export markets but also in home
market growth. This trend dated back to the slump in orders
in the late seventies as a result of the falling growtﬁ
rates in electricity consumption, long delays on
environmental grounds, the Three Mile Island accident, the
high cost of construction of new plants, and economic
recession.®® The nuclear power decline in the USA has been
building up since 1973 when the Niddle East oil embargo
sharply increased the cost of generating electricity, slowed
industrial growth and forced the Americans to abandon habits
of a 1lifetime in order to conserve fuel. Beforg 1973,
demand for electricity was growing annually at an average of
7.3%.®4 MNost nuclear power plants were built during this
'rapid market growth. But since 1973 electric power use
increased by only 2.5% per annum. In 1981, the demand far
electricity was virtually unchanged. The US home market had
reached the stage of saturation.

The four US nuclear giants were surviving on their
order backlog and a fraction of export sales. Vestinghouse
bas built 50 nuclear pawer plants in operation worldwide, 35
of 86 plants in the USA and 15 overseas and had a backlog of
(93> 'N, Plant Ordars show £0% Cancellations Rate' Eirancial Tinag

17 %2y1983; 'Is Nuclear Pawer finished in the US' US Naye 3od Yapla Bazaet
29 Mar 1982, pp,59-50,

(94> 1bid,

(95> 'Can Nuclear Cinderalia 6o to hr. Reagan's 2ali', The Zoomasich,
24 January 1981, pp.75-76,
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59 orders, 21 units in the USA and 38 abroad till the end of
1084.** [ts last domestic order was in 1977. It won only
two export orders in 1979 (to South EKorea). . General
Electric had 51 plants in operation worldwide, 25 of them in
the USA and the rest abroad. It had a backlag of 33 arders
and suffered 19 cancellations from early 1970.°% Between
1972 and 1982, cancellations affected 100 ocut of 251
units.®” According to the US Department of Energy about 45%
of the 246,000 XV of nuclear power capacity ordered since
1972 has been cancelled for reasons of projected decline in
demand for electricity, financial constraints on utilities
owned by shareholders, regulatory uncertainties and delays
at federal level, loss of nuclear power plant cost advantage
over coal and the denial of state approval for construction,
sometimes because of financial reasons.®® ¥o new commercial

reactors bave been ordered in the USA since 1978 and
prospects for the domestic market in the future are slim.®®
However, by the end of 1985, the USA was operating 93 pawer
reactors and cancelled 107 orders, and its share aof nuclear
electricity generating capacity was only 14% of total

electricity generating capacity. It is a spectacular

(36> Ibid,

97> 'US N-plant Qrdars show 40% Cancellation Rate', Eipangial Tizeg

17 ¥ay 1983; Atomic Industrial Forya 'Historical profxle of US Nuclzar Daveloppent',
Jan, 1963,

(98> 1Ibid,; US Departaent of Energy, aanarcial Muglear Poyap: Highori
Statistical Oublook (Washington 0.C,: Government Printing Offica, 1982),

(39> 'Egypt delays Date for N-power bidg after US Exis Bamk B8lov' Eipancial Tissg
25 August 1983,
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increase of nuclear electricity generating capacity share of
total electricity generating capacitj from 0.3% in 1964 ta
14% in 1985.

The US nuelear industry.may be struggling for survival
but the influence of the atom remains strong elsewhere in
the world. For a number of advanced countries nu;1ear power
1s a ticket to greater energy independence and national
security. For the developing countries, the sight of a
giant reactor going up can be a sign of industrial maturity
and a source of national prideree,

Nuclear power is already a major force in warld energy
today. It represents about 15% of world electricity
production. In some countries such as France, Belgium,
Taiwan and Sweden it ranges from 50% to 70%. France has the
most ambitious nuclear industry of any country. It has 43
operating nuclear plants and is building 21 more. It also
began the countdown for the operation of the first
compercial fast breeder reactor ‘Superphoenix®’, the very
symbol of France's technological edge in the nuclear
field.'®' Furthermore, it had made a breakthrough by the
end of 1984, despite strong pressure from the US govermment,
in winning contracts for the enrichment of uranium for US
power utilities.'©2 Gogema won orders from three US nuclear
power facilities and paved the Qay for 20 more. Framatone
100> Katz & Marvah, Nuclear Pover in Devaloping countries, op. cit,; Sardar, '¥hy
the Third Vorld Needs Nuclear Pover', op, cit,
<101> ‘A French Nuclear Backfire' Naysyssk, 3 Dacember 1984, .43,

€102) - 'France ¥Wing Uranjum Enrichaent Contracts from .8, Utilities', Einancial
Lizeg, 14 November 1984,



