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W

hen Victor Gilinsky first delved into the link between
civil and military nuclear activities at RAND in 1965, the
rest of RAND was working to defeat America’s critical
nuclear rival — the Soviet Union. Top analysts at RAND thought
nonproliferation was a consolation topic for researchers not quite up
to the manly front-line battles of the Cold War.
Jim Schlesinger, RAND’s physical sciences department director,
disagreed. Placed in charge of an Arms Control and Disarmament
Agency nonproliferation contract, he secured Victor’s assistance to
tease out how the peaceful atom might be turned into weapons for
war.
At the time, Victor was a newly minted physics Ph.D. from Cal
Tech. He began his work at RAND with a preliminary briefing to the
board of trustees on how “peaceful” fast reactors made prodigious
quantities of nuclear weapons-grade plutonium as a part of their normal operation. This was an insight that no one had yet made. Yet,
several nonweapons states, including Japan, Germany, and India,
were set to deploy such machines.
That the U.S. Atomic Energy Agency — a major RAND contractor — had already pinned America’s energy future to fast reactors,
made Victor’s presentation controversial at best and, sure enough,
one of RAND’s board members went to RAND’s Vice President
and complained. Word got back to Victor, who immediately went
to Schlesinger and profusely apologized for sparking the fracas.
Schlesinger would have none of it. After hearing Victor’s plea,
Schlesinger paused, put down his pipe, and asked, “Victor did it
ever occur to you, that you might be right?”
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Schlesinger kept Victor on. He had him lead a nonproliferation study
team that included William Hoehn. Victor’s next RAND analysis
focused on how civilian, low-enriched uranium production could
be used as enrichment feed material to accelerate the production of
weapons-grade uranium. Commercial centrifuge enrichment plants
were still several years away but the equations Victor spotlighted
worked for any type of enrichment system. The bottom line was that
once you have enriched uranium at five percent, you have roughly
half of the separative work done to produce weapons-grade uranium. This point, today, more than a half-century later, is at the center
of our worries about Iran.
Victor and Bill Hoehn examined other nonproliferation issues. Perhaps the most important of these was the need for timely warning of
possible military nuclear diversions. In the mid-1960s most nuclear
inspections experts were focused on how to increase the odds of detecting significant diversions from legitimate, safeguarded nuclear
plants. Their top concern was that some special nuclear material at
these plants might go unaccounted for — possibly enough to make
a bomb.
To Victor, this worry seemed optimistic. First, accounting for measurement errors at legitimate, declared, safeguarded facilities took
the spotlight away from deliberate, illicit diversions. Moreover, little or no attention was being paid to how dangerous nuclear activities (e.g., enriching and reprocessing) and nuclear explosive fuels
(highly enriched uranium and separated plutonium) could be used
quickly to make bombs.
Second, focusing on measurement errors ignored the need to detect
military diversions in a timely fashion — early enough to prevent
would-be bomb makers from getting so close to building bombs
that they could sprint to complete them with impunity even after
their illicit behavior might be detected. To Victor inattention to these
points made the IAEA and its safeguarded members more like a
private gentleman’s club — an organization designed to validate
the good behavior of its membership — than a policing operation
geared to ferret out cheaters. Even today, the IAEA refuses to fully
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share “safeguards confidential” information about members, including ones that might have less than perfect inspections records.
When Nixon appointed Schlesinger to run the Atomic Energy Commission (AEC) in 1971, Schlesinger took Victor on as Special Assistant to the Director of Regulation. A year later, he made Victor the
commission’s Assistant Director for Policy and Program Review. At
the time, the AEC insisted that the world was running out of uranium and that the United States had to push forward the deployment
of fast breeder reactors. Schlesinger was skeptical, to say the least.
Victor spotlighted how the commission was neglecting the light
water reactor’s development and safety and was largely ignoring
the nuclear waste problem. Victor’s boss, who directed the commission’s policy and program office, was openly critical of the AEC’s
fast reactor plutonium dream.
