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ABSTRACT 

Some potential nuclear powers are very much inter¬ 

ested in going nuclear mainly because of their apprehensions 

of security. Alternatives for their security, such as 

security guarantee and/or conventional arms sales by the 

superpowers, are lacking credibility. Although nuclear 

weapons cannot guarantee everything, they can give the coun¬ 

tries a better chance of securing their very existence and 

of decreasing their dependency on other countries. Almost 

all nuclear weapons-related technologies are within their 

reach. The by-products of nuclearization are endurable or 

even attractive to the countries. They not only can afford 

the cost for the nuclear weapons system but also can manage 

it strategically effectively. The potential nuclear powers 

in general and some of them which are living in the fear of 

aggresive enemies' military superiority in particular keep 

nuclear options open to meet some contingencies although 

they are trying to conceal their progress for nucleariza¬ 

tion. More proliferation is a matter of time. 

in 
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CHAPTER I 

INTRODUCTION 

Although a bipolar system has been effective in 

keeping world order since the end of World War II, it has 

meant that the weak client countries have had to rely on 

their patrons for their security at the cost of their inde¬ 

pendence. From time to time the global strategies of the 

two superpowers have actually hurt their clients' security 

in local areas. So how a small.country can preserve its 

security and enjoy independence has become an urgent task, 

particularly for the U.S. client states since the fall of 

South Vietman. Some small or medium size countries see 

nuclear weapons as a plausible and effective solution. On 

the other hand, almost all who are against nuclear prolifer¬ 

ation see that security guarantees by the superpowers as a 

possible solution although they know that it may not be the 

ultimate solution particularly for some of the so-called 

"potential nuclear weapons states" which live in fear of 

their adversaries' conventional or nuclear strength.1 The 

Maddox named fourteen countries, Argentina, Brazil, 
Chile, Egypt, India, Indonesia, Iran, Israel, Japan, Paki¬ 
stan, South Africa, South Korea, Spain and Taiwan, as 
"nuclear threshold powers"; Dunn pointed out twenty-five 
countries (Argentina, Brazil, Chile, Mexico, Libya, Egypt, 
Israel, Syria, Iraq, Saudi Arabia, Iran, Nigeria, South 
Africa, Pakistan, India, Taiwan, South Korea, Japan, Austra- 

1 
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superpower's guarantee would be effective only until their 

situations are not so precarious, because the superpower 

would withdraw its guarantee when it realizes the cost is 

too expensive. South Vietnam and Cambodia are good examples 

where the superpower's security guarantee or commitment 

could neither be effective forever nor prevent them from 

seeing the fall of their political systems. The termination 

of the U.S. guarantee of Taiwanese security, for the sake of 

normalization of its relationship with China, is another 

example. 

Nuclear proliferation of a small or medium size coun¬ 

try is usually discussed on three grounds: economic and 

technological capability to develop and manage nuclear weap¬ 

ons, the effectiveness of the weapons for their national 

interest, and their impact on world order. It is generally 

accepted that some third world countries and many industri¬ 

alized countries have the capability to develop and manage 

nuclear weapons. The opponents of nuclear proliferation are 

mainly interested in emphasizing their demerits and disin- 

lia, Spain, Italy, Sweden, West Germany, Switzerland and 
Yugoslavia) as "nuclear potentials" in his map of Estimating 
the Risk of Nuclear Proliferation; and Bloomfield classified 
seventeen countries, such as Sweden, Canada, Switzerland, 
Australia, Netherland, Italy, Poland, Argentina, Brazil, 
Japan, West Germany, Pakistan, Taiwan, South Africa, South 
Korea, Israel and Egypt as "nuclear-weapons-capable coun¬ 
tries." See Hohn Maddox, Prospects for Nuclear Prolifera¬ 
tion. Adelphi Papers, 113 (London: IISS, 1975), p.35, Lewis 
A. Dunn, Controlling the Bomb: Nuclear Proliferation in the 
1980s (New Haven: Yale University Press, 1982), pp.98-99, 
and Lincoln P. Bloomfield, "Nuclear Spread and World Order." 
Foreign Affairs. 53 (July, 1975), p.743. 
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centives in terms of cost-effectiveness. Although there are 

many arguments against the effectiveness of nuclear prolif¬ 

eration for a small or medium size country, and much con¬ 

cern about its impact on world order, a number of people 

view it as an acceptable strategy.* 

Almost all people concerned with this problem see 

proliferation to be inevitable, but they share three basi¬ 

cally different views of its characteristics.* The first is 

"the proliferation-is-not-so-bad school." It sees the 

nuclear spread as neither irrational, immoral nor destabi¬ 

lizing. The second school stresses the need to shift the 

emphasis from how to retard the process on to how to manage 

and cope with it. The third school sees the issue of 

nuclear potentials not as why to get a bomb but simply why 

not — which makes universal nuclearization only a matter of 

time, and they are helplessly pessimistic on the issue of 

proliferation. 

My main interest is not to predict whether or not 

nuclear proliferation could contribute to preserving world 

peace, but rather to show the advantages and incentives to 

the small countries, particularly the so-called nuclear 

*People such as Pierre Gallois, K. Subrahmanyan, Steven 
J. Rosen, Paul Jabber, R. Robert Sandobal and Kenneth N. 
Waltz are in the positive position for the nuclear capabil¬ 
ity of a small or medium size country. 

*Richard K. Betts, "Paranoids, Pygmies, Pariahs, and Non- 
proliferations." Foreign Policy. 26 (Spring 1977), 
pp.168-169 
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threshold powers, of acquiring nuclear weapons, and to 

demonstrate the very high possibility of nuclear weapons 

proliferation amongst them. Hence my topic is neither the 

problem of "vertical proliferation" nor of worldwide univer¬ 

sal proliferation, but rather the "horizontal proliferation" 

of some nuclear threshold countries within the foreseeable 

future. 

First, I will describe the way that the nuclear power 

generation and related technology and facilities aid in 

acquiring a nuclear capability. Given Lovins, Lovins and 

Ross' (1980) point that nuclear power reactors themselves 

are only one of the eight ways to make material for nuclear 

bombs, it is not necessary to analyze every method by which 

nuclear bombs can be made.4 Logically speaking, if we verify 

the high possibility of this one way among many, it should 

be naturally clear that the cumulative possibilities of sev¬ 

eral or all ways is at least as high as that of a single 

way. The nuclear candidates' motivations and capabilities 

to get the bombs and manage them will be the second discus¬ 

sion theme. Finally I will discuss the strategic signifi¬ 

cance of nuclear weapons for the candidates' security. 

*Amory B. Lovins, L. Hunter Lovins, and Leonard Ross, 
"Nuclear Power and Nuclear Bombs." Foreign Affairs. 58 
(Summer 1980), p.1147 



CHAPTER II 

GOING NUCLEAR 

I. Incentives for Nuclear Power 

Many writers assume the dangers of nuclear power and 

nuclear proliferation a priori, and then try to show the 

many demerits not only of nuclear power but also nuclear 

weapons in general, and in particular its bad cost-effec¬ 

tiveness. It would be so easy a job to show the demerits of 

nuclear power if the assumption of its dangers is accepted. 

By the same token, it would also be easy to demonstrate the 

incentives and advantages of nuclear power after assuming 

the merits and necessity of nuclear power or even nuclear 

weapons' proliferation. Regardless of its dangers or mer¬ 

its, nuclear power will be considered as one of the alterna¬ 

tive fuels as long as the energy problem remains without an 

ultimate solution» 

In spite of a number of drawbacks, the most contro¬ 

versial of which are the possibility of acquiring nuclear 

weapons, and the waste disposal problem, there are many 

advantages to nuclear power. There are five general advan¬ 

tages of nuclear power. First, nuclear fission power is one 

of the alternative energy sources that is already well 

developed, and the preliminary step for fusion energy. 

Because of the problems of price and supply of fossil 

fuels, it is a reasonable alternative. 

5 
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Secondly, nuclear power is cost-effective. Since the 

1972-1973 Embargo, the cost of nuclear electricity per kilo¬ 

watt-hour after construciton of a plant has been far less 

than that of any other power source. According to the 

OECD's estimate, the relative prices of energy by sources 

are as shown in Table 1. In the United Kingdom, according 

to her Secretary of State for Energy, the cost of the most 

recently commissioned nuclear station is 0.1165 pence per 

KWh compared to 0.3746 pence per KWh of its coal counter¬ 

part. 1 

Barring the manipulation of nuclear material prices 

by advanced nuclear states, particularly the United States, 

the cost of nuclear power can be expected to decrease even 

further. When considering the international market for 

nuclear materials supply, present high prices of nuclear 

materials and the relative decline of the nuclear industry 

(we can see plant cancellations and postponements not only 

in nuclear but also in coal fueled generating facilities in 

the United State as shown in Table 2) could be easily 

explained by the U.S. manipulation in pursuit of its non¬ 

proliferation policy. However, the overall cost of nuclear 

power generated electricity actually is less than that of 

coal in most areas of the United States.* 

lnCoal and Nuclear Power Stations." Atom. 321 (July 
1983), p.161 

*John Morowsk, "The Future of Nuclear Power." Atom. 326 
(Dec. 1983), p.275 
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The average annual increase rate of oil prices from 

1967 to 1972 was 6.5 percent and that from the oil embargo 

(1973) to 1981 was 26.7 percent (see Table 3). Compared to 

that of oil, the average annual increase rate of uranium 

(U}0«) prices, in.the spot market from 1973 to 1981 (19.0 

percent) was lower. The jump in the price of oil made fuel 

customers seek alternative energy sources and it accelerated 

the uranium prices dramatically (83.3 percent between 1973 

and 1974). But uranium prices have declined with an average 

annual rate of 17.6 percent since 1978. Even after the oil 

embargo, the annual increase rate of uranium prices of the 

long term contract prices up to 1977 was about 35.7 percent 

compared to 87.8 percent on the spot market. According to 

Ahmed’s simulation, even the long term average of the annual 

increase rate of uranium price from 1980 to 2000 could be as 

low as 4.4 percent,3 the price of uranium would be stable 

barring any particular manipulation. In addition, faster 

breeder reactors could reduce the cost dramatically as well. 

Thirdly, there are almost no particularly serious air 

and water pollution problems in nuclear power when compared 

to fossil fuels such as coal and oil, although there is 

some possibility of radio-active problem. (This will be 

dealt with in chapter III.) 

3S. Basheer Ahmed, Nuclear Fuel and Energy Policy (Lex¬ 
ington, Massachusetts: Lexington Books, 1979), p.137 
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Fourthly, the use of nuclear energy will ultimately 

prevent energy consumers from wasting massive amount of 

money invested. The remuneration for the investment in the 

nuclear industry up to now is too small. If we abandon this 

massively invested industry, and try to develop other alter¬ 

natives, the energy industry would again have to invest mas¬ 

sively in that new field. The elevated cost of a new alter¬ 

native energy form, due to the investment duplication 

described, would have to be paid by consumers. 

Fifthly, the investment in nuclear power will bring 

about the development of related industries, technologies 

and sciences, such as the development of fusion energy which 

might solve the energy problem ultimately; or make possible 

the intensive use of the materials involved (for example, 

fission materials can be subtracted from phosphate ore for 

fertilizer). The weapons program in the U.S. has made major 

contibutions in the fields of biology and medicine, the 

practical applications of mathematics and computer tech¬ 

niques, astronomy, environmental sciences and in many more 

areas.4 Furthermore, organic substances are needed in large 

and increasing quantities in the rapidly expanding chemical 

industry and it is, therefore, important that accessible 

sources of these substances should be reserved for this 

‘Stockholm International Peace Research Institute, 
Nuclear Proliferation Problems (Cambridge: MIT Press, 1974), 
p.116 
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industry and not burnt as fuel.5 

There are also five further advantages for particular 

countries, but do not apply universally. First, the 

nuclear power option has a dual purpose: the generation of 

electricity and for national security through the develop¬ 

ment of nuclear weapons. The logic of security for the 

smaller countries is quite different from that of the super¬ 

powers. To the latter, a local war might not be advisable 

because of the possibility of its escalation to an all-out 

nuclear exchange between the superpowers. However, this is 

not always true because they can sell their weapons and test 

them in this kind of war or they can achieve benefits at 

little direct cost. To the smaller country, a local war 

(which would be tangibly destructive) itself is to be 

avoided. They are more interested in preventing a local war 

than in the relationship between the superpowers. 

Secondly, the countries can make use of nuclear 

plants as a means for political and diplomatic leverage. 

For example, it is said that South Korea's threat to cancel 

the contract for a nuclear power plant from Framatome is one 

of the most crucial factors preventing the French socialist 

government from recognizing the North Korean government. 

*C.F. Barnaby ed., Preventing the Spread of Nuclear Weap¬ 
ons (London: Souvenir Press, 1969), p.238 

‘Lovins, op.cit., p.1157 
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Thirdly, because of the decline of nuclear markets,‘ 

countries such as France and Canada sell power plants with 

accompanying loans. Almost all potential nuclear states are 

poor in energy resources and oil in particular (Table 4),7 

and their high amount of foreign debt (shown in Table 5) 

makes it difficult to obtain loans for energy from developed 

countries or the international finance organizations.* So 

these fossil-energy-poor and foreign-debt-languishing 

nuclear threshold countries are very much interested in 

nuclear power. 

The fourth reason is the pluralization of energy 

resources. As I mentioned before, many potential nuclear 

states are in need of energy sources and very sensitive to 

the change in prices; these facts lead them to try to plu- 

ralize their energy sources. Clearly, another oil embargo 

would affect their industries seriously. But they want to 

avoid depending entirely on nuclear power for their energy, 

because of the strong possibility of an uranium embargo and 

of the manipulation of its price by superpowers. 

Fifthly, a number of nuclear state candidates, such 

as India, South Africa and Brazil, have a sufficient domes¬ 

tic supply of uranium as shown in Table 6.* Thus, by using 

’World Petroleum Report: An Annual Review of Interna¬ 
tional Oil Operations" 22 (19767, pp.54-55 

*IBRD, Work Bank: 1979 Annual Report. pp.135-136 

’Ahmed, op.cit., p.45 
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nuclear power, they can save their foreign exchange and be 

self-supporting in energy resources. 

These general and particular advantages of nuclear 

power give a number of countries including those that are 

interested in nuclear weapons a reason to accept nuclear 

energy, in spite of any kind of demerit. Further, even if 

the potential nuclear states were not interested in purchas¬ 

ing any more nuclear power plants from now on, each of them 

has at least one or more nuclear reactors for power genera¬ 

tion or for research (see Table 7, 8, 9). Therefore they 

could make use of existing facilities in developing nuclear 

weapons. Although some countries whose nuclear reactors are 

under the control of another country or an international 

organization (such as the IAEA) would meet some problems or 

difficulty in making use of nuclear facilities for their 

nuclear weapons, it is not completely impossible to overcome 

those problems. They could find some loopholes to develop 

nuclear weapons legally (This will be discussed in Chapter 

III). And lastly, as already stated, there are other meth¬ 

ods by which they could obtain nuclear weapons. 

II. Problems of Nuclear Power 

In isolation from any other alternative energy 

sources, a nuclear power reactor has many problems, such as 

radio-activity and water pollution (caused by reactor cool- 
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ing). But every alternative energy source has its own prob¬ 

lems. Therefore, in evaluating the impact of nuclear power, 

we have to compare it with that of another source. 

The use of nuclear power for electricity inevitably 

results in risks to human health, as any other energy 

sources do. But to be meaningful in connection with public 

policy decisions, these risks cannot be considered in isola¬ 

tion. They must be compared with the risks associated with 

other energy sources such as coal or oil. I would now like 

to take the approach of the Institute for Energy Analysis 

(IEA) and analyze the environmental implications of a 

nuclear power: i.e., compare the environmental implications 

of proceeding towards expanded use of nuclear power on the 

one hand, to that of shifting to coal for the generation of 

electricity on the other.10 Although the IEA's study is 

about the American case, it is generally applicable to other 

countries. 

II.A. Possible Climate Change 

The ultimate constraint on the burning of fossil fuel 

may be the climatic impact from atmospheric CO* build up. 

Carbon dioxide in the atmosphere affects the thermal radia¬ 

tive balance of the planet, and through this balance, the 

global climate. It is known that a doubling of the atmos- 

1“The Institute for Energy Analysis, Economic and Envi¬ 
ronmental Impacts of a U.S. Nuclear Moratorium. 1985-2010. 
2nd ed. (Cambridge: The M.I.T. Press, 1979), pp.55-75 
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pheric CO* would result in a global average surface 

temperature increase of 1.5-2.4°C, with greater increases in 

the high latitudes. During the past hundred years, the 

annual global production of C0a by burning fossil fuels has 

grown nearly fifty-fold. Since 1958, observers at the Mauna 

Loa Observatory in Hawaii have monitored atmospheric COa 

content, and the 1975 measurements show an average C0a con¬ 

centration of 330 parts per million (ppm) (in the latter 

part of the nineteenth century it was 290-295 ppm). The 

measurement shows annual increases for each year, averaging 

about 0.7 ppm during the late 1950s and early 1960s and up 

to 1.0 ppm or more in recent years. To determine the impact* 

of nuclear power generation on the world atmosphere, I will 

assess the contribution of nuclear power generation to C02 

production in the United States (see Table 10). 

Scholars have estimated that the international use of 

energy, excluding the United States, will reach 589 q (1 q 

is equivalent to the energy from 38 billion ton of coal 

fired) by the year 2000 and 1595 q by the year 2025. U.S. 

energy use is estimated to be approximately 15 percent of 

the total world energy use in the year 2000 and 7 percent in 

the year 2025 (IEA lower scenario of 101 q in 2000), or 18 

percent in the year 2000 and 10 percent in the year 2025 

(IEA higher scenario of 126 q in 2000). Table 10 presents 

the estimate of COa production that will occur with these 

scenarios. Although a U.S. nuclear moratorium will not 
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affect the global C02 production seriously, it will affect 

the COa production in the States. And the fraction of 

global energy produced from nuclear (or other nonfossil) 

sources increases global C02 production very seriously. "In 

comparing estimates of heat released to the atmosphere from 

energy usage to the temperature rise from increased levels 

of COj, consider a tenfold increase in energy release. This 

will still place the heat generated by man at only one 

thousandth of the solar insolation reaching the earth's sur¬ 

face. If all else remains constant, this would change the 

black-body temperature of the earth by about 0.06-C compared 

with estimates of 2®C for a doubling of C02."“ Thus, we 

have to consider the CO* effect from burning fossil fuel, 

compared to the radiation effect from nuclear reactors. 

II.B. Long Term Health Effects 

The generation of large quantities of electric power 

by almost any means produces some problems as by-products. 

I will deal with both the effects of radiation from nuclear 

reactors and air pollution from coal-fired power plants, 

although the amount of fatalities caused by the two 

approaches can not be directly compared. 

Radiation exposure can originate from sources outside 

the body or from material taken into the body. External 

exposure results from radiation emitted by radioactive 

“ibid., p.60 
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sources at some distance, and the internal type results from 

the inhalation of radioactive gases or fine particulates and 

from ingestion in food and water. 

Table 11 presents the sources of radiation with esti¬ 

mates of annual whole-body dose rates in the U.S. in 1970. 

Although the fraction of nuclear power increased sharply 

from 0.003 dose in 1970 to 0.023 in 1975, it is still negli¬ 

gible. The increase ratio of radiation caused by nuclear 

power from 1970 to 1975 (669 percent) is almost the same as 

that of the net electrical power generated by nuclear power 

plants in the same period (640 percent). 

According to IAEA statistics, U.S. net electrical 

power by nuclear plants would reach 166521 megawatt (Mw) in 

1993. Therefore we can estimate that the dose of radiation 

caused by nuclear reactors would reach 0.106 millirems. It 

will still be negligible compared to any other sources. 