-124-

has secured orders for nuclear plants from South Karea and
South Africa and is bidding to win potential contracts with
China, Egypt, Belgium, Finland and Turkey. HNuclear
generated electricity has enabled france to have cheaper
electricity compared with other Eurcopean countries and to
expart electricity to six European countries.'°® yest
Germany has 20 reactors operating and 6 more under
construction.'©4 They provide 30% of total electricity
generating capacity. Britain has 38 power reactors in
operation and is building two more.'®® They provide 20% of
total electricity generating capacity. Japan has 33
operating reactors and 8 under construction providing 26% of
total electricity generating capacity.'°® The Soviet Unian
bas completed construction of 50 nuclear power plants and is
building 35 more, generating 11% o£ total electricity
generating capacity.'©” The world share of nuclear power in
.electricity production continues to rise to 15%. The total
number of nuclear power reactors prodﬁcing electricity rose
to 374 reactors in more than 26 countries with a combined

capacity of 248,577 MV. An additional 151 power reactors

103> ‘A French Nuclear Backfire', Naygyast, 3 QOucembar 1924, p 43,

<104> 'Pulling the Nuclear Plug', Iiza, 13 Fabruary 1984, po,8-19; 'World Atcaic
Powar', Liza, 12 May 1986, p.11,

105> Ibid; fiaa, No354, April 1986, p,19; HNSO, Eritain "% An Official Handbook
(Landon; HMSO, 1988) p,279,

€106 'Pulling the Nuclear Plug', Iiza, 13 February 1984; 'Japan's Nuclear Powar
Progranae’, Aiax, Ne 335, Sep. 1934, pp.10-13,

107> Veretennikqv, 'Peaceful Atoas in tha Saviet Power lndusiry', 09, tit,
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with a planned capacity of 134,589 KV were under
construction.oe

By the end of 1985, eight developing countries,
Argentina, Brazil, India, South Korea, Pakistan, South
Africa, Taiwan and Yugoslavia had nuclear power plants in
operation, a total of 23, with a combined capacity of about
12,928 X¥V'°®, less than 3% of the developing countries*
total electricity production. In addition, 15 plants of a
tatal capacity of 9,563 NV were under construction in these
eight countries and in Cuba, Mexico, the Philippines and
China. In at least three other countries, Egypt, Libya and
Turkey, plans are in the final stage for thé construction of
more power reactors. A further 22 developing countries were
at an early stage of carrying out studies with the possible
use of nuclear energy.IAEA nonitors; by the middle of 1984,
.operations of 881 nuclear power plants, research reactors
and peaceful atomic installations in 51 countries that have
some or all of their nuclear facilities under international
safeguards.''® The USA provided 75 rese;rch reactors,
several of them in the developing world, operating on

enriched uranium which are in service in 35 cauntries

(108> flom, April 1986, p,19; 'Vorld Atoaic Power', Iima, 12 May 1936, p.11; '¥orld
Nuclear Industry takes a Breathar' Einangial Tiwas 6 Mar, 1933,

109> Laure, H.,J, & Skjoadelrand, R,, 'Nuclear Powar in Daveloping Countries’,

228 8yllatin, vol 26, No Y, March 1984, pp,3-8; 'World Nuclaar Industry takes a
Braathar' Eipancial Tivag, 6 Mar, 1985,

(110> Radio Frae Europe Broadcast 30 July 1984,
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worldwide.''' The Soviet Union, France, Britain, Vest
Germany and Italy built several atomic installations in many
Third Vorld cougyries. The IAEA predicts that there is a
market potential for 100 power reactors in 25 developing
countries for 200 - 500 MV reactor range compared to the

present range of 600 — 1000 XV available in world markets.

International Product Cycle

Tade.

New Product (;muﬂi‘xlﬂqﬁ~e Ekut&u‘lqymé
Product Prodand

Q11 'Atomic Angst', ¥all Skrast Joyrgal, 2 July 1981; 'French \uclear Sala Angers
[srael’, Ihg_ﬁuanﬂlgn 18 July 1980 Ua Congress £

23rina togig Enars 94 Congrass, 2
Session (Uashlngton D.C.. Governuent Pr1nt1ng Dffice, 1975) vol ! p.463,
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fhe decline of the American nuclear industry's

dominance and the dramatic emergence of the European and
Japanese nuclear industries as major nuclear leaders
worldwide and the French inroads on the American nuclear
market provide compelling evidence that the 1nternat;ona1
nuclear industry has already entered the maturity stage of
the product cycle.
The US Deputy Energy Secretary described the US nuclear
pasition as follows:

*The United States no longer

possesses the dominant influence in

the international nuclear trade and

in nuclear technology that it once

enjoyed."''2
At this stage growth is slowing and more attention is paid
to improving efficiency and standardization.''® France'’s
single-minded pursuit of nuclear power and the unprecedented
' degree of nuclear standardization by concentrating on two
designs, one of 900 MV and the second of 1300 XV, has
enabled it to spepd $6 billion on the most ambitious nuclear
programme in the world today. Standardization bas made it
possible to bhave politically acceptable safety standards

without changing design very often. Costs have also been

(112> US Eabassy in London, Official Text, 9 August 1982,

(113> Sea Vells, The Product Life Cycle and International Trade', op, cit,,; Parry,

T.6,, 'The Product Lifa Cycle and International Product; UK Pharmaceuticals', laurral
of Industrial Economics, 24, 1975/76, pp,21-8; Thomas, M.J,, 'The Automobile Indusiry
in the Product Life Cycle' lournpal of Marksbing, July 1979,
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kept in check by consclidation of responsibility for
. building all nuclear power plants under one agency,
Electricité de France. BKNuclear power costs only 2.5 cents
per kV hour to produce in France compared to 3.9 cents for
coal and 8.4 cents for oil.''+4 The director of IAEA
explained the state of the global nuclear industry aé
follows:
®*The nuclear industry after a
period of very rapid growth has
entered a period of slawer
expansion. Several countries have
already begun to use this
‘breather® in order to devote more
attention to simplifying regulatory
procedures and standardiiing
nuclear plants. They are tgking a
serious look at the possibility of
broadening the nuclear energy
market through the inclusion of
district heating and process
heating schemes. Also, they are
examining ways of further improving
the efficiency and performance of
power reactors. Infarmation
collected by the agency through the

power reactor information system

(114> Corle, Ramy,, 'How France want Nuclear' Nay Scisodich 13 January 1583
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Bupp, ‘The French Nuclear Harvest', co, cil,; Sraiford, Peler A,, 'Raagan and Nuclaar

Powar' l2g Angalss Tiaas 6 June 1982,
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(PRIS) shows a trend towards

steadily 1mproved plant reliability

which is an important factor in tie

economics of nuclear power®?i's
The IABA annual report for 1984 pointed out that ‘experience
of the operation of nuclear power plants worldwide in 1984
again confirmed that nuclear technology is mature'.''€
Total operation experience had reached 3470 reactor years by
the end of 1984 and 31,800 XV capacity from 34 plants was
added to worldwide capacity, an increase of 17%; this was
the largest annual increase since the large scale
introduction of nuclear power in the early 1970s. But on
the construction side there were only 14 plants with a
capacity of 11,300 XV, the lowest number since 1968. The

trend continued during 1985. Outside the industrial

countries no new nuclear power plant was connected to the
grid and construction started on only one new plant. The
report concluded:

“Renewed interest in small and

medium power stations, haowever,

could lead to an expansion of the

nuclear market, especially in

developing countries.®''?

(115> 1AEA Press Raiease, 24 Sapiamber 1984,
(116) 1AZA Prass Raleas2, 2 August 1985,

(1 Ihid,
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In this period according to the product cycle theory,
greater attention by the European nuclear powers will be
directed to less developed countries, since Europe is
approaching nuclear market saturation and less de?eloped
markets are approaching nuclear market size for.intruducing
nuclear pawer reactors and growth.

The spread of nuclear technology and skills in the
maturity stage favours the countries with a camparative
advantage in terms of new products and processes, marketing
skills and lower costs. The barriers to entry created by
the previous American dominance in the technological and
marketing skills of the industry have been continuously
eraoded since the mid 1970s. The nuclear technological and
marketing skills which constituted the American lead and
comparative advantage are transferable skills and the
Europeans excelled through learning by doing ''® and by
making innovations to meet the needs of their internal
demand and Third Vorld markets. The European nuclear
industry is based on American desigan, technology and
companies, with the exception of Britain. The American
nuclear multinationals, Vestinghouse, Genmeral Electric,
Combustion Engineering and Babcock & Vilcox, built and
licensed production of nuclear power plants in France, Vest
{118> De Leon, Devalopment and Diffusion of Nuclear Pawer R2actor, op, cit,;

Perry at al,, Davelopment and Commarcialization of Light Vater Reactor, op, cit,;
Valker & Lonnroth, Nuclear Powver Struggles, op, cit,, pp.29-33; Pringle, Patar &
Spigalman, James,, Tha Nuclear Barans (New York: Holt, Reinhart & Winston, 1581)
pp. 277, 347-356; Carle 'How Franca want Nuclear' op, cit.; Bupp, 'The Frenmch Nuclear