In 1973, after Schlesinger was appointed director of the Central Intelligence Agency, Victor returned to RAND and strengthened his
ties to Albert and Roberta Wohlstetter. Albert had shown interest in
Victor’s earlier nuclear proliferation studies back in the 1960s and
now had reason to tap Victor’s talents. Albert’s close RAND associate, Fred Ikle, had just been appointed director of the Arms Control
and Disarmament Agency. One of Ikle’s first actions was to award
Wohlstetter a major contract to consider the military implications
of the spread of civilian nuclear technologies and materials. The
contract’s timing was impeccable: on May 14, 1974, India tested a
“peaceful” nuclear explosive using plutonium generated and separated using U.S. and Canadian “civilian” nuclear technologies.
In what was to become a watershed analysis, Swords from Plowshares: The Military Potential of Civilian Nuclear Energy, was perhaps the single most important study shaping America’s nuclear nonproliferation policies since Eisenhower’s Atoms for Peace speech in
1953. It was most responsible for President Ford and Carter’s deferral of pushing commercial plutonium fuel cycle activities. Congress
also drew on this analysis in its drafting of the Nuclear Nonproliferation Act of 1978. Much of this analysis drew heavily from the
Schlesinger RAND analyses Victor had led a decade before. Promi-
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nent in the Swords study was an emphasis on timely warning, the
problem commercial plutonium fuel cycles presented, and the need
to push inspectors to focus beyond their preoccupation with detecting unaccounted for nuclear materials.
By the time the Swords study became public in 1975, President Ford
had appointed Victor to serve as an original member of the newly
created U.S. Nuclear Regulatory Commission. From this perch,
Victor was drawn into the controversy over how much the United
Stated had actually helped India make the plutonium for its first
nuclear weapon set off in 1974 and what nuclear items, if anything,
the United States should continue to export to New Delhi. He discovered that the Indian weapons project benefited directly from U.S.
heavy water exports and that the U.S. government was hiding this
fact. This discovery was critical in energizing Congress to pass the
most sweeping nuclear export control legislation in nearly a quarter
of a century, the Nuclear Nonproliferation Act of 1978.
Victor served on the U.S. Nuclear Regulatory Commission until
1984 and held several consulting positions. When I created my center in 1994, I called on Victor for his advice regarding the proposed
nuclear Agreed Framework with North Korea. This prompted an intense collaboration on a variety of nonproliferation topics and projects that has extended now for more than a quarter of a century. The
selection of items in this chapter gives the reader a taste of what this
collaboration has so far produced.
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"Civilian Nuclear Power and
Foreign Policy"
Victor Gilinsky185 and Bruce L. R. Smith186
RAND Study P-3592-1
February 1968
NOTE

T

his paper was written in October 1967. (Its publication was
delayed for three months by various review procedures.) The
paper, therefore, does not reflect two important developments
since that time: (1) The Presidents’ December 2 offer to permit inspection of U.S. civilian nuclear facilities on the same basis as in
non-nuclear countries, and (2) the new compromise version of the
NPT, agreed on by the U.S. and Soviet Union and released on January 18, which fills in the hitherto blank Article III. We believe, however, that the validity of the general argument of the paper is not
materially affected.
I. Introduction
The contrast between the agreement of the Soviet Union on a draft
Non-Proliferation Treaty (NPT),187 and the pronounced lack of enthusiasm of our allies for it, on the grounds that the treaty would
185. Any views expressed in this paper are those of the authors. They should not
be interpreted as reflecting the views of The RAND Corporation or the official
opinion or policy of any of its governmental or private research sponsors. Papers
are reproduced by The RAND Corporation as a courtesy to members of its staff.
186. Department of Public Law and Government, Columbia University.
187. New York Times, August 24, 1967, p. 1. The U.S. and the Soviet delegations submitted identical but separate drafts to the Eighteen Nation Disarmament
Committee (ENDC) in Geneva, each leaving blank Article III, the section dealing with inspection.