Although the estimated annual whole-body dose of radioactiv¬ 

ity from another source (Table 12) is higher than that of 

Table 11, it would still be negligible. (Whole-body doses 

of 500 rem or more are generally fatal within weeks.)1* 

For the air pollution problem, obviously the minimum 

coal-burning scenario will give the minimum SOa and NO* pol¬ 

lution. Table 13 gives the projections of the emissions of 

the five criteria air pollutants (SOa, NO*, particulates, 

laThe Nuclear Energy Policy Study Group, Nuclear Power 
Issues and Choices (Cambridge, Mass.: Ballinger Publishing 
Company, 1977), p.163 
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hydrocarbons and CO) for the nuclear cases and moratorium- 

coal cases as calculated by the Brookhaven National Labora¬ 

tory (BNL) mode1.1 * 

In comparing the nuclear scenarios to the nonnuclear 

scenarios, it is noted that all five of the "criteria" air 

pollutants show a very modest increase when the emphasis is 

shifted toward coal. This effect is greatest in the cases 

of SOa and NO* emissions. The difference between the high 

and low energy demand scenarios is comparable in magnitude 

for the SO2 and NO* emissions, to that achieved in going 

from the moratorium to the nuclear case. This result is 

based on the use of pollution control equipment, as assumed 

in the BNL model, that goes beyond what is required by the 

EPA New Source Standard for SÛ2.14 Should present practices 

be maintained through this period, then S02 emissions with a 

moratorium established would be about twice the emissions 

without the moratorium. 

The BNL model in effect assumes that by 2000 all coal 

plants will be equipped with devices that remove 90 percent 

of the SO2 from coal of about 2.6 percent sulfur content? 

particulate control in power plants will also be improved. 

But this effect is overshadowed by industrial emissions 

which are unaffected by the moratorium. Hydrocarbon and 

cabon monoxide emissions are related mainly to automobiles, 

13The Institute for Energy Analysis, op.cit., p.70 

14loc.cit. 
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and though they will be much lower than now, they are little 

affected by a moratorium. 

II.C. Major Accidents and Safety 

As the world increases its dependence on coal the 

decreased probability of a reactor accident with a nuclear 

moratorium would be replaced by an increased probability of 

a major mining tragedy. To supply the electricity in the 

high energy demand scenario of the nuclear supply-, an esti¬ 

mated 880 reactors will be required in 2010, with an accumu¬ 

lated 13000 reactor-years by that time. For lower demand 

and a nuclear moratorium, only 147 reactors will be required 

with an accumulated 4450 reactor-years by the same time. 

Table 14 summarizes the probabilities of accidents involving 

a serious core melt (with a release of a significant amount 

of radioactivity) for each of the energy scenarios. 

Although fossil-fueled generating plants do not have 

the potential for the same level of catastrophic effects as 

nuclear plants, the accidents associated with coal mining 

are much more frequent than in other mining operations. The 

projections included here assume that historic rates of 

improvement in coal mining safety continue, and that the 

rate of coal consumption follows the IEA energy scenarios 

developed earlier. Based on these assumptions, future coal 

mining injuries for the various scenarios are estimated in 

Table 15. Although we cannot compare the two tables (Table 
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14, 15) directly, what is clear is that energy sources other 

than nuclear power have the problem of accidents. 

II.D. Land Impacts 

For current light water reactors without plutonium 

recycling, a ton of average uranium ore mined today (0.028 

percent UjO« equivalent) yields 730 million British Thermal 

Unit (Btu) of heat; in the United States, bituminous coal 

provides an average of 24 million Btu per ton, and Western 

sub-bituminous coals and lignite about 15-18 million Btu per 

ton.1* At present, about 60 percent of total uranium produc¬ 

tion comes from open pit mining operations and 40 percent 

from deep mines. For each quad of energy supplied, about 

250 acres of land are affected in the case of open pit ura¬ 

nium mining, while 55 acres are affected in underground min¬ 

ing. Although the rate of land-use varies with the regions, 

the national average for strip-mined coal is 15.2 acres per 

1012 Btu and direct surface disturbance by underground min¬ 

ing amounts to about 0.3 acre per 1012 Btu of coal.1* Based 

on the assumption that the fraction of uranium supplied from 
# 
* 

surface mines grows to 80 percent and that of coal from sur¬ 

face mining grows to 70 percent, the disturbed land associ¬ 

ated with uranium and coal requirements for electric genera¬ 

tion in 2000, for the various scenarios, is given in Table 

1!ibid., pp.70-73 

x‘ibid., pp.72-74 
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16. 

In 2000, the difference in land requirements for fuel 

production between the biggest alternative (the low energy 

scenario in the nuclear supply case, and the distribution of 

strip coal mining) and the smallest one (high energy scen¬ 

ario in the nuclear moratorium! and coal supply case, and 

distribution of strip coal mining) is very great (326.70 

thousand acres to 986.32 thousand acres). 

II.E. Radioactive Wastes 

Radioactive wastes arise from a variety of medical, 

industrial and research sources. Each country tries to dis¬ 

pose of radioactive wastes by legislation and/or through 

multilateral international activities such as the British 

"Dumping at Sea Act of 1974" and the "Convention on the Pre¬ 

vention of Marine Pollution by Dumping of Wastes and Other 

Matters," usually referred to as the London Dumping Conven¬ 

tion. Many studies have introduced various methods for dis¬ 

posing of nuclear wastes, such as deep sea disposal, dis¬ 

posal in salt, encapsulation in copper, and dumping into 

space and so on. Generally deep sea disposal and concrete/ 

rock disposal sites on land are used for low/intermediate- 

level wastes, and disposal in salt and encapsulation in cop¬ 

per are used for high-level ones. 

According to Lewis, the increasingly realistic oce¬ 

anographic models developed and used by the IAEA and Nuclear 
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Energy Agency (NEA) of OECD remove most of the remaining 

uncertainties about the disposal of low-level radioactive 

wastes in the deep ocean.17 Although none of the four U.S. 

disposal sites in the Atlantic Ocean and the Pacific Ocean 

would meet the criteria embodied in the current London Con¬ 

vention and in the OECD recommendations (for example, that 

the depth of wastes should be at least 4000 m), according to 

Lewis, none of them poses a hazard. No British sea dumpings 

were hazardous according to a series of inspections by the 

NEA. It was concluded that low and intermediate levels of 

wastes could be safely disposed of at designated sites which 

should be at least 2000 m deep. A series of "Hazard assess¬ 

ments" of sea dumping sponsored by the IAEA and NEA con¬ 

cluded that the amount of radioactivity in wastes disposed 

of by sea demping up until the present time is very small 

compared with the natural radioactivity of the oceans. 

In October of 1983, the United Kingdom chose, through 

inspection, two ground sites for possible use as reposito¬ 

ries for intermediate-level waste which contains long-lived 

radioactive materials.1* The two sites are a disused anhy¬ 

drite mine and a site consisting of a thick bed of clay. As 

an example, if the disused mine proves to be suitable, the 

Nuclear Industry Radioactive Waste Executive would dispose 

17J.B. Lewis, "The Case for Deep Sea Disposal." Atom. 
317 (March 1983), pp.49-52 

18"British Waste Sites Announced." Atom, 326 (Dec. 
1983), pp.279-280 
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of about 5500 cubic meters of packaged waste per year in the 

depository at an average depth of about 750 feet. 

In Switzerland, the National Cooperative for the Dis¬ 

posal of Radioactive Waste (NAGRA) is now accelerating an 

exploratory program of drilling to establish the existence 

of suitable geologic structures for high-level waste dis¬ 

posal, in the crystalline base rock of the northern part of 

the country.1* If successful, they would be able to dispose 

of high-level wastes at a depth of 1500 m in crystalline 

rock. In that depository, the integrity of the containers 

could be assumed good for at least 1000 years. 

The Danish National Agency of Environmental Protec¬ 

tion has concluded that high-level waste arising from the 

operation of nuclear plants could be safely disposed of in 

suitable salt domes (each disposal hole might go down to a 

depth of 2500 m) with less cost than in a shaft-mine facil¬ 

ity.20 

A different method of encapsulating spent nuclear 

fuel in copper has been developed in Sweden , which is based 

on the technique developed earlier for the encapsulation of 

different kinds of radioactive wastes: the hot isostatic 

pressing of waste (HIPOW) process.21 In the new method, 

19Simon Rippon, "International Fuel Cycle Conference." 
Atom. 322 (Aug. 1983), p.170-171 

20"High-level Waste Disposal in Salt Dome 'Is Feasible' 
Danes Say." Atom. 318 (Apr. 1983), p.78 

21"Waste Encapsulation in Copper." Atom. 323 (Sep. 
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seven to nine fuel-rod bundles containing up to 1800 kg of 

spent uranium oxide fuel could be placed in a copper cylin¬ 

der with a wall thickness of 100 mm. 

In addition to these methods, other ideas have been 

introduced, such as disposing of wastes in space, or in an 

international ice depository in Antarctica,33 or by burying 

them in deserts. Actually, in 1983, the Chinese government 

proposed an international society to bury radioactive wastes 

in the Gobi Desert for 1500 dollars per ton.*3 All reports 

and studies appearing in the Atom magazine conclude that the 

combination of natural and technical barriers in the reposi¬ 

tory is expected to be sufficient to prevent any contamina¬ 

tion for man. 

II.F. Thermal Discharge 

The thermal effect due to the nuclear reactor cooling 

might affect the aquatic ecological system. According to 

Gustafson, a nuclear plant discharges about 40 percent more 

heat to the aquatic environment than a fossil-fueled plant 

of the same power output.34 In the process of cooling the 

1983), p.203, and Heather Cholerton, "Swedish Repository 
Study," Atom. 326 (Dec. 1983), pp.282-283 

33E.J. Zeller, D.F. Saunders and E.E. Anzino, "Putting 
Radioactive Wastes on Ice: A Proposal for an International 
Radionuclide Depository in Antarctica." Bulletin of the 
Atomic Scientists. 29 (Jan. 1973), pp.4-9 

33Joong-Anq Daily News (Seoul), Feb. 2, 1984 

34Philip F. Gustafson, "Nuclear Power and Thermal Pollu¬ 
tion: Zion, Illinois." Bulletin of the Atomic Scientists. 
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condenser, water temperature is raised by some 10 to 30 

degrees Fahrenheit above ambient. Gustafson's findings 

about thermal discharge of the nuclear power plant on Lake 

Michigan shore are twofold: firstly, the plume, which con¬ 

sists of three phases (a jet phase as it leaves the outlet 

pipe; a buoyancy phase when, because of its lower density, 

the warm water rises rapidly to the surface; and a final 

dispersive phase when the warm water spreads over the sur¬ 

face), is a surface phenomenon; and secondly, even the most 

intense plumes extend only a few thousand feet from their 

source before they reach ambient temperatures. In the final 

dispersive phase, the thickness of warm water is only a few 

feet at most. Thus, the volume and aerial extent of water, 

thermally distinguishable from the ambient situation, is 

fairly limited in extent* Further, the natural temperature¬ 

resetting mechamisms, such as wind, rain, snowfall, seasonal 

change and evaporation, decrease thermal effects. In spite 

of operating nineteen power plants including a nuclear one, 

Lake Michigan has shown slowly decreasing mean temperature 

of 1 to 2 degrees Centigrade during the last 25 years or so, 

reflecting the minor decrease seen on a global scale. Based 

on Gustafson's findings, fewer bad effects would occur with 

other nuclear power plants located on the open seashore. 

26 (March 1970), p.18 
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As I have discussed so far, many countries find vari¬ 

ous incentives for going nuclear, despite the problems it 

creates. Not only can these problems be solved, but they 

are relatively more acceptable than those involved in other 

types of generation. Nuclear power is clearly an important 

alternative source of energy which can not be abandoned 

without an ultimate solution to the energy problem. 



CHAPTER III 

WHO WOULD ACQUIRE THE BOMB? 

Almost all the literature concerning nuclear prolif¬ 

eration issues focuses on the technical ease in building the 

bombs, and accentuates the necessity of banning nuclear 

reactors and/or having stricter safe-guards. If we sum up 

Maddox* fourteen "nuclear threshold powers," Dunn's twenty- 

five "nuclear potentials" and Bloomfield's seventeen "nucle- 

ar-weapons-capable countries," twenty-nine different coun¬ 

tries can be regarded as potential nuclear weapons 

countries. Brazil, Egypt, India (Bloomfield regarded this 

country as a nuclear weapons state), Israel, Japan, Paki¬ 

stan, South Africa, South Korea, and Taiwan are mentioned by 

all three writers. 

Nuclear Potential Country 

Motivation 

Strong Weak (or None) 

Capability 

High 

Low 

I II 

III IV 
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The three authors' selections are based on each coun¬ 

try's motivation and/or capability for nuclear weapons. In 

order to classify these countries, I use a two-by-two matrix 

of motivation and capability based on the evaluations of 

Maddox, Dunn and Bloomfield. We can classify twenty-nine 

countries into four categories: 

Category I : Argentina, Brazil, Egypt, India, Israel, 
Pakistan, South Africa, South Korea, Taiwan; 

Category II : Australia, Canada, Italy, Japan, Mexico, 
Netherlands, Poland, Spain, Sweden, 
Switzerland, West Germany, Yugoslavia; 

Category III: Iraq, Libya, Syria; 

Category IV : Chile, Indonesia, Iran, Nigeria, 
Saudi Arabia.1 

xIn this thesis, each of the three terminologies 
("nuclear threshold power," "nuclear potentials" and "nucle- 
ar-weapons-capable countries") has the same meaning, and 
will be used interchangeably. Although India tested her 
so-called "peaceful-explosion," her official denial of the 
possession of nuclear weapons has made people still classify 
her as a nuclear potential. Although almost all who are 
interested in nuclear weapons problem believe that Israel 
already has nuclear weapons, there is no decisive evidence 
of this, and hence the reason why this country is regarded 
as one of the nuclear potentials, (cf. "CIA Said in 1974 
Israel Had A-Bombs," NYT, January 27, 1978.) According to 
Indian Undersecretary of Foreign Affairs, Pakistan built a 
nuclear weapon and tested it in Chinese Xinjiang Province in 
June of 1983. See the Joonq-Anq Daily News (Seoul), March 
29, 1984. Iraq is classified as a category II country by 
some authors and generalists. Particularly since Israel's 
raid on her nuclear reactor, her capability and motivation 
have been discussed frequently. 
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I. Motivation for "Going Nuclear" 

Motivations for developing nuclear weapons are harder 

to judge and predict than capabilities. According to Waltz, 

nations want nuclear weapons for one or more of seven rea¬ 

sons.* First, countries always counter the weapons of other 

countries, usually by imitating those who have introduced 

new weapons. The Soviet Union's acquisition of nuclear 

weapons following the United States is in this category. 

Second, a state may want nuclear weapons for fear 

that its great-power ally will not retaliate in the case of 

other great power's attacks. As soon as the Soviet Union 

was capable of making nuclear strikes at American cities, 

West Europeans began to worry that the America's nuclear 

umbrella no longer ensured that her allies would stay dry if 

it rained. French and British bombs could fall in this cat¬ 

egory. 

Third, a country without nuclear allies and/or a 

country whose ally has become hostile toward it will want 

nuclear weapons all the more if some of its adversaries have 

them. China and India fall into this category, as well as 

Pakistan, Taiwan and Egypt. 

Fouth, countries (such as Israel, South Africa and 

South Korea) want nuclear weapons because they live in fear 

of an adversaries' present or future conventional strength. 

*Kenneth N. Waltz, The Spread of Nuclear Weapons: More 
May Be Better. Adelphi Papers, 171 (London: The Interna¬ 
tional Institute for Strategic Studies, 1981), pp.7-8 
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Fifth, some countries may find nuclear weapons a 

cheaper and safer alternative to running economically ruin¬ 

ous and militarily dangerous conventional arms races. 

Nuclear weapons may promise increased .security and indepen¬ 

dence at an affordable price (see chapter VI). 

Sixth, countries may want the bomb for offensive pur¬ 

poses. The initial development of the atomic bomb by the 

United States falls into this category. 

Finally, some countries want nuclear weapons in order 

to enhance their international standing. France and Brazil 

are examples of this motivation. 

In brief, the major motivation for acquiring nuclear 

weapons is either security or prestige although the nuclear 

candidates do not regard them as omnipotent. Among nine 

countries in category I, only two (South Korea and Taiwan) 

are parties of the Non-proliferation Treaty, one (Egypt) is 

signatory while the other six are nonparties. The two 

nations ratified the treaty primarily because of their spe¬ 

cial relationship with the United States and its pressure on 

them. And in spite of various obstacles, all of them have 

attempted to get a series of facilities and technology which 

might be diverted into building nuclear weapons. 

JAshok Kapur, International Nuclear Proliferation: Multi¬ 
lateral Diplomacy and Regional Aspects (New York: Praeger 
Publishers, 1979), p.55 
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The processes for "going nuclear," however, vary.* In 

the case of China and the Soviet Union, a political decision 

to have nuclear weapons preceded the technological develop¬ 

ments and the allocation of human, budgetary, and other 

resources toward that aim. In France, technological deci¬ 

sions paved the way for the political decision to have an 

independent nuclear deterrent. Technology and politics went 

hand in hand in the United States and the United Kingdom. 

And in India, the process consists of the political decision 

to acquire and the acquisition of the scientific, human, 

material, and industrial infrastructure to make the bomb. 

Other nuclear potentials in category I are similar cases. 

Some like Japan and West Germany might go nuclear, and this 

would be a different situation: the technological develop¬ 

ments preceeding a political decision to acquire the bomb. 

Other countries in category II would fall in this category. 

Finally, some countries in category III could purchase or 

steal the bombs. Libya and Egypt have been said to try and 

do so.4 

‘Hendrick Smith, New York Times, February 4, 1966, and 
Mohamed Hassnein Heykel, A1 Ahram (Cairo), November 23, 
1973, quoted in Ernest W. Lefever, Nuclear Arms in the Third 
World: U.S. Policy Dilemma (Washington. D.C.: The Brookings 
Institution, 1979), p.73 
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II. Technology for the Bomb 

11.A. Basic Technical Knowledge 

The mastery of the basic nuclear knowledge and theory 

necessary to build a bomb is the first technical barrier 

confronting a country that wants to get nuclear weapons, but 

all of the nuclear potentials already possess this knowl¬ 

edge. 

II.B. Access to Nuclear Explosive Material 

The second barrier has been access to sufficient 

quantities of nuclear explosive materials (plutonium or 

highly enriched uranium). According to Table 17, all coun¬ 

tries in Category I and II have a sufficient number of 

nuclear scientists, have nuclear power reactors in operation 

(except Egypt and Poland), and already have research reac¬ 

tors. Each country can produce enough plutonium for nuclear 

bombs. 

The number of countries capable of acquiring pluto-r 

nium, either by illegal diversion from civilian nuclear 

energy activities or by building production facilities like 

the facility built by the Manhattan Project, is increasing 

steadily. By the late 1970s Argentina, Brazil, India, 

Israel, and Taiwan already had acquired either so-called 

hot-cells permitting the separation and safe handling of 

radioactive plutonium in the laboratory in a sealed compart¬ 

ment, or even in small reprocessing plants. By the 
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mid-1980s, the nuclear research or energy programs of Argen¬ 

tina, Brazil, India, Israel, Pakistan, South Korea, Taiwan, 

and Yugoslavia all will have produced militarily significant 

quantities of plutonium. Therefore acquiring the needed 

facilities for separating that plutonium from the diverted 

spent reactor fuel is unlikely to be a major obstacle in 

their development of a bomb. They already have the neces¬ 

sary theoretical knowledge and practical techniques. 

The official U.S. view has been that making bombs is 

relatively easy although reprocessing is hard. Oak Ridge 

scientists concluded that a country with only a moderate 

technological base — defined as including commercial dis¬ 

tilling, oil refining, and other chemical processing indus¬ 

tries, a basic machine shop and metallurgical competence; 

and light construction equipment — could clandestinely 

build a "quick-and-dirty" reprocessing plant which could 

allegedly separate a bomb's worth of plutonium per week, 

with only a modest risk of detection during the relatively 

short construction time (on the order of a year).* 

It is widely acknowledged as well that, by the 

mid-1980s, some or even many countries — including Brazil, 

Iraq, Pakistan, South Korea, and Yugoslavia — are likely to 

be capable of building at least a small natural uranium, 

graphite-moderated air-cooled plutonium production reactor.6 

*Lovins, op.cit., p.1142, and Dunn, op.cit., p.26 

‘Dunn, op.cit., p.26 
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By the mid-1980s, the more technically advanced countries 

such as Argentina, India, Israel, Spain, and Taiwan probably 

will be capable of designing and building, in two to four 

years, a relatively large plutonium production reactor that 

could provide material sufficient for approximately twenty 

bombs per year.7 Moreover, Japan and West Germany, as well 

as western countries such as Italy, Sweden, Switzerland, 

Belgium, Netherlands, Australia and Canada are already capa¬ 

ble of building such a large production reactor. 