Harvest', op, cit,; Raz, B, et al, 'Tachnological Transfer: Daveloping Countries®,

Technological Foracasting and Sacial Changa Vel 24, No 1, Sep 1983, pp. 34-35,
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Germany, Sweden, Spain, Belgium, Switzerland and Japan. One
of the main shareholders of the Freach Framatone nuclear
glant is Vestinghouse. By the mid 1970s, however, the same
companies, fed on American technology and money, began to
cbmpete with the American giants on their own ground and
managed to get ahead of them in winning new orders at home
and in the overseas markets, especially in developing
countries. The comparative advantage in the international
nuclear markets is moving in favour of the European and
Japanese industries and later on, probably, of Third Vorld
industry, when the European advantage might become eroded.
A recent study by the US Congress Office of Technology
Assesspent on the transfer of technology to six countries,
Algeria, Egypt, Iran, Iraq, Kuwait and Saudi Arabia found
that it is increasingly likely that countries such as India,
Argentina and Brazil which have not endorsed the
international non-proliferation rules would supply these
countries with nuclear weapons cowponents in the next tean
years.''® The transferability aof nuclear technological
skills to the Third Vorld countries is possible and could be
very fast and enormaus at the maturity staée because of the
increasing competition and supplies from Eurcpean and
possibly Japanese industries in the late 1980s when the
electricity consumption demand of most developing countries

reaches the required grid size.

{119 Radio rree Surape Broadeast, 9 Septambar 1984; 'Suparpduar Go at: Yaani~g
Yuclear Club Sxplosive', LS Mayg apd Yaptd 928904 3 Dac, 1984, p 30,
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The spread of nuclear power and research reactors with
the associated technologies and materiais to Third Vorld
countries in this period means the accumulation of nuclear
technological skills through learning by doing.'2° The
Third International Conference on Nuclear Technology
Transfer held in Madrid in October 1985 caoncluded that
despite the difficulties, ;ery considerable success has been
achieved in transferring nuclear power technology both to
industrialized countries and some developing countries, and
that the key to success was the determination of the
countries to acquire nuclear technology, rather than
benevolence in the part of the supplier countries, 23
Countries such as Spain, South Korea and Taiwan, for
exanmple, increased indigenous participation in the
construction of nuclear power reactors from nill to nearly
90%. Commercial nuclear power programmes or research
reactors and installations acquired by non—nuclear weapons
states mean the starting step in a long process of the
nuclearization of the country in question. Training nuclear
scientists and engineers is as meaningful as a transfer of
nuélear technology by way of the shipment of a nuclear power
or a research reactor. The spread of nuclear information

also opens up possibilities for grey marketeering on a

(120> Mayer-Wodsa, Barhard,, "Nuclear Coozeration in ihe Thipd Vorld', fuzsaanidiv
Jan, 1978, pa.6S-T4,

(121 'Nuclear Technolegy Transfae', Algn, No 382, Fabryary 1335, PR 3123,
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global scale.'2*= There bave already been commercial sales
of reactors and reprocessing and equiﬁment to countries that
are likely candidates for the nuclear clubs.'2® (On the
other hand, the possibility now exists for unofficial and
unsanctioned transfer of such information from
technologically developed countries to less developed
countries.'?4 There could be many motives for such
activities, economic and political. There are a number of
examples of such activities demonstrated by Pakistan, Libya,
Sauth Africa, Israel, Iraq, Brazil and Argentina in an
attempt to acquire sensitive technology from the
international markets through dummy companies, middlemen and
secret agreements.
The mounting pressures of 1ncreasea competition for

nuclear export markets combined with increasing

technological sophistication have led industrial countries-
into an international economic trap that has been sét in
motion by their willingness to trade off sales of nuclear
reactors and associated technologies in the short term

without facing the consequences of the worldwide spread of

122> Qunn, Controlling the Boamb, pp,37-41,

(123> Sarnady, C.F,, Ih2 Ny clag: frwg Raca Paace Studies Papars Mo 4, Scuool of
Peac2 Studies, Bradford University, 19310, p.16; 'Zlavan States could Sacane Atsaic

Powers' Atlantis Naws 7 May 1980,

(124> Jorian & Spactor 'Covert Nuclear Trade and Intarnational Nom Pralifaration
Systea' op, cit,; pp.29-65; Davendort, Elaine,, Eddy, Paul, & Gillman, Peter,, Ita
Slinaal Affair (Philadeiphia, P