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hurt their civilian nuclear programs, has served to focus attention
on the possible economic implications of the treaty. Arguments over
the proposed NPT have now shifted, to a large extent, to the specific
issue of inspection of civilian facilities, and there has appeared a
subtle pattern of anti-treaty "guerrilla" warfare by the non-nuclear
weapon states. Of course, the reluctance to sign an NPT can be ascribed, at least in part, to military aspirations which are surrounded
with inhibitions, especially in the Federal Republic and Japan. But
the rapidly increasing commercial importance of civilian nuclear
power suggests that we should not dismiss the professed objections as a mere smokescreen. Although often poorly expressed by
political spokesmen, who are only beginning to understand the subject themselves, the objections nevertheless represent the genuine
concerns of important economic and technical interest groups. The
present situation, therefore, calls for a fresh assessment of where to
strike the balance between the increasing dangers and the increasing
benefits of nuclear power.
The task is made difficult by the lag between the assumptions guiding public debate on nuclear issues and events in industrial laboratories, fabricating plants, and financial houses. Past developments
are hardly assimilated before new technical advances again demand
sharp modification of prevailing assumptions. For example, only
recently it was widely assumed outside the nuclear industry that
nuclear power would not be commercially important in the near future. This attitude arose in part from a healthy skepticism toward the
overly optimistic claims of nuclear power enthusiasts made in the
early 1950s about the immediate future of nuclear power. But this
intelligent skepticism too often hardened into dogma, particularly
among those whose concern over the dangers of nuclear proliferation greatly exceeded their interest in the generation of electrical
power. As a result, sweeping ""toughminded" proposals have been
and are still being put forth calling for strict control and even curtailment of civilian nuclear technology in the interests of preventing the
spread of nuclear weapons. But as events develop, the toughminded
position is becoming impractically idealistic.
Events of the past two years have so greatly enhanced the prospects
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for widespread commercial use of large nuclear plants that, for the
first time, it has become a practical concern for the major industrial
countries to plan for the transition of their economies to substantial
dependence on nuclear fuels. Clearly this shift in the economics of
civilian nuclear power will have far-reaching implications for the
task of devising acceptable means of controlling the more dangerous
aspects of nuclear fission. In our relations with European allies and
Japan the conflict is already evident between the non-proliferation
emphasis of the United States and the interests of these countries in
fully exploiting the promise of cheap nuclear power.
The presently most prominent, though by no means the only, foreign policy issue relating to civilian nuclear power is the matter of
inspection of civilian facilities to make sure they are not being used
for military purposes. The United States has taken the position that
inspection safeguards of the International Atomic Energy Agency
(IAEA) should be incorporated into Article III of the proposed NPT
and that it should be mandatory for all non-nuclear weapon states.188
But countries planning large civilian nuclear programs have objected to any safeguards inspection system which discriminates against
the non-nuclear weapon states on the grounds that it may put them
at a disadvantage in the future development of nuclear power. Furthermore, the IAEA inspection system, while certainly not directed
against civilian nuclear power, is nevertheless, rather insensitive to
its commercial aspects and reflects a pre-commercial phase of development. Whether such an inspection system is appropriate during
the current commercial stage of nuclear development is a question
that deserves serious attention.
In short, it has become necessary to reevaluate some of the policies
which the United States has adopted in an effort to ensure that civilian nuclear programs do not contribute to foreign nuclear weapons
programs. The emergence of genuine commercial interest in nuclear
power means that a greater effort than before will now have to be
188. For a review of the evolution of U.S. policy on inspection, see Arnold
Kramish, The Watched and the Unwatched: Inspection on the Non-Proliferation
Treaty, London, Adelphi Paper No. 36, Institute for Strategic Studies, June 1967.
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made to assure equal opportunity to exploit the benefits of nuclear
power for, at least, the advanced countries if we are to obtain their
cooperation. For they may have been willing in the past to give up
intangible benefits in order to ward off intangible dangers, but they
may not now be willing to give up a disproportionate share of tangible benefits for the same purpose.