By contrast, only the more technically advanced coun¬ 

tries, at least in the immediate future, are likely to be 

able to build a uranium enrichment plant. Among countries 

in category I, however, South Africa already has a uranium 

enrichment capability of 6000 tons SW/year, as does Paki¬ 

stan. Some category II countries such as Australia, Canada, 

Japan, Netherlands, and West Germany already have uranium 

enrichment plants. A new enrichment process developed by 

South African scientists — different from the three current 

ones, the gaseous diffusion process, the electromagnetic 

separation process and the gas centrifuge process — and the 

German-developed jet-nozzle process might open the way for 

getting enriched uranium easily in the nuclear threshold 

countries in category I and II.* 

7ibid., pp.26-27 

*Normars Gall, "Atoms for Brazil, Dangers for All." For¬ 
eign Policy. 23 (Summer 1976), pp.168-169, and J.E. Spence, 
"The Republic of South Africa: Proliferation and the Poli- 
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II.C. Design and Fabrication of the Bomb 

The third barrier has been the designing and fabrica¬ 

tion of the bomb.’ A great deal of formerly classified 

information concerning the principles and design of nuclear 

weapons now is available in public literature, and the nec¬ 

essary technical skills in the handling of materials, preci¬ 

sion machinery and metallurgy are already widely dispersed 

and will become more so, therefore the design and fabrica¬ 

tion of an atomic or fission weapon is likely to pose few 

significant challenges to a growing number of countries. 

Some countries such as Argentina, India, Israel, Spain and 

Taiwan are likely to be capable of eventually producing even 

more efficient, more compact, and well-packaged fission 

devices than the plutonium bomb dropped on Nagasaki.10 And 

sooner or later other nuclear potentials besides the five 

countries mentioned above will have similar knowledge and 

technical skills. 

Given present international situation, there is no 

reason to believe that the nuclear potentials' motivation 

for going nuclear will moderate, and it is clear that their 

tics of 'Outward Movement'," in Lawrence et al. eds., 
op.cit., p.217 

*Dunn, op.cit., pp.27-28 

“Compared to the "Nagasaki-bomb" measuring 60 inches in 
diameter and weighing 10000 pounds and having a yield of 14 
Kt, they can design and produce first generation bombs of 
1000 to 2000 pounds, measuring between 20 and 35 inches in 
diameter, with yields of 20 to 200 Kt. See ibid., p.28. 
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knowledge and technical skills in regard to nuclear weapons 

will inevitably increase. Therefore, it is very likely that 

nuclear threshold powers will go nuclear if various safe¬ 

guards do not work effectively. 

III. Loopholes in Safeguards 

Antiproliferation efforts are based on four strat¬ 

egies of control.11 The first strategy seeks to universal¬ 

ize, to standardize, and to up-grade the application of 

internationally verifiable safeguards on the nuclear indus¬ 

try of all non-nuclear weapon states; the purpose of this 

approach is to prevent the diversion of materials from 

peaceful to military use ("The term military use refers here 

to both the design and construction of weapons and the 

nuclear propulsion devices for submarines and ships.").1* 

The second strategy aims at curbing the flow of sensitive 

equipment (reprocessing and enrichment plants), materials 

(uranium enriched over 20 %), and sensitive technology to 

countries that currently do not possess them. The third 

strategy is to conduct a public debate at the international 

level so that bureaucratic and societal debates in threshold 

states are radicalized, fragmented, and paralyzed by a 

coalition of domestic and international antiproliferation 

forces. Finally, the fourth strategy is to utilize a manip- 

lxKapur, op. cit., p.120 

1JW. Haefele, "NTP Safeguards," in SIPRI. op. cit. p.143 
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ulation of supplies to slow the growth of the plutonium 

economy. 

As far as the first approach is concerned, thirty-six 

countries (six of the nine in Category I and one of the 

twelve in Category II are included) have not signed or rati¬ 

fied the Non-Proliferation Treaty. And so long as their 

security problems remain without ultimate solution, many of 

these countries that feel insecure or are pursuing higher 

international standing, and rivals to the states mentioned 

above, will not participate. Among them, India has already 

developed nuclear explosives, Israel is believed to have 

nuclear bombs, South Africa is ready to test its bomb and 

Pakistan is said to pass the threshold of nuclear bombs. 

However, even bilateral safeguards cannot work in some 

cases.1* For example, the Indian CIRUS reactor was safe¬ 

guarded by a 1956 Canadian-Indian agreement which prevented 

the Indians from processing spent fuels, manufactured only 

by Canadians,.to make an explosive device. But India could 

process the fuels which were manufactured by itself and 

spent by the CIRUS reactor without violating the agreement. 

Taiwan is another case. The Taiwanese ouster from the IAEA 

in 1972 leaves a loophole in the use of a Canadian-built 

reactor that is safeguarded only by a bilateral agreement 

between Taiwan and the IAEA. 

1 3 Lefever, op.cit., pp.32, 88 
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The second strategy has achieved some success; France 

and West Germany, for example, withdrew or delayed contracts 

to sell reprocessing plants to Brazil, Pakistan and South 

Korea. But restraints on commercial reprocessing, and 

indeed the timely warning concept itself, are futile because 

any country seeking bombs could build its own crude "quick- 

and-dirty" reprocessing plant which could seperate a bomb’s 

worth of plutonium per week, with only modest risk of detec¬ 

tion during the relatively short construction time.14 The 

plutonium itself could come from its domestic spent fuel. 

In other words, those who want to achieve a nuclear fuel 

cycle independence can do so through their own efforts 

rather than by relying on the NTP Article IV, which guaran¬ 

tees "the fullest possible exchange of equipment, materials, 

and scientific and technological information for the peace¬ 

ful uses of nuclear energy." 

The third strategy was pursued by the public anti¬ 

proliferation diplomacy of the Carter Administration which 

targeted India, Pakistan, Israel, South Africa, Brazil and 

Argentina.1* But it has had no effect on all countries above 

except India, because these societies are domestically cohe¬ 

sive with respect to the proliferation issue, and/or because 

their decision-making structures are neither democratic nor 

open to external pressures. This is also true of three 

14Lovins, op.cit., p.1142 

1'Kapur, op.cit., p.121 
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other countries in Category I. 

The primary targets of the fourth approach have been 

Western European countries, Japan, India and South Africa.16 

However, the European and Japanese advocacy of a plutonium 

economy, and their criticism of the self-centeredness of the 

North American countries in their antiplutonium stand, led 

to a softening in the American and Canadian attitude toward 

plutonium reprocessing. The Carter Administration started 

to soften its anti-reprocessing posture, and pursued an 

accommodation with other countries. Carter was said to 

claim that his mind was not even closed to a fast breeder 

program after 1980-81; that he was not against the breeder 

in principle but was concerned about its timing.11 

U.S. threats of various sanctions including a termi¬ 

nation of technical, financial and economic assistance, a 

restriction on trade, and the withdrawal of security ties 

could accompany its antiproliferation efforts. Since World 

War II, five times, the United States has experienced cut¬ 

ting off trade with, and blocking the assets of, some coun¬ 

tries: the North Korea and China case during the Korean 

War, Cuba after its nationalization of U.S. properties, 

Vietnam and Cambodia after the fall of Saigon and Phnom 

Penh, Rhodesia during the 1970s, and Iran during the hostage 

16 ibid., pp.122-123 

17ibid., p.124 
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crisis.1* However, recourse to sanctions has consistently 

failed to coerce countries into changing their policies. 

All of the sanctions, with the one exception of Iran, 

failed for various reasons. In all cases the United States 

failed to get the support of other major countries. U.S. 

sanctions were not effective either because the blocked 

assets under U.S. control had only a fraction of the value 

of the U.S. assets seized by the subject of the sanction or 

because they jeopardized the U.S. assessment of critical 

materials in a counter sanction. The sanctions imposed 

against China and Vietnam have reinforced the isolation of 

the United States from those areas for a long time, although 

China is not now so distant. Only the Iranian sanction was 

successful because its unique situation in three respects: 

firstly, the blocking was keyed to an event that could be 

quickly resolved; secondly, "by accident of history" the 

Iranian assets under U.S. control were far larger than the 

U.S. assets under Iran's control; thirdly, U.S. could get 

her allies' support because of their vital interests to be 

protected in Iran.1* The U.S. embargo on nuclear fuel to 

India was not effective because the country could secure an 

alternative nuclear fuel supplier, and so the embargo can¬ 

celled. A withdrawal of security ties and an arms embargo 

1‘Robert Carswell, "Economic Sanctions and the Iran 
Experience." Foreign Affairs. 60 (Winter 1981/82), 
pp.247-265, and Dunn, op.cit., pp.104-118 

1‘Carswell, op.cit., p.260 
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have a limitation because of U.S. global strategy. Without 

the support of principal allies the arms embargo could 

result in the U.S. losing an arms market to sell in. 

Various safeguard problems in the political (depen¬ 

dency and unequal situation in dealing with fission materi¬ 

als), 20 security (insufficiency of security guarantee), 

legal (lack of coersiveness) and economic (developing and 

securing energy resources) contexts insure that the nuclear 

potentials will pursue an independent nuclear fuel cycle, 

and ultimately getting the bomb. 

20Mr. Poulose is one of those who argue the dependency 
and inequality in dealing with fission materials. See T.T. 
Poulose, "Atomic Colonialism." The Bulletin of the Atomic 
Scientists. 34 (Oct. 1978), pp.58-60. 



CHAPTER IV 

MANAGEMENT OF NUCLEAR FACILITIES AND WEAPONS 

The nuclear potentials must be able to protect their 

nuclear facilities and future weapons from a possible 

threat, and they must also have the capability to deliver 

their future weapons to their targets in order to make use 

of the weapons for their strategic purposes. Furthermore a 

command and control capability is required to increase their 

strategic effectiveness and to avoid an unintentional use of 

the weapons. 

I. Problems of Preventive Strike 

In analyzing a possible preventive strike against 

nuclear reactors or nuclear weapons, the morality (justifi¬ 

cation), the effect of a reactor’s core-melting or nuclear 

arsenal's explosion, and the operational difficulties of an 

attack must be considered. We have only one such examples 

the Israeli bombing of an Iraqi nuclear reactor on June 7, 

1981. Israel was not the first embattled nation to toy with 

the thought that security in the nuclear age could be 

achieved by nuclear monopoly. There was American agitation 

for a preventive strike against the Soviet Union 30 years 

ago, and the Russians threatened to knock out China's 

nuclear reactors. 

40 
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This kind of preventive attack could be committed 

under two circumstances: a strategic and/or tactical neces¬ 

sity, and the pressure of internal politics. The Israeli 

case has been defended on the basis of legitimate self-de¬ 

fense against the external threat of the Iraqis, and has 

also been regarded as influenced by the pressures of Mr. 

Begin's re-election campaign. It was condemned universally 

as "unacceptable," "a clear contravention of international 

law," and "a barbarous attack" by all major countries, such 

as United States, France, Italy, United Kingdom and Iran, 

regardless of their general orientation towards Israel. But 

within Israel, the general reaction to the attack seemed 

positive, although not euphoric, and Begin's popularity 

increased enough to secure his position in Israeli poli¬ 

tics. 1 

Six Israeli F-15's and eight F-16's flew a round trip 

of about 1,900 km in attacking the reactor complex, and it 

took only two minutes to destroy it almost completely. Let 

me use this incident to illustrate the three issues that I 

mentioned previously; morality, the possible effect of radi¬ 

ation, and the operational difficulties of an attack. 

First, the condemnation by many countries, even by 

the United States, is evidence of its perceived immorality. 

Begin justified his attack with three steps of logic:2 

*New York Times. June 10, 1981 and June 13, 1981 

2New York Times, June 9, 1981 and June 10, 1981 
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firstly, with just three bombs of 20 kilotons, Iraq could 

have destroyed "completely, utterly," the Dan district, the 

basis of Israeli industrial, commercial, agricultural and 

cultural life;" secondly, the Iraqis had acquired the tech¬ 

nology and materials to build bombs and already had the 'in¬ 

tention1 * * and finally, its leadership was "irrational” and 

would not be deterred from a first strike by the expectation 

of being similarly attacked. Even if Iraq had intended to 

build bombs and had accumulated materials for that purpose, 

the fact that Israel is not a party of NPT and refuses to 

accept IAEA's safeguard and inspection, while Iraq is a 

party and was inspected by IAEA officials in January of 

1981, makes it difficult to justify the raid on the Iraqi 

reactor on moral grounds. The Israeli attack is generally 

regarded as an excessive extension of the self-defense con¬ 

cept. 

Secondly, if an operational reactor were attacked, 

the kind of radiation effect would be almost the same as 

that of an actual nuclear attack (although the degree of 

effect would be different).4 Even the Israelis said that 

1 ' According to the U.S. State Department and intelli¬ 
gence officials, Iraq had a nuclear reactor supplied by the 
French. There are three "hot cell" facilities in which Ira¬ 
qis could process plutonium out of Italian provided fuel. 
They also had about 25 pounds of highly enriched uranium 
which is sufficient to produce one nuclear device. And 
France was said to have made one delivery of highly enriched 
fuel, but the sales contract commits the French to deliver¬ 
ing 154 more pounds which would be enough to make 10 bombs. 
See the New York Times. June 9, 1981. 
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"under such circumstances (the destruction of an operational 

nuclear reactor would have blanketed Baghdad with radiation) 

no government of Israel could contemplate bombing the reac¬ 

tor."* 

Finally, it is technically very difficult to carry 

out such a dangerous mission without significant costs. For 

example, according to a Reuter dispatch, several Iraqi jets 

attempted to destroy an Iranian nuclear power plant in con¬ 

struction on March 4, 1985.* But they inflicted only minor 

damage upon the facility. Furthermore this incident and the 

Israeli raid upon the Iraqi reactor served to warn countries 

operating nuclear power plants of the possible of raids on 

them by some outside countries. 

Although the morality argument might be insufficient 

to provide considerations for self-defense, the effect of 

blanketing areas with radiation from operational reactors 

would heavily constrain the temptation for launching on a 

surgical strike. Note that every candidate in category I 

with the exception of Egypt has already one or more operat- 

‘Department of Political and Security Council Affairs of 
the United Nations, Effects of the Possible Use of Nuclear 
Weapons and the Security and Economic Implications for 
States of the Acquisition and Further Development of These 
Weapons~TNew York: United Nations, 1968), pp.2-18 

*New York Times. June 9, 1981, and Amos Perlmutter, "The 
Israeli Raid on Iraq: A New Proliferation Landscape." Stra¬ 
tegic Review. 10 (Winter 1982), p.39 

‘"Iraqi Jets Attacked an Iranian Nuclear Power Plant," 
Joonq-Anq Daily News (Seoul), March 7, 1985 
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ing reactors. The Israeli incident also serves to advise 

the possible victims of a surgical raid to reinforce their 

guard and air defense for their nuclear facilities; this 

might seriously reduce the probability of success, and so 

.would constrain the temptation involved. 

Some people have considered the possibility of a 

Soviet preventive strike against Israeli nuclear weapons and 

that of a Soviet and Chinese strike against possible future 

Korean weapons. By definition, a preventive war is "a war, 

ex nihilo, to destroy an adversary before he reaches the 

point, allegedly of waging a war to destroy one's own coun¬ 

try." Furthermore, "a preemptive strike is contingent and 

occurs only in an already developing confrontation."7 

However, it is hardly imaginable that a nuclear 

potential would initiate a war against a superpower although 

some of the nuclear potentials possess a capability to 

deliver their weapons against one of the two superpowers, 

the Soviet Union. Therefore, a superpower's preventive 

strike, not only against the nuclear potential's nuclear 

facilities but also against its nuclear weapons, is not jus¬ 

tifiable even in the name of self-defense. When considering 

the present international political system, one superpower's 

significant military activity against a nuclear facility of 

the other's client state would be checked by its counter- 

7Earl C. Ravenal, "Counterforce and Alliance: The Ulti¬ 
mate Connection." International Security. 6 (Spring 1982), 
p. 30 
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part. 

The U.S. consideration of the rules of the game in 

regard to the nuclearized Russians prevented her from 

launching a preventive strike against Soviet nascent atomic 

technology, and the same consideration on the part of the 

Soviet Union vis-a-vis China, and a consideration of the 

strategic balance amongst U.S., U.S.S.R., and China, made 

the Russians and Americans keep their surgical strike scen¬ 

ario against Chinese nuclear facilities in their file cabi¬ 

net. The possible impact of the nuclear potential's future 

nuclear weapons on global strategic balance would be negli¬ 

gible in comparison with that of the two communist giants. 

To sum up, a preventive strike of a superpower or China is 

neither justifiable nor inevitable. 

A preventive strike against nuclear weapons poses 

quite different significance from that against nuclear 

facilities, and this issue will be discussed in a later 

chapter. 

II. Delivery System 

There is no particular controversy about the nuclear 

potentials' capacity to deliver nuclear weapons to their 

targets. Opponents of proliferation have noted the possi¬ 

bility of delivering nuclear weapons by naval attack mis¬ 

siles, torpedoes, commercial airliners and even by smug¬ 

gling, but these scenarios make little sense when 
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considering the survivability and penetrability of the weap¬ 

ons. 

When comparing the potentials' weapons systems to the 

superpowers', note that the nuclear potentials have no capa¬ 

bility of building a submarine launch system. . However, all 

of them already have high-performance aircraft, and some of 

them either have relatively efficient surface-to-surface 

missiles or are working on developing them. 

Although there is no clear agreement on what kind of 

aircraft can deliver nuclear weapons, aircraft shown in 

Table 18 are regarded as having nuclear capability either 

with or without conversion.' Given the range of aircraft 

shown in Table 19, almost all the possible major targets 

shown in Table 20 are within their reach. Even the heart of 

Russia falls into the Israeli operational sphere of one-way 

missions or Kamikaze-style suicide attack. 

Even nuclear weapons deliverable by "primitive meth¬ 

ods" could serve as a credible threat, when the nuclear can¬ 

didates are considering a strategy for minimum deterrence. 

In his analysis of the probability of a successful Japanese 

mission to bomb targets in China, Endicott considered five 

variables (survivability of the aircraft after an offensive 

first strike of the adversary, in-commission rate for the 

'The International Institute for Strategic Studies, The 
Military Balance. 1983-1984. pp.118-123, Lefever, op.cit., 
pp.70-71,74,87,89,108, and Frank C. Barnaby, "How States 
Can Go Nuclear." Annals. 430 (March 1977), p.41 
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aircraft, target acquisition rate of the aircraft, warhead 

reliability, and penetration rates beyond the adversary's 

defensive forces). He argued that given the present mili¬ 

tary posture in China, one advanced F-4 has a 6 percent 

probability of arriving at the target and destroying it, and 

this might be increased to 27 percent with more sorties to 

each target (5 sorties).' Considering the relative military 

capability of Japan vis-a-vis China, this probability is 

instructive about other military situations of the nuclear 

candidates. 

Using these criteria for calculating the approximate 

number of deliverable nuclear warheads for a potential 

nuclear weapon's country, the expected number of deliverable 

weapons ranges from 2 for South Africa through Korea's 19 

and Israel's 31 to India's 35. All nuclear potentials with 

the exception of Brazil can be expected to deliver at least 

two bombs, if the country has at least the same number of 

nuclear bombs as that of deliverable aircraft. It seems 

likely that even a single bomb could cause unacceptable dam- 

'Endicott assumed that China was in a low military pos¬ 
ture, and a Japanese advanced F-4 fighter would have 0.20 
survivability, 0.80 in-commission rate, 0.90 target acquisi¬ 
tion rate, 0.99 bomb reliability, and 0.40 penetration rate. 
In the cases of medium and high military posture, he esti¬ 
mated, the F-4 would respectively have 0.15 and 0.10 surviv¬ 
abilities and 0.35 and 0.30 penetration rates with the same 
in-commission rate, target acquisition rate and bomb reli¬ 
ability as the low posture case. See John E. Endicott, 
Japan's Nuclear Option: Political. Technical. and Strategic 
Factors (New York: Praeger Publishers, 1975), pp.185-186. 
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age to some target country.10 

Some among the nuclear potentials also possess a mis¬ 

sile capability.11 India has launched her satellites several 

times, and the accumulated technology from this effort could 

enable her to deploy an operational ballistic missile sys¬ 

tem. When considering the width of the Formosa strait, the 

Taiwanese Hornest John, Ching Feng SSM and Hsiung Feng 

coastal defense missiles are not workable for a minimum 

deterrence purpose, but the South Korean Hornest John or 

newly developed surface-to-surface missile could be used in 

initiating counterforce attack against North Korean military 

facilities, along with the DMZ. Arab countries could use 

their Scuds and FROGs for strikes at Jerusalem and Tel Aviv. 

The Israelis' Jericho missile could be used for strikes at 

Arab targets. Finally, nuclear-capable artillery can 

deliver warheads at or near the battle field. According to 

10According to McNamara, the destruction of one fifth to 
one fourth of her population and one half of her industry 
would be an unacceptable damage for any country. However, 
McGeorge Bundy said that a decision to drop even one hydro¬ 
gen bomb on one city of one's own country would be recog¬ 
nized in advance as a catastrophic blunder. See McGeorge 
Bundy, "To Cap the Volcano." Foreign Affairs. 48 (Oct. 
1969), p.10, and Robert S. McNamara, The Essence of Secur¬ 
ity; Reflections in Office (New York: Harper & Row, 1968), 
p.76. 

11 Israel had already become a missile exporter, and she 
had supplied her knowhow to Taiwan and South Africa for 
developing Hsiung Feng and Skorpionen. The ranges of Bra¬ 
zilian SS-60 and Taiwanese Ching Feng are 120 km and 68 km. 
South Korea purchased a complete Lockheed facility and per¬ 
formed a successful surface-to-surface missile test. See 
Jane's Weapon System 1983-1984. and Lefever, op.cit., p.87. 
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Barnaby, with few exceptions, nuclear potentials should be 

able to design and produce considerably more efficient, more 

compact, and better packaged first generation fission 

devices than the first American atomic bomb, the "Fat 

Man."12 They would be of 1000 to 200Q pounds, measuring 

between 20 and 35 inches in diameter, with yields of 20 to 

200 kiloton.12 This kind of technological development will 

make it easier for nuclear potentials to deliver nuclear 

warheads to their targets. 

III. Management and Control of Nuclear Weapons 

Opponents of proliferation often argue that nuclear 

deterrence would not work for the newly nuclearized coun¬ 

tries, because they have different historical and geographi¬ 

cal heritages from those of the superpowers and other exist¬ 

ing nuclearized powers, and because they have certain 

technical deficiencies or domestic political problems. The 

Opponents say their differences could lead to the failure of 

nuclear deterrence, and this, in turn, might not only 

destroy the warring countries, but also spread the destruc¬ 

tion to other parties. This argument, however, implies that 

it is inevitable that those countries fight wars, and so 

they would be better to fight less destructive wars not only 

12The "Fat Man" was measuring 60 inches in diameter and 
weighing 10000 pounds, had an yield of approximately 14 Kt 
of TNT. See Dunn, op.cit., p.28. 

13Barnaby, op.cit., p.49 
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for themselves but also for present world order. But this 

kind of argument is not persuasive to countries living in 

fear of adversaries' conventional or nuclear strength. 

There were more than two million casualties in the Korean 

War; is it acceptable because it was not a nuclear war? 

Although almost all nuclear potentials' conflict 

stakes are relatively high, not all their histories are 

long. The Arab-Israeli conflict is historically long and 

serious. The history of the Korean conflict is not long 

although its stake is high. The risk of Brazilian-Argentine 

rivalry is low although its history is not so short. The 

risk of conflicts in the nuclear potentials has not always 

been so high compared to the one which exists between the 

two superpowers, and the rivalry among European countries is 

historically long. The Sino-Russian dispute is one of the 

worst both in the sense of stake and history. But no nucle¬ 

ar ized countries have exchanged their arsenals so far. 

The relatively small size of the nuclear potentials' 

territory and their geographic location (mostly sharing bor¬ 

ders with their adversaries), are factors considered to 

enhance the chance of conflicts with no meaningful warning 

time for them. However, the superpowers with the huge size 

of their territory and the long distance between them can no 

more enjoy a long warning time because of technical develop¬ 

ment. Advancedly deployed Soviet SLBM and U.S. Pershing II 

permit no more than a few minutes of warning time. Consid- 
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ering the insufficiency of air defense system, the superpow¬ 

ers would not be able to avoid nuclear catastrophe when 

exchanging their nuclear weapons against each other. 

Nuclear warheads are not easily exploded by accident, 

as demonstrated by the many malfunctionings in nuclear weap¬ 

ons systems experienced by nuclear weapons states. For 

example, in the 1950s and 1960s, nearly two dozen U.S. air¬ 

craft crashed while carrying nuclear weapons.14 There were, 

however, no reports of any nuclear explosion accident, not 

only in the superpowers, but also in any other nuclear weap¬ 

ons countries, including India and -Israel. If the report of 

Israel's getting the bomb is true, it would be evidence that 

even a small country could assemble nuclear bombs within a 

very short period of several days.15 The Israeli case might 

be applicable to other nuclear candidates because they, par¬ 

ticularly some candidates being called Newly Industrialized 

Countries including Taiwan, South Korea, Brazil, and Argen¬ 

tina and South Africa, could have accumulated nuclear knowl¬ 

edge and technology during the ten years since the Yom Kip- 

pur War. 

14Dunn, op.cit., p.72 

15Time's sources said that Israel hastily assembled 13 
bombs at a secret underground tunnel during a 78 hour period 
at the start of the 1973 October War. See Time, April 12, 
1976, p.39. 
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Anti-proliferationists are also anxious about the 

nuclear candidate’s command and control capability. In 

essence, command and control is "the flow of information in 

a system that connects operational forces and sensors with 

the operational commanders who deploy, alert, or commit 

these resources."1* We can consider command and control in 

the context of two different strategies of a central nuclear 

war: firstly, a spasm war that unleashes an unlimited 

nuclear strike as quickly and thoroughly as possible; sec¬ 

ondly, a strategy of a selected response that allows delib¬ 

erate commitment of small, moderate, or very large portions 

of the strategic offensive capacity of a country in accor¬ 

dance with both military and political considerations.17 

This logic can also be applicable to local nuclear powers 

with only moderate modification. In the first case, once 

the release from the commander-in-chief is given and commu¬ 

nicated to the nuclear forces, and once the forces have been 

sent into action, the entire command and control system is 

superfluous. While timely warning is nedded, the surviv¬ 

ability of the command and control system is not, because 

its only function would be served once it gives an indica¬ 

tion of attack.1* 

1‘Herbert D. Benington, "Command and Control for Selec¬ 
tive Response." In Klaus Knorr and Thornton Read eds., Lim¬ 
ited Strategic War (New York: Praeger, 1962), p.119 

17ibid., p.118 

x*Paul Bracken, The Command and Control of Nuclear Forces 
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In the world of nuclear strategy, generally similar 

strategic situations have developed similar strategies.1’ 

The Soviet Union has generally followed in the steps of the 

United States with a four to five years time lag in develop¬ 

ing nuclear strategy.*0 Although the means of command and 

control have changed over time, its principles remain 

unchanged. Therefore, the small number of nuclear weapons 

of the newly nuclearized country can be managed and used 

with tightly centralized control, as the American weapons 

have been. The commander-in-chief can simply order that 

individual attacks of small number of the bombs be directed 

at small number of the targets, through advanced HF radios 

and/or the commercial communication system. For this type 

of use of nuclear weapons, the survival and continuity of 

the decision-making authority, the survival of a one-way 

directive communication device for firing and preplanning 

attacks for some contingencies, are all that is needed. 

Among these three elements, the first is not a new problem. 

Even without going nuclear, the security situation and/or 

domestic political problems of the potential nuclear nations 

have always been of concern. This situation forces the 

(New Havens Yale University Press, 1983), pp.185-186 

1’Young Choi, The Theory of Contemporary Nuclear Strat¬ 
egy: A Comparative Study on the Special Characteristics of 
the U.S., Soviet and China's Theories of Nuclear Strategy 
(Seoul: Ilgisa, 1977), p.19 

*’Lawrence Freedman, The Evolution of Nuclear Strategy 
(New York: St. Martin's Press, 1981), pp.257-272 
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countries to prepare a relatively safe shelter for their 

leadership, and to devise a leadership succession procedure 

for emergencies. Secondly, for a limited number of nuclear 

weapons, a two-way communication system between commander- 

in-chief and the force is not necessary. It is only neces¬ 

sary to secure a one-way system for firing from the deci¬ 

sion-making authority to the firing post. This one-way 

communication system can be maintained by an approach 

stressing redundancy. For redundancy, the nuclear poten¬ 

tials can make use of a large number of relatively inexpen¬ 

sive advanced HF radios and a commercial communication sys¬ 

tem to disperse information to the forces and command 

centers.*1 

For the emergency case involving a failing decision¬ 

making authority and/or a failing communication system, it 

is necessary to plan for an emergency authorization and pre¬ 

delegation to use nuclear weapons in certain contingencies, 

and this implicitly restricts the authority to a second- 

strike use only.** Furthermore, war plans themselves are 

based on preplanned attacks which increases the likelihood 

of unstoppable barrage of attack in a communications-dis- 

*1Carnegie Panel on U.S. Security and the Future of Arms 
Control, Nuclear Strategy Issues of the 1980si Strategic 
Vulnerabilities; Command. Control. Communications and Intel¬ 
ligence; Theater Nuclear Forces. A Third Report (New York; 
Carnegie Endowment for International Peace, 1982), p.113, 
and Bracken, op.cit., pp.207-208 

**"Ellsberg Says Army Held A-bomb Power," New York Times, 
November 4, 1977, quoted in Bracken, op.cit., p.196 
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rupted environment unlike on a centralized political control 

system. The European nuclear forces are almost intrinsi¬ 

cally uncontrollable? in fact they derive their deterrent 

effect from this.23 

Although the nuclear potentials could overcome many 

barriers concerned with the command, control, communication 

and intelligence system, they would still have some prob¬ 

lems, such as detecting and assessing an attack on them¬ 

selves. This could be covered by improving survivability 

through some methods such as dispersing the nuclear weapons 

with a lot of dummies, and by going mobile. 

Arguments about domestic political factors which 

might lead to the use of nuclear weapons have two compo¬ 

nents: one is the irrationality of leadership; the other is 

a political culture. However most opponents of nuclear pro¬ 

liferation confuse irrationality with aggressiveness. Some¬ 

one might think some leaders of small countries, such as 

Khomeini and Quadaffi, are irrational because they fail to 

understand the difference of cognitions in different situ¬ 

ations. For example, Quadaffi was so rational and prudent 

that, when he was told the projected operation against the 

Israeli occuping Sinai by Sadat in 1973, he argued that it 

would lead to disaster.*4 Particularly in the world of 

*3Bracken, op.cit., pp.232-233 

24Edward R.F. Sheehan, "Sadat's War," New York Times Mag¬ 
azine. November 18, 1973, p.115, quoted in John J. Mear- 
sheimer, Conventional Deterrence (Ithaca: Cornell University 
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nuclear deterrence, the level of "unacceptable damage" 

(cost) is the core of the problem. The massive destructive¬ 

ness of the bomb might make the "irrational leaders" think 

even a conventional war itself unadvisable because it might 

be escalated into a nuclear exchange which might inflict 

unacceptable damage on them. In other words, the acquisi¬ 

tion of the bomb might make the so-called "irrational lead¬ 

ers" rational. In the case of the "irrational leader's" 

monopoly of nuclear weapons, making use of the weapons to 

exploit his political and/or strategic purpose cannot simply 

be regarded as irrational. The lack of a political process 

checking the "irrational leadership" would no longer be nec¬ 

essary when the "irrational leadership" problem is solved. 

However we still have other problems such as nuclear terro¬ 

rism and nuclear coup d'Etat. 

Nuclear facilities, materials and weapons are consid¬ 

ered to be possible targets of nuclear terrorism. Terrorists 

could wage a sabotage or assault on nuclear facilities and 

demand certain concessions from the government. But there 

are few reasons why nuclear facilities would give the terro¬ 

rists tactical opportunities. Noteworthy is a widespread 

change in governments' attitudes toward terrorists. We can 

see a trend toward "gun-boating" on the part of the most 

frequently targeted nations.25 Israel's brilliant success in 

Press, 1983), p.162. 

25Brian Michael Jenkins, "The Consequences of Nuclear 
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the rescue operation at Entebbe in 1976 was the beginning of 

the trend, and it continued through the West German rescue 

of hostages at Mogadishu in 1977 and the attempted Egyptian 

rescue operations at Larnaca in 1978. With the government’s 

encircling formation, a core-melting or deliberate contami¬ 

nation by terrorists in the midst of seizing a nuclear reac¬ 

tor would make them the first victims. Thus nuclear reac¬ 

tors are less attractive targets for terrorists than one, 

for example embassies. Furthermore, unlike the case in the 

industrialized Western nuclear powers, the candidates' 

nuclear facilities are tightly controlled by their govern¬ 

ments and guarded by their military. 

Generally terrorists are thought to possess nuclear 

weapons as the result of theft or fabrication. The fission 

materials might be stolen at one of four important nuclear 

facilities, namely, a power plant, a storage facility, a 

recycle plant, or a fuel fabrication plant. They may be 

intercepted during a transit between the four facilities.*‘ 

However the probability of the success of a terrorist's 

theft is very low since they not only lack technology and 

equipment, but have to face strict safeguard measures and 

convoy troops. The probability could be even lower when 

Terrorism," in John Kerry King ed., International Political 
Effects of the Spread of Nuclear Weapons (Washington. D.C.: 
Government Printing Office, 1979), p.98 

2‘Mason Willrich and Theodore B. Taylor, Nuclear Theft: 
Risks and Safeguards (Cambridge, Mass.: Ballinger Publishing 
Co., 1974) 
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preventive measures are taken, for example, access controls, 

employee security clearances, surveillance, strengthened 

security guard and convoy troops.27 At present only five or 

six groups including some factions of the PLO and the Irish 

Republican Army might be regarded as this kind of terrorist 

group.2* Even after they would have acquired the fission 

materials, it would not be easy for them to fabricate 

nuclear devices with them, considering their absence of an 

industrial substructure and their lack of personnel 

resources. Although they could be given nuclear weapons by 

some nuclearized country aiming at its rival, the possible 

nuclear retaliation by the threatened country would sharply 

decrease this possibility. 

Five countries, Argentina, Brazil, Egypt, Pakistan 

and South Korea out of the nine nuclear threshold countries 

in Category I have experienced one or more military coups. 

For the other four countries, the probability of a military 

coup is very low; a military coup is not a matter of mili¬ 

tary strength but a matter of a political culture. Dunn 

2’King, op.cit., pp.77-159 

2*King regarded one or two of the Palestinian organiza¬ 
tions, perhaps the Popular Front for the Liberation of Pal¬ 
estine, and the Popular Front for the Liberation of Pales¬ 
tine General Command; two of the continental European 
groups, the Red Army Faction and the Red Brigades; the Irish 
Republican Army; and the Japanese Red Army as possible can¬ 
didates because of their financial resources, possession of 
the command and control necessary to coordinate a complex 
clandestine operation, possible access to persons with the 
requisite knowledge and skills to design and fabricate a 
nuclear device. See ibid., p.88, fn. 
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argued that the possibility of nuclear weapons falling into 

the "wrong hands" could provoke an outside military inter¬ 

vention.*9 However, as long as Dunn fails to verify the fact 

that all the coup groups would be so irrational to provoke 

an outside preventive strike, his argument lacks relevancy 

in disuading the lesser countries from going nuclear. The 

probability of an unauthorized or accidental use of nuclear 

weapons also has been lowered by various preventive meas¬ 

ures, such as the "insertible nuclear capsule" and the "per¬ 

missive action link."*0 All things being considered, the 

problems in managing nuclear facilities and future nuclear 

weapons would not serve as major discouraging factors in the 

process of candidate states' going nuclear. 

**Dunn, op.cit., p.92 

*“Bracken, op.cit., pp.168-169, and S.T. Cohen, "Nuclear 
Barrier Defenses." International Security Review, 6 (Fall 
1981), p.300 



CHAPTER V 

STRATEGIC SIGNIFICANCE OF NUCLEAR WEAPONS 

Although the nation state system exists in a condi¬ 

tion of anarchy, the manner of survival of individual states 

varies with their size and capability. In this anarchic 
* 

order, self-reliance is the primary principle of action. To 

the superpower, its own national strength can serve as a 

device to guarantee its national security, although it is 

necessary to develop a sophisticated policy and strategy for 

maximizing this given strength. Even if it has no particu¬ 

larly sophisticated policy and strategy, its own strength 

could protect it against attacks from other countries. In 

order to maintain survival and lessen dependency, lesser 

countries must have policies which enable them to adjust to 

the changes in international situations, as well as to max¬ 

imize their limited capability for achieving goals such as 

overcoming a threat by a stronger power. Because their 

security situation is different from that of the powerful 

nations, what is rational to the superpowers is not always 

rational to lesser countries. 

Strictly speaking, although no country can enjoy 

total freedom from others, countries could achieve relative 

independence through their strength. For this purpose, they 

must have a denial capability (in a general sense) which 

protects them from outside interference or attack. There 

60 
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are five theoretical methods for achieving this denial capa¬ 

bility.1 The first is making an alliance with any nation, 

particularly superpower, or a group of nations powerful 

enough to serve as a counterweight to the potential oppo¬ 

nents). Since the end of World War II, many countries 

depend on this alliance system, but client countries have to 

dependent upon their patron superpower. Furthermore some 

times the guarantee might not work. Second, a small country 

may try to play off one power against another. Usually it 

is not easy for a lesser country to achieve this in regard 

to the superpowers with perhaps a few exceptions. For exam¬ 

ple, the geopolitical location of North Korea has enabled it 

to make use of the rivalry between the two communist giants 

to its advantage. Third is the formation of a collective 

security system with other lesser countries. Even with the 

absence of a superpower from the alliance, it might still be 

strong enough to deter another_lesser_country's attack. It 

is said that ASEAN countries have this kind of possibility. 

Forth is a declaration of neutrality similar to those of 

Switzerland and Austria. For this strategy to be credible, 

such a declaration must be recognized by other countries, 

particularly the superpowers. The fifth strategy is to 

build up a self-reliance capability. If possible and effec¬ 

tive in both strategic and costeffective senses, every coun- 

1Sang-Woo Rhee, The Security Environment of Korea (Seoul: 
Seo Hyang Gak Publishing, 1977), pp.59-60 
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try might pursue this approach. However, even though a 

lesser country might get this capability, a decisive attack 

by a superpower could eliminate it. In many circumstances a 

local interest with which a superpower is concerned is not 

always so vital that it would not mobilize its whole poten¬ 

tial capability. Even when the concerned interest is very 

crucial, various factors, such as a strategic consideration 

vis-a-vis another superpower, international relations, 

domestic politics and the economic situation might constrain 

the scope and duration of a superpower's mobilization and 

intervention: i.e. the costs might outweigh the benefits. 

This could be exploited by lesser countries in developing 

their self-reliance strategy. U.S. military interventions 

and demonstrations since the end of World War II vary in 

their size and intensity.2 In some cases, such as the Korean 

War and the Vietnam War, the United States failed to achieve 

its goals in spite of its massive involvement. We can also 

find some examples concering the two communist giants. In 

Afghanistan, more than one hundred thousand Soviet troops 

cannot effectively repress the rebel troops. Although the 

Chinese made a counter-attack deep through the unified Viet¬ 

nam, they suffered heavy casualties in 1979. The vitality 

of a lesser country's interest and the country's significant 

military capability could deteriorate the powerful nation's 

2Barrt M. Blechman and Stephen S. Kaplan, Force without 
War: U.S Armed Forces as a Political Instrument (Washington, 
D.C.: The Brookings Institution, 1978) 
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intention to intervene in a relavant dispute. The higher 

the expected cost is, the less frequently the powerfuls 

would push a lesser country to concede. 