II. The Growth of Civilian Nuclear Power and the Danger
A comprehensive review of the evolution of civilian nuclear power
is out of place here, but a brief discussion of its current and projected status will help place the discussion of safeguards in perspective. The chief fact that dominates discussions of nuclear power is
the boom in the United States in the sale of nuclear reactors for the
generation of electricity. Since the beginning of 1966, more than
half of the new power capacity ordered in the United States has
been nuclear,189 and the percentage of nuclear orders will probably
rise still further over the next decade. As described in a recent A. D.
Little report to the AEC, "The Growth of Foreign Nuclear Power,"190
a similar commercial acceptance of nuclear power is anticipated in
other advanced countries. As experience with nuclear plants has accumulated, the forecasts of the future growth of nuclear power in
industrial countries have been revised upward several times over the
past few years. For example, the AEC forecast for installed nuclear
capacity in the United States in 1980 has steadily increased from a
1962 estimate of 40,000 megawatts of electrical power to the present 1967 estimate of about 150,000 megawatts (or about 30 percent
of the 1980 total).191 General Electric and Westinghouse have comparable estimates. The total for the Western Countries and Japan is
expected to be about double the figure for the United States.
Projections of the large amounts of plutonium (produced as a by189. See, for example, Nuclear Industry, July 1967, p. 15.
190. TID-22973, April 1966. This report represents the views of the nuclear
power circles in each of the countries studied.
191. Nuclear Industry, June 1967, p. 33.
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product by all uranium fueled reactors) that will be available in the
civilian economy indicate why the issue of control has become so
important. At the same time, the projected commercial use of this fissile material suggests why it may be so difficult to work out control
arrangements in detail. For example, the 150,000 megawatts of installed nuclear electrical generating capacity expected in the United
States in 1980 correspond to an annual production of about 35,000
kilograms of plutonium. To give some indication of what this means
in terms of the potential for weapons production, the amount of plutonium required for a nuclear weapon is about 5 to 10 kilograms.
The Federal Republic and Japan, the two most prominent industrial countries without nuclear weapons, are each expected to have
nuclear electrical generating capacities of about 20,000 megawatts
in 1980.192 That is, they will be producing almost 5000 kilograms
(or the equivalent of 500-1000 weapons) of plutonium per year in
1980. Both countries are expected to have their first 1000 kilograms
in the early 1970s. But it is unlikely that this initial plutonium will
be used for weapons. Instead, plans in these and other countries call
for the use of large quantities of plutonium for the development of
advanced reactors. It is for this purpose that they are now organizing
plutonium separation and processing industries.
The problem of controlling fissile material is seen in its full intricacy when one considers that plutonium is not only valuable commercially but, in fact, is expected eventually to replace uranium as
the main fuel for the generation of power by nuclear energy. This
fact is central to any understanding of industrial attitudes toward
plutonium. The reason for the coming switch to plutonium fuel is
that the present generation of thermal reactors still use uranium fuel
rather inefficiently. The nuclear industry expects that power costs
can be lowered with an advanced type of reactor system now under
development, the plutonium-fueled "fast breeder," that first converts
192. The present forecast for the Federal Republic in 1980 is about 20-25,000
megawatts (W. Hafele, private conversation). The A.D. Little forecasts are somewhat below this for Germany and much lower for Japan, but they have been
revised upwards. The new Japanese Long Range Program forecasts "at least"
30-40 ,000 megawatts in 1985.
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the uranium into plutonium.193 It "breeds" more plutonium from uranium than it consumes in the generation of power and therefore the
net fuel costs are very low. Some countries lacking uranium also
find these reactors especially attractive because they greatly reduce
uranium intake, and since breeders would usually replace reactors
using slightly enriched uranium, they permit the user a larger degree
of independence from foreign enrichment facilities.