To explain this fifth strategy in more depth, let us 

evaluate the military capability of a country according to 

two purposes. One is the capability to compel another actor 

(compellence capability), the other is denial capability. 

We can define the former as a capability which enables a 

country to exercise influence over other countries and 

expand its national interest, and the latter includes a 

capability which enables a country to deter or repulse an 

enemy's attack, and to preserve its independence from a com¬ 

pellence of another nation.3 

Generally speaking, lesser countries and pro-status 

quo countries organize their military capability mainly 

towards a denial capability, and powerful countries or anti¬ 

status quo countries organize their capability for both of 

30n division of military capability, see Stanley Hoffman, 
Gulliver's Troubles. or the Setting of American Foreign Pol¬ 
icy (New York: McGraw-Hill, 196877 pp.27-33 and Thomas 
Schelling, The Strategy of Conflict (New York: Oxford Uni¬ 
versity Press, 1960), p.l95ff. Schelling's compellence 
means the use of force in order to make one do something, 
deterrence means the use of force in order to prevent one 
from doing something. Hoffman's repellence is a contra-po¬ 
sition of Schelling's compellence. Hoffman divided the pur¬ 
poses of using power into two: "positive achievements — 
gains obtained either at the expense of foe, by offense or 
what Schelling calls comepellence, or through concessions 
made, advantages granted, or cooperative acts undertaken by 
other states; negative achievements — losses avoided by 
denying gains to others either through defense, deterrence, 
and 'repellence' against foe, or through concessions or 
adjustments that preclude greater losses." 
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compellence and denial. Because the active exercise of 

power is the secondary purpose of lesser countries, they are 

not usually interested in the denial capability of larger 

countries; they are interested mainly in their compellence 

capability. Therefore, the self-reliance capability of the 

former must be evaluated in the context of the confrontation 

between its denial capability and the latter's compellence 

capability. Hence China, although powerful in some way, 

cannot effectively threaten areas away from its boundaries 

such as Latin America or Africa. A lesser country's evalua¬ 

tion of the powerful countries' capability varies according 

to the elements of their compellence capability. For exam¬ 

ple, considering its confrontation with NATO and China and 

its limited capability of anti-guerrilla warfare, the total 

Soviet capability does not matter to the Afghan rebel 

troops. The U.S. threat failed to make Quadaffi concede in 

Chad because of its low interest in the area and its limited 

power available in the Mediterranean basin. Even big 

nations have lost some small wars because of several factors 

such as domestic political opposition as the war dragged on 

and costs accumulated, or enemy's strategy based on geo¬ 

graphic advantage and popular support, or international con¬ 

straints. 4 

'Andrew Mack, "Why Big Nations Lose Small Wars: The Poli¬ 
tics of Asymmetric Conflict," World Politics. 27 (January 
1975), pp.174-200 1975), pp.174-200 
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Nuclear armament can be credible as a means of deter¬ 

rence and defence, but not as a means of offense for lesser 

countries against large and capable opponents. Militarily 

speaking, some nuclear potentials such as Argentina, Israel, 

India, South Korea, Pakistan, South Africa and Taiwan are 

supporters of the status quo for three possible reasons: 1) 

although the present situation is satisfactory, time might 

be on the adversary's side (Israel, South Africa); 2) 

although the present situation is not very good, time is on 

their side and they will be in a better position in the 

future, so they do not want to fall into worse situation 

(South Korea); 3) the present situation is bad, and further 

time is on adversary's side, and they will be in a worse 

position, so they want to secure their present situation 

through all possible means (Argentina, Pakistan, Taiwan, 

India vis-a-vis China). However Brazil who pursues clear 

superiority over its neighbors cannot be regarded pro-status 

quo and many Arab countries conflicting directly with Israel 

are obviously anti-status quo. Not only the supporters of 

status quo but also the others can not be said to intend to 

use their future nuclear weapons for an offensive purpose. 

Nuclear weapons of the supporters of status quo would work 

for them in securing their survivals and those of the latter 

would work for them in denying outside intervention in their 

pursuit of local hegemony or in deterring possible nuclear 

blackmail. 
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I. Nuclear Weapons as a Device for Deterrence 

Generally speaking deterrence means "discouraging the 

enemy from taking military action by posing for him prospect 

of cost and risk out-weighing his prospective gain."* In 

order to discourage the enemy from taking military action, 

it is necessary to have a "combination of power, the will to 

use it, and the assessment of these by the potential aggres¬ 

sor."* Although there is no generalization about the cost 

and gain of war as Raymond Aron pointed out,7 we can assume 

that all military operations are subordinate to the politi¬ 

cal objectives of a war. If a country initiates a war, its 

aim is unlikely to be the physical destruction of its count¬ 

erpart; a more rational objective would be to capture it as 

intact as possible. Furthermore it is also very hard to 

think that any country would try to destroy its counterpart 

at the risk of a possible holocaust of its capital city and/ 

or any other valuables. 

If a country has a capability to inflict unacceptable 

damage on its enemy, the will to use that capability becomes 

the focus of question. For example, the question of whether 

*Glenn H. Snyder, Deterrence and Defence: Toward a Theory 
of National Security (Princeton: Princeton University Press, 
1961), p.3 

‘Henry A. Kissinger, The Necessity of Choice (Garden 
City, NJ: Doubleday, 1962), p.12 

’Raymond Aron, "The Evolution of Modern Strategic 
Thought," in IISS, Problems of Modern Strategy; Part 1.* 
Adelphi Papers, 54 (1969), p.9 
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the United States will respond after a Soviet attack on U.S. 

ICBMs with a massive barrage is often asked. But some U.S. 

high-ranking officials have made it clear that the United 

States will retaliate. For example, Secretary of Defense 

Schelesinger said that the suspicions that the United States 

might not respond was extraodinarily damaging to the U.S. 

deterrent posture, and General George Seignious, former 

director of the Joint Staff of the Joint Chiefs of Staff, 

testified in 1979, "I find such a surrender scenario (not to 

respond to a Soviet attack on the U.S. ICBM forces) irre¬ 

sponsible — for it sends just the wrong message to the 

Soviets. We have not built and maintained our strategic 

forces — at the cost of billions — in order to weaken 

their deterrent impact by telling the Russians and the world 

that we would back down — when, in fact, we would not."' 

Although these postures might be irrational in a sense, the 

assumption that the Soviet Union would run the risk of U.S. 

retaliation for its limited strikes seems even more irra¬ 

tional. For example, after the United States detects the 

Soviet Union launching ICBMs, but before they arrive at 

their targets, it could launch its ICBMs against the Soviet 

ICBM silos, although vacant. Both sides would suffer rela¬ 

tively equal damage, and the impedence for escalation would 

be placed on the Soviets. 

'Herbert Scoville Jr., MX: 
(Cambridge: MIT Press, 1982), p.82 

Prescription for Disaster 
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The third component of deterrence, namely the 

assessment of the capability and will by the potential 

aggressor is the most delicate but the most important. 

There is a growing tendency for nuclear threshold countries 

not to officially clarify their nuclear capability and their 

will to develop nuclear weapons as well although this might 

decrease their deterrence effect. That is because of the 

fact that an unclear policy gives them a number of advan¬ 

tages: 1) they can avoid international sanctions; 2) they 

can avoid provoking neighboring countries; and 3) they can 

use the nuclear option as political and diplomatic leverage. 

Although India has denied its intention to develop nuclear 

weapons, the Pakistanis have never been freed from the 

nightmare of an Indian bomb. Various nuclear policies, such 

as "N-t policy" of the industrialized countries such as 

Japan and West Germany, the "one explosion policy" of India, 

and Israel's implicit "between N-t and N-th" have been 

developed in this context.’ Countries could demonstrate 

their will ' to use their nuclear weapons indirectly. For 

example, although Israel’s continuous retaliations in 

response to Palestine guerrilla activities have failed to 

terminate them, it might have limited the intensity, size, 

and frequency of such activities. This effect is found in 

the confession of a high-ranking Egyptian officer. The then 

*Ho-Jeh Lhee, A Study of Korean Nuclear Policy in the 
Nuclear Age (Seoul: Boub Mun Sa, 1981), pp.79-148 
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Chief of Staff of Egyptian Army, General Ahmed Ismail 

confessed that any attempt on his part to repeat the 1969-70 

War of Attrition would be met with a more violent reaction 

on Israel's part.10 The history of the Israel's response to 

the.Palestine guerrilla activities and the challenges from 

Arab states could not permit the Arab states to exclude the 

possiblity of Israel's using its nuclear weapons against 

them. Furthermore, the massive destructiveness of nuclear 

weapons would make Arab countries and the Palestinians more 

cautious in challenging Israel. Pakistan's eloquent expres¬ 

sion of its will to develop nuclear weapons_even at the sac¬ 

rifice of its national welfare should be.understood as say¬ 

ing that its nuclear weapons would be used when necessary. 

But this ambiguous threat policy has dual face: on the one 

hand, it might bring about deterrence failure because it 

does not clarify any conditions which would have to invite 

nuclear retaliation; on the other, it furnish deterrence 

sitution in every step of military development including an 

initiation of a war. 

For the nuclearized lesser country, three possible 

threats must be dealt with: the first is the threat of a 

non-nuclearized adversary; second, that of an adversary with 

an equivalent nuclear capability; and third, that of a 

adversary with a powerful nuclear capability. If a country 

l0The Insight Team of the London Sunday Times, The Yom 
Kippur War (Garden City, New York: Doubleday, 1974), p.60. 
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has a retaliatory capability against a more powerful 

country, it could certainly maintain its deterrence against 

a small power. One example of the first type of threat is 

the Middle East. Anti-proliferationists say that the 

Israeli nuclear weapons do not deter a conventional attack 

by Arab states, and cite the Yom Kippur War as an example. 

However when considering many stages of escalation of 

a war, an initiation of a war does not necessarily terminate 

all deterrence situations. This with the character, size 

and aim of a war has developed some strategic concepts such 

as "limited war" and "flexible response." Therefore the 

Arabs’ initiation of the war in 1973 is not necessarily evi¬ 

dence of the uselessness of Israeli nuclear weapons although 

it serves as a counter-evidence against the argument that 

Israeli nuclear weapons would deter any kind of military 

action of the Arabs. Like Israeli nuclear weapons, those of 

other countries did not deter all military actions as we can 

see in several wars fought without the use of nuclear weap¬ 

ons between nuclear and non-nuclear parties, such as in the 

Korean, Vietnam, Sino-Vietnamese and, most recently the 

Falkland Islands. Israeli nuclear weapons in the Yom Kippur 

War can be analyzed in two ways:1 11 1) why did they fail to 

deter the Arabs' attack; 2) why were they not used or could 

1 Although there was no decisive evidence of Israel's 
pocession of nuclear weapons, it was widely believed that it 
had them in 1973. See the Insight Team, op.cit., pp.146, 
275, 412. 
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they not be used after the war broke out? 

Why did Israeli nuclear weapons fail to deter the 

Arabs' attack? We cannot draw out any general conditions of 

nuclear deterrence failure from the previous four wars 

fought between nuclear powers and non-nuclear states. Hence 

nuclear deterrence failure can be thought to be dependent on 

individual situation. For the Israeli case, three reasons 

can be discussed. First, the . fact that the conditions of 

nuclear retaliation was not clarified remained room of the 

Arabs' gambling. Second, Israel's nuclear retaliation for 

securing occupying territory could not be justified in the 

international society. Even the Israelis thought that as 

long as they occupied Sinai and the Golan Heights, another 

war was inevitable.1* Third, an initiation of a war with 

conventional weapons is not likely to be hastily met by 

nuclear retaliation, particularly if the attacked country is 

pro-status quo and its conventional capability is superior 

to that of an attacking country. The Yom Kippur War falls 

in this case. 

Why did Israel's nuclear weapons not need to be used? 

The decision as to whether nuclear weapons should be used or 

not in the midst of a war is usually based on the present 

situation and/or the prospects of the war. First of all, 

the situation of the war was not so urgent. Although the 

war was initiated by the Arabs, they employed a limited aims 

**Dayan, op.cit., p.380 



72 

strategy.13 The Egyptian army intended to capture a narrow 

band of territory running along the canal's east side and 

quickly turn it into a formidable defensive position.14 "The 

Egyptians considered the military operation the first step 

in the comprehensive political strategy. They felt that in 

light of superpower involvement in the area and the poten¬ 

tial for economic warfare, a limited victory was likely to 

lead to sharp changes in the political situation."15 Fur¬ 

thermore, Sadat had indicated that he would consider bound¬ 

ary adjustments — minor in the Sinai, possibly more radical 

on Golan and the Jordan West Bank.15 So the Israelis had no 

cause to use their nuclear weapons which could jeopardize 

any chance of a negotiated settlement. On the Golan front, 

although the fighting was very intense, the Israeli soldiers 

did "what should have been done" and their tanks were 

13In a series of high-level conferences with the Syrians, 
Egypt had tried to persuade them that a war of limited 
objectives was worthwhile. In Damascus, Sadat finally per¬ 
suaded Asad that even with its Soviet equipment, Syria could 
not hope to fight Israel except together with Egypt. Asad, 
thus, had no choice but to accept Sadat's objective — and 
limit Syria's war aims. See the Insight Team of the London 
Sunday Times, op.cit., pp.72-73 and Mohamed Heikal, The Road 
to Ramadan (London: William Collins Sons, 1975), pp.181, 
209, 219, 231, 257. 

14Hassan el Badri, Taha el Magdoub, and Mohammed Dia el 
Din Zohdy, The Ramadan War. 1973 (Dunn Loring, Va.: T.N. 
Dupuy, 1978), p.18 quoted in Mearsheimer, op.cit., p.156, 
and Edward Luttwak and Dan Horowitz, The Israeli Army (Lon¬ 
don: Allen Lane, 1975), pp.352, 376-377 

1 *Mearsheimer, op.cit., p.156. 

lsThe Insight Team, op.cit., p.45 
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deployed in assigned position. Only one front-line 

strong-hold on Mount Hermon fell whereas all but one fell on 

the Sinai front.17 Therefore, what was necessary for the 

Israelis at that time was not to hastily use nuclear weapons 

but to send the reservists to the front. Actually this was 

the Israeli strategy — while holding the enemy at the 

front-line strong-holds, to mobilized reservists and send 

them to the front. Furthermore the Israelis secured the 

full U.S. support. 

Secondly, the prospects of the war was not pessimis¬ 

tic. On the Sinai front, although the first Israeli count¬ 

er-attack failed, the Egyptian defensive posture did not 

lead to any travail in Israel's own territory or to its 

civilians. Furthermore the Israelis' strategy was to break 

the Syrians first and then concentrate their forces in the 

Sinai and drive back the Egyptians.18 This is because they 

possessed defense in depth on the southern front. From the 

beginning of the war Dayan and his fellow cabinet members 

were optimistic about the Golan front.1* The situation was 

completely reversed within 48 hours. By that time the 

Israeli losses amounted to approximately 250 dead, 1000 

17Dayan, op.cit., pp.381, 396, 401, 419-420 

1#Dayan, op.cit., p.411 and the Insight Tean, op.cit., 
pp.213-217 

1’Dayan, op.cit., pp.396, 419 and the Insight Team, 
op.cit., pp.213-217 
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wounded and 50 tanks destroyed.20 Although these figures are 

high compared to those in previous wars, it was not suffi¬ 

cient grounds for use of nuclear weapons. 

Israel's situation in the Yom Kippur War can also be 

discussed in relation to other factors such as international 

relations. Although the Israelis knew what the Arabs were 

doing before the beginning of the war, in spite of their 

militrary’s insistence for preemption, they did not adopt it 

under the consideration of international politics. They 

knew that they would suffer serious damage if they missed 

that chance, and at the same time, they knew that their 

preemption would decisively jeopardize the United States' 

help. They knew that the Soviets did not want another war 

in the Middle East and , even in the case of war, that they 

would not intervene directly unless Cairo or Damascus was 

lost or the Suez Canal was crossed by the Israelis.21 What 

the Soviets were really concerned about was not the defeat 

of Israel but to prevent the helpless defeat of the Arabs. 

The Soviets had tried to dissuade the Arabs since 

their planning the war. and when the war broke out, they 

persuaded the Arabs ; to stop it only six hours after the 

20The Insight Team, op.cit., p.183 

21Kissinger and NSC also agreed that the Soviet Union 
wouldn’t enter a war directly unless the Israelis cross the 
Canal. See the Insight Team, op.cit., pp.117, 250, 409-410 
and Golia Golan, The Soviet Union and the Arab-Israel War of 
October 1973 (Jerusalem: The Hebrew University of Jerusalem, 
1974), pp.15, 18, 21. 
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beginning of the war. Even on 16 October, when Israeli 

forces were on the west bank, "Kosygin arrived in Cairo, 

from all indication, with the intention of securing Egyptian 

agreement to a cease-fire,"22 in stead of threatening to 

intervene directly. Only on 23 October, when the Egyptian 

Third Army was seriously threatened with annihilation, did 

the Soviets begin to threaten direct intervention. It is 

said that the United States' global nuclear alert in 

response to the threat was initiated under the consideration 

of its internal politics (Watergate) and of signaling to the 

Soviets not to intervene and to the Israelis to stop their 

operation against the Third Army.22 The Soviet threat was 

also said to be directed to the U.S. in order that they 

might prevent the Israelis from destroying the Third Army. 

Not only Heikal but also Golan and even Kissinger evaluated 

it "not proper" but "an error."24 

Other nuclear candidates' situation is quite differ¬ 

ent from that of Israel. First, they and their enemies gen¬ 

erally accept their present boundaries. Although two con¬ 

flicts between two Koreas and between China and Taiwan are 

more significant legitimacy struggles over whole territory 

and population in some sense, their territory is not consid¬ 

ered as occupied in the international society. Their terri- 

22Golan, op.cit., p.19 

23 ibid., p. 255 and Golan, op.cit., pp.19-20 

24Heikal, loc.cit. and Golan, loc.cit 
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tory or population is not an object of a negotiation differ¬ 

ently from the Israeli occupying territory. In other words, 

they have no territory dispute with their enemies with two 

exception; the Indo-Pakistani dispute over Kashmir and 

Argentina's dispute with Britain over the Falkland Islands. 

But neither of the territories in dispute, unlike the occu¬ 

pied territory in the Middle East, are detatched from the 

enemies of nuclear candidates or occupied by the candidates. 

If the candidates stay calm, there would be no disputes over 

the territories. 

Second, because no candidates, other than Israel, are 

militarily stronger than their enemies with the two excep¬ 

tions of Brazil and South Africa, they are not optimistic 

about the results of a war when it breaks out. When 

attacked, no candidates can avoid fighting a war on their 

soil because they have no occupying territory. These fac¬ 

tors decrease the number of alternatives available to the 

attacked nuclear candidates. Therefore, if those nuclear 

candidates get the bomb, their opponents, unlike the Arabs, 

must run the risk of being retaliated against with the bomb 

far more seriously when fighting against the candidates. 

We might consider the impact of outside nuclear weap¬ 

ons on the reactions to an Israeli bomb could in theory take 

one of several forms as Jabber says: a) "Moscow might pro¬ 

vide U.A.R. with nuclear warheads? b) it could station the 

warheads in Arab territory under a two-key system or its 
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sole control; c) it could extend a guarantee of appropriate 

retaliation in case of an Israeli nuclear strike; d) it 

could mount a massive atomic aid program destined to enable 

the U.A.R. to develop her own devices — this being a long- 

er-range prospect."1* The first and fourth forms of aid, as 

Jabber says, in pratice are precluded by the Nonprolifera¬ 

tion Treaty. The stationing of Soviet warheads on Arab soil 

would "automatically turn the Soviets into a direct partici¬ 

pant" in the Arab-Israel conflict and this in turn might 

"impel a United States concerned with the credibility of its 

commitments to involve itself on the Israeli side with the 

consequent risks attendant on a superpower confrontation," 

the avoidance of which has been one of the main concerns of 

both the superpowers in their Middle Eastern policy. Fur¬ 

thermore introduced foreign nuclear weapons might not be 

guaranteed to work for the host country's ultimate interest. 

The "two-key"(or double check) system which permits the host 

country's participation in the decision-making concerned 

with the weapons would hardly be given to it. As I have 

already discussed, the credibility of a guarantee of ade¬ 

quate retaliation depends on the circumstances in which it 

may be invoked. Furthermore, a nuclear umbrella given by a 

more powerful nuclear country to a non-nuclear state could 

15Fuad Jabber, Israel's Nuclear Option and U.S. Arms Con¬ 
trol Policies. California Seminar on Arms Control and For¬ 
eign Policy Research Paper, 9 (Los Angeles: Crescent Publi¬ 
cation, 1972), pp.34-35 
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be ineffectual even against a small number of nuclear 

weapons of a less powerfully nuclearized adversary. For 

example, Sekino, the Japanese strategist says, the purpose 

of the United States' overwhelming nuclear attack — as long 

as it is concerned to the security of U.S. allies such as 

Japan and South Korea — against China can be nullified even 

by a small number of Chinese MRBM/IRBMs.3* That is because 

if the United States launches a nuclear attack upon China in 

the name of the security of Japan and South Korea, China 

would respond with its nuclear weapons against the two coun¬ 

tries. Then the content of the United States' use of 

nuclear weapons would have been thwarted. 

In summary, both the second and third forms of aid 

lack credibility for three reasons: 1) they might cause an 

escalation to the point of a confrontation between the 

superpowers; 2) Israel might strike cities and industries of 

the Soviet Union (this will be discussed when analyzing the 

"proportional deterrence"); and 3) Israel might strike Arab 

countries with its nuclear weapons. The first and the third 

reasons are applicable to all nuclear candidates in Category 

I (Argentina, Brazil, Egypt, India, South Africa, Taiwan, 

South Korea, Israel and Pakistan), although the second one 

is applicable only to the last three countries against one 

of the superpowers which is geographically close to them. 

36Hideo Sekino, "Chinese Nuclear Strategy and Military 
Management," The Kokusai Mondai. 136 (July 1971), p.21 
quoted in Choi, op.cit., p.159 
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Even if the allies of both competing sides intervene in the 

conflict, there would be more chance of them to negotiating 

with each other and arbitrating for the conflicting coun¬ 

tries rather than exchanging nuclear arsenals with each 

other. 

Secondly, we can analyze a threat of an adversary 

with an equivalent nuclear capability against a nuclearized 

lesser country in the context of the general nuclear deter¬ 

rence. It is generally accepted that deterrence would work 

and war would be prevented if each conflicting side had a 

secure second-strike capability vis-a-vis each other and 

thus ultimately the ability to retaliate against each other. 

Waltz, one of a few who are for deterrence with small 

nuclear forces, explained well the reason why nuclear weap¬ 

ons in the hands of both warring sides are helpful in keep¬ 

ing the peace.*7 Let's assume that there would be a miscal¬ 

culation and it would cause war in nuclear world. Parity of 

nuclear capability between warring states could not guaran¬ 

tee gains exceeding costs. Wars between nuclear states 

might escalate as the loser uses more and larger warheads. 

But because it is not guaranteed for an equal power and also 

for a superior power to carry out complete disarming strike 

as discussed later in this chapter, if a country strikes 

first, it is very likely that the attacked country would 

respond and inflict an unacceptable demage on the initiator. 

*’Waltz, op.cit., pp.5-7 
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This uncertainty about outcomes might not allow leaders to 

commit the miscalculations that might lead to nuclear 

exchange. A conventional war which has been already initi¬ 

ated might be settled through negotiation. However the 

uncertainty does not necessarily discourage a country from 

launching a surprise attack in the conventional world. For 

example, the Japanese launched surprise attacks on Russia in 

1904 and on America in 1941 although they knew that the 

effect of such attacks would be minimal and that they could 

not fight a protracted war. In contrast to the conventional 

world, simple force comparisons are irrelevant as long as no 

side can launch a disarming attack with high confidence in 

the nuclear deterrence world. A small number of remaining 

nuclear weapons would, after all, inflict unacceptable dam¬ 

age. (The question whether or not nuclearization of a coun¬ 

try would invite its enemy's will not be discussed because 

if that would be the case, the situation will be exactly 

same as that discussed in this part.) 

Thirdly, we can analyze a threat of more powerfully 

nuclearized countries against a nuclearized lesser country. 
t 

Actually it has long been suspected that a country with a 

medium-size nuclear capability, such as France and China, 

could deter the threat of a superpower. But this suspicion 

is simply based on the disparity of forces between a medium 

size country and a superpower rather than the logic of 

deterrence. Even in the U.S.-Soviet nuclear balance, some 
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say that the disparity of power is in favor of the Soviets. 

However, according to Posen and Van Evera, the worry is not 

based on the overall power structure and deterrence concept 

but on only a simply quantitative comparison.28 The real 

issue here is whether or not a country can inflict unaccep¬ 

table damage on its enemy. 

Gallois introduces a concept of "proportional deter¬ 

rence" and says that it allows a small nuclear power to 

deter a stronger nuclear power by threatening reprisals 

whose damage would exceed the limited value of the stake 

represented by the small power.29 In his theory, there are 

three factors which might enable it to work: the behavior of 

the deterred, the capability of the deterring, and its will 

to retaliate in the case of deterrence failure. 

How does a country behave vis-a-vis another country? 

Logically speaking, we can presume two facts: i.e. 1) each 

country's behavior is oriented to its own national interest; 

2) each country exercises its power according to a utilita¬ 

rian calculation (value-maximizing).90 Presumption 1) cannot 

be easily verified because the operationalization of the 

concept of interest is not easy, and so this measurement is 

2‘Barry R. Posen and Stephen Van Evera, "Defense Policy 
and the Reagan Administration: Departure from Containment," 
International Security, 8 (Summer 1983), pp.3-45 

2’Pierre Gallois, Balance of Terror: Strategy for Nuclear 
Age, trans. Richard Howard (Boston: Hougton Mifflin Com¬ 
pany, 1961), ch.III 

î0Rhee, op.cit., pp.64-66 
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a hard one. However we can accept a state's general orien¬ 

tation to its interest. What I can confidently say is that 

the possibility of a nuclear holocaust must make any country 

cautious. Presumption 2) is based on Presumption 1), and 

means that one state's decisions are made and implemented 

rationally. On the basis of the two presumptions, if even a 

lesser country can acquire and preserve a capability which 

could inflict a loss exceeding the expected gain by any kind 

of a possible attacker, the attacker even though it is far 

more powerful than the lesser one attacked, would refrain 

from attacking it. Although there is some possibility of a 

preemptive strike against nuclear weapons by an adversary, 

this temptation could be decreased by increasing the surviv¬ 

ability of the nuclear weapons.11 The hypothesis of a lesser 

country's capability is a synthetic presumption which can be 

accepted only after an empirical certification. The exact 

nuclear capability of a lesser country is not the issue in 

"proportional deterrence" as long as the lesser country can 

inflict losses upon the powerful country. However, when we 

think of conventional war, it is not universally true 

because, in that kind of war, one country could extend its 

gain to the defender's whole population and whole territory 

31The problem of preemptive strikes is very controvercial 
even for the superpowers. Many ways increasing the surviv¬ 
ability have been proposed by many strategists. See Steven 
J. Rosen, "A Stable System of Mutual Nuclear Deterrence in 
the Arab-Israeli Conflict," American Political Science 
Review. 71 (Dec. 1977), pp.1374-1377. 
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if it attacked another with overwhelming forces as we can 

see in Genghis Khan's conquest war and Nazi Germany's defeat 

sweeping its neighbors. Mao developed his "people's war" 

concept in order to make use of his huge territory and max¬ 

imize the loss of the attacker. But even devoting two or 

three times the proportional effort to defense, given the 

present level of science, technology and economy, Pakistan 

will never be able to match India's conventional power. So 

a nuclear force appears all in all be a cheaper way of 

redressing a gross conventional inferiority. 

The question of whether the lesser country's nuclear 

weapons can inflict an unacceptable damage upon the power¬ 

fuls, even upon the superpowers, is the highlight of this 

logic of "proportional deterrence." If we assume that a 

lesser country would dare to risk its suicide to try and 

keep its vital interest, three conditions must be met for 

the military means of a strategy of dissuasion.*2 First, 

nuclear explosives and carrying vehicles must survive the 

first attack of an aggressor. For this, Rosen proposed five 

ways: launch-under-attack, continuous circulation, hardened 

silos and aircraft shelters, protective concealment, and 

land-mobile multiple aim point shelter.33 Other methods such 

3aSee Gallois, op.cit., pp.141-142 and George H. Ques¬ 
ter, "The Politics of Twenty Nuclear Powers," in Richard 
Rosecrance ed., The Future of the International Strategic 
System (San Francisco: Chandler Publishing Company, 1972), 
p.57. 

33Rosen, op.cit., pp.1374-1377 
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as dispersing V/STOL aircraft to road intersections, off¬ 

road-mobile, inland waterway, rail mobile, hard capsule, 

revetted rail, pool, pool/canal, canal, covered trench, bur¬ 

ied trench, hard rock tunnel, soil tunnel, submarines, sur¬ 

face ships and air platforms have been proposed.34 Although 

these methods might not guarantee the survivability of a 

substantive amount of the retaliatory capacity of the lesser 

country against the powerful one, it could guarantee that 

against other lesser countries. In addition, even a small 

number of remaining nuclear weapons could inflict an unac¬ 

ceptable damage, by the standard set by McNamara, upon a 

lesser adversary. On the other hand, theoretically speak¬ 

ing, "no-first-use" policy might improve the security of a 

lesser country's small nuclear capability in the sense that 

it is less provocative. 

Second, the reprisal force — if it consists of bomb¬ 

ers — must penetrate the aggressor’s defenses. Although we 

cannot apply Endicott's probability of a successful Japanese 

mission to bomb targets in China to a lesser country's mis¬ 

sion against a superpower, we can assume that the USSR would 

have considered the probability seriously. For example, 

34See the testimony of Colonel Vigil W. Munsey in Hear¬ 
ings before the Senate Armed Service Committee, Fiscal Year 
1975 Authorization for Military Procurement...April 2, 1974 
Part 6 (Washington, D.C.: Government Printing Office, 1974), 
p.3347 quoted in ibid., p.1377, Rosecrance, op.cit., p.57, 
and Paul Stares, "The Future of the French Strategic Nuclear 
Force," International Security Review. 5 (Summer 
1980),pp.239-241. 



85 

Russians would have to consider the possibility of Israeli 

counterthreats to the Baku industrial region and the major 

cities of south-central Russia, including Odessa and Tbilis, 

or to the Black Sea/Mediterranean fleets.*s In spite of the 

most massive and extensive strategic air defense in the 

world, the Soviet low altitude intercept capability is lim¬ 

ited.* 4 So "a desperate Israel might overfly weakly defended 

areas at treetop levels to carry out a limited strike on 

southern Georgian cities."*’ The possible effect of a super¬ 

power's nuclear exchange with a lesser country on its power 

relations with another superpower would force it to refrain 

from initiating a nuclear strike on a nuclearized lesser • 

country.** Those factors of proportional deterrence show the 

possibility of meeting the condition of the "unit veto 

international system," in which even a small country could 

enjoy its independence and security.** At present, this unit 

veto international system could be considered only in a 

local area. India would not threaten nuclearized Pakistan, 

**See J. Bowyer Bell, "Israel's Nuclear Option," Middle 
East Journal. 26 (Autumn 1972), pp.386-387 and Dunn, 
op.cit., p.83. 

**"Soviet Air Defenses." Air Force Magazine (March 
1976), quoted in Rosen, op.cit., p.1382 

*’Rosen, loc.cit. 

**Kemp et.al., op.cit., p.166 

*’Morton A. Kaplan, System and Process in International 
Politics (Huntington, NY: Robert E. Krieger Publishing Com¬ 
pany, 1975), pp.50-52 
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China would not be able to force nuclearized Korea to make 

concessions against its own intention. 

A lesser country cannot match an all out attack by a 

superpower which tests the lesser country's nuclear nerve. 

However the ultimate purpose of proportional deterrence is 

not to defend against the offensive of the powerful, but to 

prevent other countries from deciding to attack. If a 

lesser country does not want to surrender and if it cannot 

secure outside help, it must dissuade other countries from 

deciding to attack it by itself. For this purpose, only 

nuclear weapons could be competent. Nuclear weapons might 

not be the only weapons applicable in proportional deter¬ 

rence, but, at least at present, they must be the most 

effective weapons for it as Waltz precisely analyzes.40 Even 

though Israel can bomb the Soviet cities such as Baku and 

Tbilis with conventional weapons, it could not deter the 

Soviet threat by itself. Precisely because the Israeli con¬ 

ventional forces are so limited, they could inflict only a 

limited damage. 

To the nations that are fundamentally satisfied with 

the existing order, peace and security mean the preservation 

of the privileges they have.41 Particularly to Taiwan, South 

Africa, South Korea and Israel, complete submission is not a 

4“Waltz, op.cit., pp.5-6, 13-21 

41A. F. K. Organski, World Politics (New York: Alfred A. 
Knopf, 1961), p.378 
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simple deprivation of some privileges or freedom, it means 

the termination of their systems and ways of life. There¬ 

fore an unclear parity of military forces or inferiority 

makes the countries which are. facing more powerful enemies 

at present or in the future nervous and does not moderate 

their motivations to acquire a more decisive device to pro¬ 

tect themselves with. For example, Taiwan is absolutely 

inferior to China, and Israel will not be able to maintain 

its conventional parity or superiority over its Arab adver¬ 

saries in the future because of its limited economic and 

human resources. For example, in the early phase of the Yom 

Kippur War, the Israeli Armed Forces suffered great losses 

by the Egyptian and Syrian armed forces. For countries 

wanting clear superiority or at least ' parity, getting 

nuclear weapons is the clearest way, at present, particu¬ 

larly when considering the fact that the supply of conven¬ 

tional weapons is tightly controlled by the suppliers. This 

is very suggestive to some countries which have serious 

security problems with hostile neighbors equipped only with 

conventional weapons. And Waltz's argument, that if both 

hostile countries have nuclear weapons, it would be helpful 

in keeping the peace, is very suggestive to some countries 

which have serious security problem with hostile neighbors 

equipped with nuclear weapons.42 

42Waltz, op.cit., pp.3-10 
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II. Nuclear Weapons as a Device for Defence 

Consideration of the use of nuclear weapons for 

defensive purpose need not mean that all levels of deter¬ 

rence fail; fighting some kind of war without the threat of 

one country's vital interest (limited aims strategy) could 

easily be conceivable. The Egyptian initaion in 1973 is an 

example. They did not intend to cross the Egyptian-lsrael 

borderline. They only wanted to regain their occupied ter¬ 

ritory. In such a case, nobody might think that Israel 

would use its nuclear weapons against Egyptian cities such 

as Cairo and Alexandria in order to stop the Egyptian drive. 

For this contingency, the Israelis have to preserve a denial 

capability which is more useful than the threat of punish¬ 

ment.43 

Given the present military balance, the South Koreans 

cannot be optimistic about the possibility of stopping a 

massive mechanized invading force from North Korea before it 

made significant gains of South Korean territory. The 

Northerners' rapid advance in the early stage of the Korean 

War serves as a vivid example of the cost of a North Korean 

invasion. In spite of the Indian military's belief that it 

is competent to withstand the Chinese Army in the Moun¬ 

tains,44 past experience indicates that the Indian Army with 

43Glenn H. Snyder, Deterrence by Denial and Punishment. 
Research Monograph no.l (Princeton! Center of International 
Studies, Princeton University, 1959), p.38 

44K. Subrahmanyam, "India! Keeping the Option Open," 
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conventional weapons only would not be able to drive back a 

Chinese march through the Himalyan Path. The Israelis* 

qualitative superiority over the Arabs would not be able to 

cope with all possible contingencdies in the future. Actu¬ 

ally the Israelis suffered heavy casualties in three major 

fierce battles (the Egyptian initiation of the War and 

crossing the Canal, the Israeli counter-attack, and the 

Israeli crossing the Canal),45 and were fully cognizant of 

the capability, equipment, and morale of the Arabs in gen¬ 

eral, and of the Egyptians in particular. 

Cohen examined the advantages and defects of the past 

experience of defensive barriers.4* He saw that the Maginot 

Line, although it was formidable, lacked mobility and could 

not respond to the enemy massing its armor against some part 

of the line and, with overwhelming fire power, forcing its 

way through. Therefore, although it stood up quite well 

tactically, strategically the system proved a disaster. In 

contrast to the mammoth structure of the Maginot Line, the 

Siegfried Line consisting of relatively small field works 

was to act as a shock absorber based on defense in depth 

although it could not work as an unyielding obstacle. It 

quoted in Robert M. Lawrence and Joel Larus eds., Nuclear 
Proliferation Phase II (Lawrence: The University Press of 
Kansas, 1974), p.144 

45Moshe Dayan, Story of My Life (London: Weidenfeld and 
Nicolson, 1976), pp.406, 434 

4*S. T. Cohen, "Nuclear Barrier Defenses," International 
Security Review. 6 (Fall 1981), pp.290-291 
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was designed to wear down the enemy. Considering the advan¬ 

tages and defects, he proposed a nuclear defensive barrier 

to meet both nuclear and conventional offensive: 

This ... barrier system would consist of a com¬ 
plex of hardened fortifications, manned by conven¬ 
tionally armed forces; complemented by nuclear 
weapons in the barrier zone and to the rear; and 
backed up, in case of a breach or overflight by 
airborne troops, or in the case of amphibious out¬ 
flanking, by rearward mobile forces using both 
nuclear and conventional weapons.47 

Cohen particularly recommended neutron bombs as well as 

standard fission weapons and even nuclear reactors for pro¬ 

ducing radioactivity. The effects of redioactivity will be 

doubled by belting some materials containing sodium such as 

soda ash which costs less than a penny a kilogram. And this 

nuclear defensive capacity will be reinforced by conven¬ 

tional weapons in some cases. 

According to Cohen, the nuclear barrier defense gives 

economic, political and military advantages, although some 

of them might not be applicable in certain cases.44 Nuclear 

barriers would be very helpful to a defender which is short 

of manpower, such as Israel, because the nuclear facilities 

could multiply its firepower. Furthermore, "this defensive 

nuclear barrier would symbolize a truly defensive intention, 

47 ibid., pp.291-306 

4 4 ibid., pp.304-306 
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thereby enhancing military stability in related areas. 

Would-be aggressors would be deterred to a significant 

degree, and the professed nonaggressors would constitute no 

serious threat to the would-be aggressors."4 5* 

Considering those political, economic and military 

factors, Cohen discussed two areas of appllication such as 

South Korea and Israel for the nuclear potentials.50 For 

South Korea, the shortness of the cease-fire line and many 

existing conventional barriers will make the nuclear barrier 

very attractive and cost-effective. In order to avoid a 

nuclear contamination of a near-by population center, some 

part of the cease-fire line close to Seoul could be forti¬ 

fied only by intensively reinforced conventional forces. 

For Israel, the nuclear barrier is applicable to the Golan 

Heights. Considering the possible Soviet response, a 

nuclear barrier defense for Israel would constitute more 

credible and less risky deterrent against ground invasion 

than the threat of nuclear retaliation against the aggres¬ 

sor's cities.51 This kind of barrier would also be very 

effective for India at the Himalayan Path. 

4 * ibid., p.306 

5 0 ibid., pp.301-304 

51 ibid., p.304 



CHAPTER VI 

ECONOMIC FACTORS OF NUCLEAR WEAPONS 

Some nuclear proliferation opponents point out eco¬ 

nomic factors might affect the lesser countries' going 

nuclear, but others say that a nuclear arms program for 

almost all nuclear candidates would be only a small portion 

of their huge defense budgets and would not divert signifi¬ 

cant resources from the civilian economy.1 The usual assump¬ 

tion that nuclear armament is very costly seems to be based 

upon the superpower's model, the British and French experi¬ 

ence of economic difficulties, and somewhat exaggerated 

total costs, which have been incurred both for the develop¬ 

ment of basically nonmilitary technology and installations 

and military objectivies.2 Some opponents advise nuclear 

potentials to invest their money in order to alleviate their 

economic problems, such as high inflation rate, huge foreign 

debts, poverty and poor welfare systems, and some people 

argue for the cost-effectiveness of conventional weapons. 

So it is necessary to consider this problem in various con¬ 

texts: for example, the degree of military readiness, the 

question of whether the candidate can divert resources for 

nuclear armament, a comparison between the costs of nuclear 

2Lefever, op.cit., p.117 

2William Van Cleave, "Nuclear Technology and Weapons," in 
Lawrence and Larus, op.cit., p.55 
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weapons and conventional weapons, and the ultimate 

effectiveness for defending national interest. 

First, the degree of military readiness of a country 

depends on its policy goal. We can think of two levels of 

nuclear armament for the lesser countries: one is for a min¬ 

imum deterrence against another lesser country; another is a 

proportional deterrence against a powerful country. The 

small number of Israeli nuclear weapons would fall in the 

first case. According to the research done in the 

mid-1960s, any country operating a "decent-sized" nuclear 

reactor could produce a few nuclear bombs for about -$31 mil¬ 

lion, India could produce one or a few nuclear bombs for $25 

million to $50 million, and a less advanced country for $50 

million to $100 million.* And a study by the Stockholm 

International Peace Research Institute estimated that the 

cost per 10-20 kiloton equivalent nuclear weapon is only $10 

million.4 

France, Britain and China can be regarded as main¬ 

taining capabilities for a proportional deterrence purpose. 

According to Kemp, nuclear weapons equivalent of 100 mega- 

ton(Mte) delivered could kill 37 million Russians (15 per¬ 

cent of the total population) and destroy 59 percent of 

their total industrial capacity: and 200 Mte could kill 52 

* ibid., p.56 

4The Stockholm International Peace Research Institute, 
Nuclear Proliferation Problems (Cambridqe: MIT Press, 1974), 
p.116 
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million Russian people (21 percent) and 72 percent of indus¬ 

trial capacity.* However, a lesser country's acquisition of 

a proportional deterrence capability against a superpower 

would only be its secondary purpose; megatonage less than 

100 or 200 might be enough. Leonard Beaton estimated that a 

country could produce and support that capability including 

a mixture of modern aircraft and nuclear warhead missiles by 

committing itself to add some $300 million to its annual 

defense budget for ten years.* According to the present 

defense expenditures of the nuclear potentials shown in 

Table 21, these prices are within their reach. Their pres¬ 

ent defense budgets are not less than those of Britain and 

France in 1960s just after their nuclear tests (See Table 

22). 
On the other hand, sophisticated modern conventional 

equipment is extremely expensive. One F-16 fighter costs 

$18.8 million and one F-15 fighter costs $44.5 million.7 

Although some countries with a high level of military indus¬ 

try, such as Brazil and South Africa, do not purchase so 

many arms from outside, Egypt will pay about $6.2 billion 

for purchasing conventional arms over four years by 1984, 

*Geoffrey Kemp, Nuclear Forces for Medium Powers. Part X* 
Targets and Weapons Systems. Adelphi Papers, 106 (London: 
IISS, 1974), p.56 

‘Leonard Beaton, "The Capabilities of Non-Nuclear Pow¬ 
ers," quoted in Lawrence and Larus, op.cit., p.56 

7Aviation Week and Space Technology. March 18, 1985, p.12 
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and South Korea also has several arms agreements with the 

United States, (among them, one to pay $900 million for 36 

F-16 fighters and spare parts as shown in Table 23). The 

Iraqis fighting with Iran have $9,962 billion or more in 

conventional arms agreements for the 1983-1984 fiscal year. 

The fact that strategic forces consume only 15 percent of 

the U.S. defense budget is very suggestive to the nuclear 

candidates' long-term defense budgets. According to a 

Brookings Institution study, a nuclear-emphasis force would 

save around $5 billion of the U.S. defense budget annually 

_ compared with a conventional-emphasis program.8 Even for the 

nuclear candidates, nuclear weapons would ultimately 

decrease their defense budget. 

'Casper W. Weinberger, Annual Report to the Con¬ 
gress: Fiscal Year 1983 (Washington, D.C.: U.S. Government 
Printing Office, 1982), p.I-1, and Charles Schultz et.al., 
Setting National Priorities: The 1972 Budget (Washington, 
D.C.:Brookings Institution, 1971), p.58 quoted in Roger D. 
Speed, Strategic Deterrence in the 1980s (Stanford: Hoover 
Institution Press, 1979), p.119 



CHAPTER VII 

CONCLUSION 

Both a defence policy and a diplomatic policy are 

part of a country's foreign policy. "War is not merely a 

political act but also a real political instrument, a con¬ 

tinuation of political commerce, a carrying out of the same 

by other means."1 Defence policy is one means of implement¬ 

ing a diplomatic policy. An adequate and effective defence 

policy can contribute to achieving diplomatic goals, and 

skillful diplomacy can compensate for the defects of a 

defence policy or a military weakeness. Obviously it is 

necessary to achieve a harmony between the two. When con¬ 

sidering that a huge amount of military equipment and its 

uses are not easily changeable, defence policy is less flex¬ 

ible than diplomatic policy. So it is necessary to be more 

concerned with the less flexible defence policy. We can see 

many examples that poor defense policies failed to back up 

diplomatic policies in history. Poor military readiness did 

not permit France to observe its alliance treaty with 

Czechoslovakia, Yugoslavia and Romania against Germany when 

the Germans invaded Eastern Europe in 1939.2 The U.S. com¬ 

mitment of diplomatic support for Eastern Europe without a 

*Karl von Clausewitz, On War, trans. J. J. Graham (Lon¬ 
don: Routledge & Legan Paul, 1849), p.23 

2Samuel P. Huntington, The Common Defense (New York: 
Columbia University Press, 1961), pp.9-10 
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military policy brought about crises in Czechoslovakia and 

Hungary. The diplomatic policy can usually be implemented 

successfully only when it is backed up by military policy. 

Opponents of proliferation consider that two factors 

push countries to obtain nuclear weapons, technology and 

motivation. Both positive and negative approaches are pro¬ 

posed in order to stop the technology transfer. But the 

positive approach, nuclear assistance as a . means of 

restraining the recipients' behavior, can result in the 

nuclear candidate states' diversion of the technology 

sources for nuclear armament, as well as the negative one 

would necessitate the self-reliance of such countries. But 

in spite of some problems, and the incentives for nuclear 

power make the nuclear potentials continue to construct 

nuclear powerplants. Furthermore power reactors themselves 

are only one of eight ways to make bombs. Other weapons-re- 

lated technologies are within their reach. Finally, assem¬ 

bled nuclear weapons can be tested even with outside help, 

as Israel and Pakistan are said to have done.1 

3"Israel offered France its knowledge of how to produce 
heavy water and to extract uranium from low-grade ore, both 
reportedly of considerable help to the French in decreasing 
their reliance on American technology. In return, French 
concluded an agreement with Israel providing Israeli scien¬ 
tists with access to basic French nuclear technology and 
train quite possibly including detailed information from the 
results of the early French atomic tests in the Sahara. It 
is possible that a bomb of French-Israeli design was tested 
by the French in their Sahara facility in the early 1960s, 
though there is no public evidence of this." According to AP 
report, Pakistan carried out nuclear test with Chinese help 
in Chinese Xinjiang-Uygur Autonomous Region. See Lefever, 
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In order to curb their motivation, the opponents of 

proliferation see both a security guarantee and conventional 

arms transfer as possible methods. However, both of them 

may be viewed lacking credibility. Pakistan suffered a U.S. 

embargo of arms and parts in the 1965 war with India, and 

South Africa experienced the same treatment imposed by the 

United Nations-sponsored arms embargo of 1963. Israel was 

in the same situation in the Six-Day War in 1967. Further¬ 

more U.S. arms sales to both warring sides in the Middle 

East, South West Asia and, most recently, the Korean Penin¬ 

sula makes the related countries suspicious of U.S. inten¬ 

tions. Neither diplomatic devices alone, nor the superpow¬ 

er's guarantee and arms aid, can be workable for the lesser 

countries' security in any real sense. Therefore the lesser 

countries seek other methods which might be able to give 

them better chance of securing their very existence and of 

decreasing their dependency on other countries. The nuclear 

weapons are pursued as one of the methods although they are 

not omnipotent. 

The lesser countries can manage their nuclear facili¬ 

ties and weapons. Some devices such as the "insertible 

nuclear capsule" (INC) and the "permissive action link" 

(PAL) can prevent the weapons from being fired improperly 

and stolen by terrorists or others. Some bombs are likely 

op.cit., 
29, 1984. 

pp.68-69, and Joonq-Anq Daily News (Seoul),March 
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to survive a surprise strike of their direct enemies and 

would be delivered to their targets. This means they are 

likely to be able to inflict an unacceptable damage on their 

direct adversaries in some contingencies. Although the 

nuclear weapons could not guarantee everything, even super¬ 

powers might not dare infringe the vital interests of those 

countries in exchange for their own cities and industries, 

particularly when their concerned interests are not so cru¬ 

cial. Even a fierce animal would not dare attack a porcu¬ 

pine armed with spines unless it is not hungry to die.4 

Small countries’ defense budgets can afford the nuclear 

armament for a minimum deterrence or for a proportional 

deterrence vis-a-vis small countries or the powerfuls. In 

the long run, it might decrease defense expenditures. Fur-!- 

thermore, a primary purpose in advocating a military prepa¬ 

ration is to develop a viable defense for a country rather 

than merely to save money. The statement by former Pakis¬ 

tani President Bhutto after the Indian nuclear explosion of 

1974 — that Pakistan will, if necessary, "eat grass but 

produce the bomb" — does show it most eloquently.* 

4R. Robert Sandoval, "Consider the Pocupinte: Another 
View of Nuclear Proliferation," Bulletin of the Atomic Sci¬ 
entists. 32 (May 1976), pp.17-19 

*Shirin Tahir-Kheli, "Pakistan's Nuclear Option and U.S. 
Policy," Orbis. 22 (Summer 1978), p.367 
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Politically speaking, even if the nuclear weapons of 

small countries would destablize the world order, no one can 

deny the fact that the aspiration for the autonomy of a com¬ 

plete deterrence is an entirely consistent extension of the 

drives toward national security and statehood. No one can 

say that to faciliate limited death and destruction is more 

moral than to prevent slaughter by threatening disaster.* 

Any country would hardly sacrifice its security for the 

cost-effectiveness, the security of other countries, or the 

stability of world order. Even nuclear opponents do not 

argue for a comprehensive unilateral dismantlement of 

nuclear weapons for the United States at present. They are 

rather trying to freeze or reduce nuclear weapons and/or 

advocate a "no-first-use" policy.7 A country's armament must 

not be simply based upon the present situation but must be 

based on the consideration of the long-term trend of the 

arms race and international relations, because the poten¬ 

tiality of renewed warfare always exists. 

6See Arther Lee Burns, Power Politics and the Growing 
Nuclear Club (Princeton: Center of International Studies, 
Princeton University, 1959), p.6, and Herbert Scoville Jr., 
"Flexible Madness?" Foreign Policy. 14 (Spring 1974), 
p.177. 

’See McGeorge Bundy, George F. Kennan, Robert S. McNamara 
and Gerard Smith, "Nuclear Weapons and the Atlantic Alli¬ 
ance," Foreign Affairs. 60 (Spring 1982), Congressional 
Record. March 10 and March 30, 1982, Tests of Kennedy-Hat- 
field and Jackson-Warner Resolutions, and Leon V. Sigal, 
"Warming to the Freeze," Foreign Policy. 48 (Fall 1982). 
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Almost all nuclear potentials, in the next several 

years or so, can come within hours of a bomb without plainly 

violating their "agreement" — without diverting special 

nuclear material and, therefore, without any possibility of 

being curbed by "safeguards" designed, as Wohlstetter said.' 

The main constraint on going nuclear is neither economic nor 

technological, but the political calculation and the inter¬ 

national environment. Although nuclear weapons cannot guar¬ 

antee everything, they can enhance the capability of deter¬ 

rence and defense. This is very attractive to the nuclear 

candidates particuarly which are not confident of their mil¬ 

itary capability. Even the countries, which denied their 

intention to go nuclear, keep their nuclear options open to 

meet some situations. This enables the nuclear potentials 

to assemble bombs hastily in some contingencies and these 

hastily assembled bombs for an emergency are more likely to 

be used than those already assembled for a deterrence and 

defense purpose. Therefore, actually what the superpowers 

should do is rather to try to decrease the chance of nuclear 

weapons being used than to oppress the candidates' motiva¬ 

tions. 

'Albert Wohlstetter, "Spreading the Bomb without Quite 
Breaking the Rules," Foreign Policy. 25 (Winter 1976-1977), 
pp.88-89 
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TABLES 

TABLE 1 

FUEL PRICES 

(in 1972 constant US$) 

LWR 
High Low 

Nat. 
High 

Gas 
Low 

Oil 
High Low 

Hard 
High 

Coal 
Low 

Operation 
(in 1972) 
m$/Kwh 2.4 1.8 5.4 2.6 6.9 3.9 9.1 3.2 
$/10 mil.Kcal 9.4 7 25 12 30 17 40 14 
cent/mi1. Btu 24 18 63 30 76 43 100 36 

Operation 
(in 1980) 
m$/Kwh 3.2 2.6 9.6 6.2 16.2 11.5 11.0 6.4 
$/10 mil.Kcal 12.5 10.2 45 29 70* 50** 48 28 
cent/mi1. Btu 32 26 113 73 176 : L25 120 72 

Notes: 
1) * Corresponds roughly to $9/bl. f.o.b. Persian Gulf. 

2) ** Corresponds roughly to $6/bl. f.o.b. Persian Gulf. 

Source: 'Energy Prospects to 1985: An Assesment of Long- 
Term Energy Developments and Related Policies,' 
vol• II, OECD, 1974 
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TABLE 2 

POWER PLANTS CANCELLED, 1974 THROUGH MAY 1983 

Number of Units Total Me 

Nuclear 98 108500 
Fossil 49 30900 

Total 147 139400 

Source: 'Atom,' 326 (Dec. 1983) 
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TABLE 3 

COMPARISON OF PRICES OF OIL AND URANIUM 

(1) (2) 
Year Oil 

($/bll) 

(3) 
Uranium 

($/bs) 

(4) (5) (6) 
Uranium Estimation 

($/bs) 
Low- Base High- 
Growth Case Growth 
Case Case 

1967 . 1.80 
1970 (6 
1971 2.18 (6 
1972 2.47 6.0 (6 
1973 5.11 6.0 (6 
1974 11.65 11.0 (8 
1975 23.7(12 
1976 39.7(16 
1977 12.09 42.2 
1978 43.2 
1979 24.00 42.6 
1980 30.00 31.8 
1981 34.00 24.2 
1983. 29.00 
1985 
1990 
1995 
2000 

.30) 

.20) 

.30) 

.50) 

.30) 

.30) 
25) 

23 25 28 

28 32 37 
33 36 47 
36 42 55 
40 47 59 

Notes: 
1) Column (2) derived from the 'Joong-Ang Daily News,' 

March 7, 1983, and the price of each year is of parti¬ 
cular (irregular) month of each year in column (1). 

2) Column (3) derived from the answer of the British 
Secretary of State for Energy, John Moore in the Bri¬ 
tish Parliament hearing on May 21, 1982. The Prices 
are annual averages of monthly prices in the spot mar¬ 
ket estimated by the U.S. firm, NUEXCO. See 'Atom' 309 
(July 1982). Figures in brackets derived from 'Uranium 
Price Formation, EA-498, (Oct. 1977)', Electric Power 
Research Institute, and the prices are the weighted 
coverage of the immediate long term contract prices. 

3) Column (4), (5), (6) derived from 'Nuclear Fuel and 
Energy Policy,' S. Basheer Ahmed, and prices are 1975 
constant U.S. dollars. 
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TABLE 4 

CRUDE OIL PRODUCTION AND CONSUMPTION, 1974-75 
(1000 bbl/day) 

1975 Preliminary 1974 
Country Produc- Consump- (a-b) Produc- Consump- (a-b) 

tion(a) tion(b) .tion(a) tion(b) 

CATEGORY I 
Argentina 387 426 - 414 432 - 

Brazil 174 897 - 172 855 - 

Egypt 230 169 + 148 160 - 

India 165 455 - 156 441 - 

Israel 75 n.a. n.a. 100 140 - 

Pakistan 6 77 - 9 76 - 

S. Africa - 294 - - 287 - 

S. Korea - 288 - - 263 - 

Taiwan 5 151 — 3 187 — 

CATEGORY II 
Japan 12 4,859 - 13 5,105 - 

W. Germany 112 2,744 — 121 2,892 — 

CATEGORY III 
Iraq 2,240 n.a. n.a. 1,869 100 + 
Libya 1,488 n.a* n.a. 1,521 30 + 
Syria 175 n.a. n.a. 124 48 t 

CATEGORY IV 
Iran 5,350 436 + 6,021 416 4- 

Source: 'World Petroleum Report,' 22 (1976) 



106 

TABLE 5 

EXTERNAL PUBLIC DEBT OUTSTANDING 
(for 1979, US $ million) 

Rank Country Debt Rank Country Debt 

1 Brazil 35,092 
2 Mexico 28,805 
3 India 15,641 
5 S. Korea 14,694 
6 Indonesia 13,326 
7 Egypt 11,409 
9 Israel 9,954 

11 Argentina 8,716 
12 Spain 8,656 

13 Pakistan 7,998 
14 S. Africa 7,399 
15 Iran 7,372** 
19 Chile 4,767 
20 Taiwan 3,837* 
24 Yugoslavia 3,700 
32 Syria 2,283 
39 Nigeria 1,389* 
53 Iraq 878** 

Notes: 
1) *s are for 1977. 

2) **s are for 1978. 

Source: 'World Development Report,' World Bank, 1981 
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TABLE 6 

URANIUM RESOURCES IN NUCLEAR THRESHOLD POWERS 
(thousands of metric tons of uranium) 

Reserves Resources 
Less than $30 $30 - $50 Less than $30 $30 - $50 
per pound of per pound per pound of per pound 
uranium of uranium uranium of uraniui 

Argentina 17.8 24 0 0 
Brazil 18.2 0 8.2 0 
India 29.8 0 23.7 0 
S. Korea 0 3 0 0 
S. Africa 306 42 34 38 
Australia 289 7 44 5 
Canada 167 15 392 284 
Italy 1.2 0 1 0 
Japan 7.7 0 0 ' 0 
Mexico 4.7 0 2.4 0 
Spain 6.8 0 8.5 0 
Sweden 1 300 3 0 
W. Germany 1.5 0.5 3 0.8 
Yugoslavia 4.5 2 5 15.5 
Chile 0 0 5.1 0 

Source: 'Uranium Resources, Procuction, and Demand,' OECD, 
1977 
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TABLE 7 

NUCLEAR POWER AND NUCLEAR PROLIFERATION CAPABILITY(I) 
Mwe (Number of Reactor) 

(1) 

Country 

(2) (3) (4) (5) 
NPT Nuclear Power Reactors 

Status** Operational Under Cons- Planned 
truction or 
Order 

CATEGORY I 
Argentina N 335(1) 600(1) 2492(4) 
Brazil N 3116(3) 
Egypt S *** 622(1) 
India N 602(3) 1087(5) 
Israel N *** 600(1)**** 
Pakistan N 125(1) 600(1)**** 
S. Africa N 1843(2) 
S. Korea P 564(1) 4954(6) 
Taiwan* P 4900(?) 

CATEGORY II 
Japan P 14316(22) 7274(9) 5411(6) 
W. Germany P 8607(14) 10636(10) 14386(12) 

CATEGORY III 
Iraq P 
Libya P 
Syria P 

CATEGORY IV 
Iran P 

Total 24549(42) 34410(36+) 24111(25) 

Notes: 
1) * This figure derived from 'Nuclear News,' Feb. 1976. 

2) ** In column (2), each N, Sr P means non-party, signa¬ 
tory and party. 

3) *** xhis means that a country has formally anounced 
that it has one or more nuclear plants on order or 
under construction by the end of 1975. 

4) **** This is estimated value and not included in total 
value. 

Source: 'Power Reactors in Member States,' 1980 ed., IAEA 



109 

TABLE 8 

NUCLEAR POWER AND NUCLEAR PROLIFERATION CAPABILITY(II) 

(1) 
Country 

(2) (3) (4) 
Capacity Forecast (MWe) 

1983 1988 1993 

(5) (6) (7) 
Annual Bomb 
Equivalent by 
1983 1988 1993 

CATEGORY I 
Argentina 935(2) 1627(3) 
Brazil 626(1) 3116(3) 
Egypt 
India 1249(6) 1689(8) 
Israel 
Pakistan 125(1) 

600(1) 
725(2) 

S. Africa 1843(2) 1843(2) 
S. Korea 1798(3) 5518(7) 
Taiwan* 4900(?) 

2227(4) 18 32 44 
3116(3) 12 62 62 
622(1) 12 

1689(8) 25 33 33 
600(1) 12 12 
725(2) 2 14 14 

1843(2) 36 36 36 
5518(7) 36 110 110 
4900(?) 98(?) 98 

CATEGORY II 
Japan 17430(27) 27151(38) 27151(38) 348 543 543 
W. Germany 17682(22) 26208(30) 27508(31) 353 524 550 

Total 41688(64) 73377(94+) 75899(97+) 830 1464 1514 

Notes: 
1) * Figures of Taiwan derived from 'Nuclear News,' Feb¬ 

ruary 1976.. 

2) Column (2), (3), (4) derived from 'Power Reactors in 
Member States,'1980 ed., IAEA. 

3) Numbers of "Annual bomb equivalent" in column (5), (6), 
(7) are rough approximation which assume each 1000 MWe 
in column (2), (3),(4) is operated in such a way as to 
produce 200 Kg of plutonium required for one bomb. 
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TABLE 9 

NUCLEAR POWER AND NUCLEAR PROLIFERATION CAPABILITY (III) 

Number of Number of 
Research Reactors Research Reactors 
Opra- Under Opera- Under 

Country tional Constr- Country tional Constr¬ 
uction uction 

CATEGORY I CATEGORY II 
Argentina 5 Japan 21 2 
Brazil 3 W. Germany 28 3 
Egypt 1 
India 3 CATEGORY III 
Israel 2 Iraq 1 
Pakistan 1 
S. Africa 2 CATEGORY IV 
S. Korea 1 Iran 1 

Total 69 5 

Source: 'Power and Research Reactors in Member States,' 
IAEA, 1972 
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TABLE 10 

PROJECTED U.S. CARBON DIOXIDE PRODUCTION (2000-2025) 

World Level of Carbon Dioxide Production 
Energy U.S. Energy in billion metric tons/year* 
Strategy Use U.S. Nuclear U.S. Nonnuclear 

Year (% nuclear) (q/year) World U.S. World U.S. 

2000 20 101 37 5 38 6 
126 38 • 6 41 9 

2000 5 101 43 5 44 6 
126 44 6 47 9 

2025 35 126 73 5 76 8 
170 75 7 80 12 

2025 5 126 104 5 107 8 
170 106 7 111 12 

Notes: * 1974 world carbon dioxide production was 18 billion 
metric tons. 1974 U.S. carbon dioxide production 
was 4.3 billion metric tons. 

Source: 'Economic and Environmental Impacts of U.S. Nuclear 
Moratorium, 1985-2010,' 2nd ed., The Institute for 
Energy Analysis, 1979 
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TABLE 11 

ESTIMATES OF WHOLE-DOSE RATES IN THE U.S., 1970 

Source of Radiiation Average Dose Rates 
(mrem/year) 

NATURAL 
• 

Environmental 
Cosmic Radiation 45 (30-130)* 
Terrestrial Radiation 60 (30-115)** 

Internal Radioactive Isotopes 25 
Subtoal 130 

MAN-MADE 
Environmental 
Global Fallout 4 
Nuclear Power 0.003*** 

Medical 
Diagnostic 72 
Radiopharmaceuticals 1 

Occupational 0.8 
Miscellaneous 2 
Subtotal 80 

Total 210 

Notes: 
1) * Values in parentheses indicate range over which aver¬ 

age levels for different states vary with elevation. 

2) ** Range of variation (shown in parentheses) attribu¬ 
table largely to geographic differences in the con¬ 
tent of potassium-40, radium, thorium, and uranium in 
the earth's crust. 

3) *** This rose to about 0.023 millirem per year in 
1975; see the fuel cycle discussion below for magni¬ 
tude of dose commitment from current capacity. The 
dose rate is the annual amount of radiation due to 
all preceding nuclear power generation activities; 
the dose commitment is the total amount of radiation 
eventually delivered, over an assigned period of 
time, due to a given amount of electricity generated 
by nuclear means. 

Sources: 'Nuclear Power Issues and Choices,' The Nuclear 
Energy Policy Study Group, 1977 
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TABLE 12 

ESTIMATED ANNUAL WHOLE-BODY DOSE OF RADIOACTIVITY 
(millirems) 

Year 
Nuclear 

High Energy 
Supply Case 

Low Energy 

Coal.Supply Case 
Both High and 
Low Energy 

1975 0.022 0.022 0.022 
1985 0.14 0.14 0.14 
2000 0.41 0.36 0.14 
2010 0.70 0.52 0.12 

Sources 'Economic and Environmental Impacts of U.S. Nuclear 
Moratorium, 1985-2010,' 2nd ed., The Institute for 
Energy Analysis, 1979 
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TABLE 13 

ESTIMATED U.S. AIR POLLUTION EMISSIONS FOR A.D. 2000 
(million of tons per year) 

Nuclear Supply Coal Supply 
Case Case 
High Low High Low 

Pollutant Present Energy Energy Energy Energy 

Sulfur Dioxide* 20 12 9 15 12 
Nitrogen Oxides** 23 27 22 34 28 
Particulartes*** 5 12 11 13 12 
Hydrocarbons**** 14 6 5 7 5 
Carbon Monoxide 108 24 21 25 22 

Notesî 
1) * The Brookhaven National Laboratory model assumes 90 % 

removal of sulfur from 2.6 % coal in coal-fired steam 
electric plants. Dominant contributions are from coal- 
fired steam electric plants and coal for industrial 
process heat and steam. 

2) ** Current standards for electric utilities were assu¬ 
med. Dominant sources are coal-steam electric and 
transport sector, particularly trucks and buses. Con¬ 
tribution of automobiles is insignificant. 

3) *** Increase in emissions due primarily to increase in 
emissions from coal used in industry for process heat 
and steam. 50 % precipitator efficiency is assumed 
with coal of 10 % ash. 

4) **** Reductions primarily due to improved emission 
control from automobile fleet. 

Source: 'Economic and Environmental Impacts of a U.S. Nucl¬ 
ear Moratorium, 1985-2010,' 2nd ed., The Institute for 
Energy Analysis, 1979 
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TABLE 14 

EXPECTED NUMBER OF U.S. REACTOR ACCIDENTS 

Year 
Nuclear Supply Case 

High Energy Low Energy 

Coal Supply Case 
Both High and 
Low Energy 

1975 (228)0.011 (228)0.011 (228)0.011 
1985 (1105)0.054 (1105)0.054 (1105)0.054 
2000 (5980)0.306 (5598)0.286 (2855)0.142 
2010 (12956)0.671 (11138)0.576 (4447)0.221 

Notes: Cumulative reactor-years in parentheses 

Sources: 'Economic and Environmental Impacts of a U.S. 
Nuclear Moratorium, 1985-2010,' 2nd ed., The 
Institute for Energy Analysis, 1979 
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TABLE 15 

ESTIMATED NUMBER OF U.S. COAL MINING INJURIES PER YEAR 

Nuclear Supply Case Coal Supply Case 
Year High Energy Low Energy High Energy Low Energy 

1985 8058(82.2) 7922(80.7) 8058(82.2) 7922(80.7) 
2000 7430(59.4) 4215(33.7) 12285(98.3) 8165(65.3) 
2010 7162(51.3) 3844(27.5) 13714(98.3) 8378(60.0) 

Note: Fatal injuries are given in parentheses. 

Source: 'Economic and Environmental Impacts of a U.S. Nucl¬ 
ear Moratorium, 1985-2010,' 2nd ed., The Institute for 
Energy Analysis, 1979 
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TABLE 16 

LAND REQUIREMENTS - A.D. 2000 
(all entries in thousand of acres) 

Nuclear 
High 
Energy 

Supply Case 
Low 
Energy 

Coal Supply Case 
High Low 
Energy Energy 

Transmission 
Distribution 
Right-of-way 

and 

• 20,800 16,600 20,800 16,600 

Uranium Minimg 
20 % Deep 0.34 0.38 0.12 0.12 
80 % Deep 6.2 5.4 2.2 2.2 

Coal Mining 
30 % Deep 94 51 155 101 
70 % Strip (a) 332 180 548 356 

(b) 98 53 162 105 
(c) 61 37 118 76 

Notes: 
1) (a) 14 % Western, 35 % Midwestern, 51 % Appalachian 

(1970 distribution) 

2) (b) 50 % Western, 25 % Midwestern, 25 % Appalachian 

3) (c) 60 % Western, 20 % Midwestern, 10 % Appalachian 

Source: 'Economic and Environmental Impacts of a U.S. Nucl¬ 
ear Moratorium, 1985-2010,' 2nd ed., The Institute for 
Energy Analysis, 1979 
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TABLE 17 

PARTICIPATION OF SCIENTISTS IN U.S. ATOMIC ENERGY RESEARCH 

Country 
Number of 
Scientists Country 

Number of 
Scientists 

CATEGORY I CATEGORY II 
Argentina 192 Japan 803 
Brazil 133 W. Germany 833 
Egypt 103 
India 1104 CATEGORY III 
Israel 250 Iraq 24 
Pakistan 120 Libya 3 
S. Africa 88 
S. Korea 195 CATEGORY IV 
Taiwan 715 Iran 73 

Total 
* 

4634 

Note: Numbers are cumulated from 1955 to 1976. 

Source 
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TABLE 18 

DELIVERY VEHICLE 

Country Aircraft Artillery and SSM 

CATEGORY I 
Argentina 6 Canberra, 38 Mirage 

III, 30 A-4 
6 M-109 155 mm sph 

Brazil Less than 12 Mirage 
III 

n.a. 155 mm 

Egypt 60 F-16, 113 Mirage V, 
56 Su-7, 14 Tu-16, 
154 MiG-21 

n.a. 152 mm/180 mm/ 
240 mm. 
n.a. Samlet/Scud 

India 45 Canberra, 40 Jaguar 
(115), 40 Su-7, 340 
MiG-21, 130 MiG-23 
Mirage 2000(115), 
MiG-21/23(48) 

n.a. 180 mm 

Israel 40 F-15U1), 72 F-16 
(72), 131 F-4, 130 
A-4, 150 Kfir(60) 

300 M-109 155 mm sph 
(200), 48 M-110 203 
mm sph 
n.a. Lance/Jaricho 

Pakistan 6 F-16(34), 11 Canbe- 
berra, 13 Mirage III, 
62 Mirage V 

100 M-109 155 mm sph 
(n.a.), 40 M-110 203 
mm sph(n.a.) 

S. Africa 5 Canberra, 6 Bucca¬ 
neer, 32 Mirage F-l 

40 G-5 155 mm towed 
gun 

S. Korea 70 F—4(6), 250 F-5 
(66), F-16(36) 

n.a. M-109 155 mm sph 
(37), n.a. M-110 203 mm 
sph, 
12 Honest John 

Taiwan 248 F—5(60), 42 F-100, 
59 F-104 

125 M-109A1 155 mm sph, 
75 M-110 203 mm sph 
n.a. Kung Feng, n.a. 
n.a. Hsiung Feng, 
n.a. Honest John 
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Table 18, continued. 

Country Aircraft Artillerly and SSM 

CATEGORY III 
Iraq 9 Tu-22, 8 IL-28, 70 n.a. 152 mm(85), 

Su-7/20, 70 MiG-21, 70 n.a. Scud-B(n.a.), 
MiG-23, 37 Migage F-l n.a. FROG(n.a.) 
(42), Super Etendard 
(5), MiG-23/25/27(150) 

Lybia 7 Tu-22, 100 Su-20/22, 
55 MiG-21, 175 MiG-23 
(140), 40 Mirage F-l 
(40), 65 Mirage V 

40 M-109 155 mm sph, 
n.a. 152 mm, n.a. 240 
mm 
48 FROG-7, 70 Scud-B 

Syria 18 Su-7, 40 Su-20, 24 FROG-7, 9 Scud-B 
200 MiG-21, 90 MiG-23 
(n.a.) 

CATEGORY IV 
Iran 90 F-4, 135 F-5 n.a. M-109A1 155 mm sph, 

n.a. M-110 203 mm sph 

Notes: 
1) Numbers in parantheses are on order. 

2) Category II is omitted. 

3) It is said that only 12 of F-4 and 50 of F-5 among 
Iranian jets are serviceable, but it is also said that 
parts for those aircraft are supplied by some countr¬ 
ies. 

Source: 'The Military Balance 1983-1984,' and 'Jane's Weapon 
System 1983-1984' 
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TABLE 19 

PERFORMANCE OF DELIVERY VEHICLE 

Category & 
Type 

Range 
(Km) 

Max. Speed 
(mach) 

Weapons 
(000 

Load Warhead & 
lb) Max. Yield 

AIRCRAFT 
F-4 2200 2.4 16 
F-16 3800 2+ 20 
F-104 2400 2.2 4 
Mirage III 2400 1.8 19 
Jaguar 1600 1.4 10 
Super Etendard 1500 1.0 2 
Buccaneer 3700 0.95 12 
MiG-21 1100 2.2 2 
MiG-27 1400 1.7 7.5 
Su-7 1400 1.7 5.5 
Su-20 1800 1.6 4 
Tu-16 4800 0.8 20 
Tu-2 2 4800 1.5 12 

ARTILLERY 
M-110 203 mm 16 1 x lKt range 
M-109 155 mm 18 1 x 2Kt range 
152 mm n.a. n.a. 
S-23 180 mm 30 1 x lKt range 
203 mm 18+ n.a. 
240 mm 10 n.a. 

MISSILE 
Honest John 40 1 x lKt range 
Lance 110 1 x lKt range 
Scud 160-450 1 x lKt range 
FROG 40-60 1 x 200 Kt 

Notes: Performance of other vehicles are shown as following. 
1) 3000 to 6000 kilometers of range; Canberra and A-4: 

1000 to 3000 kilometers ? IL-28: 1000 kilometers; 
Jericho SSM (see Frank C. Barnaby, "How States Can Go 
Nuclear," 'Annals,1 430, 1977). 

2) F-5E/F; 3720 Km: F-15; 4681+ Km: MiG-23; 960 Km of 
combat radial: Mirage F-l/V/2000 are conversions of 
Mirage III, so their basic performances are similar to 
the original (The Research Institute for International 
Affairs, 'Present Military Situation of the Four Pow¬ 
ers in the North East Asia,' Seoul: RIIA, 1980). 
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Table 19, continued. 
3) Ching Feng's performance is 120 Km of range and 1400 Km 

of Maximum yield, and that of Hsiung Feng is 30 to 40 
Km of range ('Jane's Weapon Systems 1983-1984'). 

Source: 'The Military Balance 1983-1984,' IISS, 1983 
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TABLE 20 

DISTANCE OF TARGETS 
(killometer) 

Initiating 
Country 

Major 
Targets 

Dis¬ 
tance 

Initiatig 
Country 

Major 
Targets 

Dis¬ 
tance 

Argentina Sao Paulo 770 India Islamabad 240 
Rio 1120 Karachi 160 
Brasillia 1250 
Santiago 70 Pakistan New Delhi 370 

Bombay 630 
Brazil Buenos Aires 470 

Taiwan Canton 690 
Egypt Tel Aviv 280 (550) 

Jerusalem 310 Shanghai 660 
Haifa 330 (580) 
Tripoli 1160 Nanching 800 

( con) 
Israel Cairo 320 Hank'ou 930 

Alexandria 450 (740) 
Aswan 640 
Damascus 60 Korea P'yongang 150 
Amman 80 Kaesong 20 
Baghdad 770 Wonsan 100 
Kuwait 1190 Hamhung 190 
Beirut 70 Ch'ongjin 420 
Odessa 1600 Vladivostok 580 
Baku 1490 Tokyo 920 

Nagasaki 230 
Iraq Tel Aviv 400 Nanching 640 

Shanghai 610 
Syria Tel Aviv 130 Tienching 800 

Peking 930 
Libya Cairo 640 Shenyang 530 

Tel Aviv 960 

Notes: 
1) The distances are approximately measured from the clos¬ 

est borderlines to the possible targets (major cities). 

2) The distances of Taiwan's targets in parentheses are 
measured from Quemoy or Matsu. 
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TABLE 21 

DEFENCE EXPENDITURE OF THE NUCLEAR POLTENTIALS 
$ million (% of GNP) 

Country 1978 
Year 
1981 1982 

CATEGORY I 
Argentina* 1490 (2.3) 10084(8.2) n.a. 
Brazil 1904 (0.9) 1557 1838(n.a.) 
Egypt 
India 

1586(11.3) 2100 2495 (7.4) 
3784 (3.2) 5304 5556(n.a.) 

Israel 3318(24.4) 6780 8242(37.9) 
Pakistan 1034 (5.9) 1857 1801 (7.0) 
S. Africa 2621 (5.7) 3081 2769 (3.9) 
S. Korea 2603 (5.5) 4336 5173 (7.6) 
Taiwan 

CATEGORY III 

1872 (7.9) 3600 3323(n.a.) 

Iraq** 1988 (9.8) 4741 7722(n.a.) 
Libya 
Syria 

439 (2.3) 557 709(n.a.) 
1214(14.6) 2389 2548(n.a.) 

CATEGORY IV 
Iran** 9938(13.7) 4468 7000 - 

13000(n.a 

Notes: 
1) * The Falklands War with Britain led to the jump in 

expenditure for 1981. 

2) ** The Iran-Iraq War has increased the two countries’ 
defense expenditure sharply since 1981. 

Source: 'The Military Balance 1982-1983, 1983-1984' 
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TABLE 22 

DEFENCE EXPENDITURE OF BRITAIN AND FRANCE IN 1960S 
($ million) 

Country 1962 1963 1964 1965 1968 1969 

Britain 4180 n.a. 5140 5596 5450 5438 
(5.0) (5.3) 

France 3531 3786 4062 4270 6104 5586 
(5.9) (4.9) 

Note: Figures in parentheses are percents of GNP. 

Source: 'The Military Balance 1962-63, 1963-64, 1964-65, 
1968-69, 1969-70' 



126 

TABLE 23 

MAJOR IDENTIFIED ARMS AGREEMENTS 
($ Million) 

Country 1980-81 
Year 

1981-82 1982-83 1983-84 Total 

CATEGORY I 
Argentina 
Brazil 

160 178+ 
n.a. 

n.a. 32+ 
39+ 

370+ 
39+ 

Egypt 
India 
Israel 

997.7 994.9+ 2752+ 1427+ 6171.8+ 
400 
80.6 

249+ 2950+ 312+ 
16 

3811+ 
86.6 

Pakistan 330 24+ 1430+ n.a. 1784+ 

S. Africa 
S. Korea 104 901+ n.a. 66.8+ 1071.8+ 
Taiwan 555.9 70.5+ n.a. 626.4+ 

CATEGORY III 
Iraq 
Libya 

1600 n.a. n.a. 9962+ 11562+ 
66 8000+ 385+ 8451+ 

Syria n.a. n.a. n.a. n.a. 

CATEGORY IV 
Iran n.a. n.a. n.a* n.a. 

Source: 'The Military Balance 1980-81, 1981-82, 1982-83, 
1983-84' 
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