In a number of industrial countries, plans now call for the largescale installation of fast breeders starting around 1980. From then
on, the generation of electricity in advanced economies will likely
become increasingly dependent on plutonium fuel. Hence considerable quantities of plutonium will eventually be present wherever
electrical power is generated.194 And even in the next ten or fifteen
years, before commercial fast breeders become important, their anticipation will probably lead to plutonium stockpiling.195
Another area of major concern in connection with the possible
spread of nuclear weapons is the possible increase in the number of
isotope separation facilities around the world which could be used
to produce the highly enriched uranium (perhaps 90 percent uranium- 235) needed in nuclear weapons. It is not now anticipated
that nuclear reactors will utilize such highly enriched uranium, and
the slightly enriched uranium (about 3 percent uranium-235) commonly used in reactors cannot be exploded. But the isotope separation facilities used to produce slightly enriched uranium might be
adaptable to the production of highly enriched uranium. Whether
this is possible would depend on the type of facility but, at any rate,
the technology would be transferable to development of military fa-

193. See, for example, Gilinsky, V., Fast Breeder Reactors and the Spread of
Plutonium, The RAND Corporation, RM-5148-PR, Mar. 1967.
194. A 1000 megawatt (electric) fast breeder reactor, large enough to supply
power to a city of about one million persons, requires an inventory of about
3000 kilograms of plutonium.
195. The decision whether or not to stockpile will depend on the expected value
of plutonium in breeders and on the price of money so that it may be different in
the various countries.
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cilities. This is the reason for the strict secrecy surrounding the U.S.
diffusion plants and for the recent AEC policy of discouraging alternate isotope separation developments.
However, as nuclear power grows, the large fuel requirements imply a need for isotope separation facilities of very large capacities.
It is generally anticipated that in about ten years the need will outstrip the present capacity of the huge U.S. diffusion plants at Oak
Ridge, Portsmouth, and Paducah.196 More capacity will then have to
be added just to satisfy U.S. needs for 1980, not to speak of greatly
increased foreign needs. This may lead to the construction of new
foreign isotope separation facilities despite the U.S. commitment to
provide enrichment services at reasonable prices.
In the light of such trends, therefore, it is a reasonable assumption
that the explosive material needed for nuclear weapons, or the capacity to produce it rapidly, will be available within the next decade at least in a number of advanced industrial nations. Whether
the technical potential will be exploited for military purposes remains uncertain. Generally speaking, a fairly sizeable development
program, military laboratories, and a testing program are needed to
produce useful weapons. Nevertheless, because obtaining the fissile
material is such an important step toward a military capability, the
need for some form of international safeguards or tacit agreements
to prevent the diversion of the fissile material to military uses becomes highly desirable. The problem consists in the fact that the
very trend highlighting the need to have safeguards, the coming
wide availability of fissile material, makes it difficult to obtain wide
agreement in practice because of the central role this material will
play in industrial countries.

196. Recently disclosed by the AEC to be about 17 million "kilograms of separate work" per year, or enough to produce each year over 4000 tons of 3 percent
uranium-235. A typical 1000 megawatt light water reactor consumes about 40
tons of such fuel per year, The units of separative work often cause confusion.
For an explanation that Sen. Pastore called "clear as mud" see Uranium Enrichment Services Criteria and Related Matters, Aug. 2, 1966.
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III. Unilateral U.S. Attempts at Control of Foreign Nuclear Technology
At one time the United States had a virtual monopoly on civilian
nuclear technology, and the present period of civilian nuclear development around the world dates from the Atoms for Peace Program
launched in 1954 under which the United States released technical
data and supplied aid to a large number of countries. During the
1950s, most countries had no choice but to submit to AEC requirements in the form of bilateral safeguards, resale restrictions, and
the like, in order to obtain assistance in nuclear technology. The
experience of this early U.S.-dominated period has left its trace in
the attitude of United States government toward foreign nuclear development.
However, as other countries developed their own nuclear programs,
and thereby acquired a larger degree of technological independence
and confidence, the ability of the United States to direct the course
of events in this area has unquestionably diminished. There is now
a danger that, on behalf of established policy, a short range, manipulatory policy may be understandably difficult to resist for those
charged with "doing something" about nuclear proliferation. There
have already been a number of situations in which the United States
has probably acted too rigidly against foreign civilian nuclear programs on grounds related to proliferation.197 This has only served to
increase suspicion over U.S. motives. So, while the United States
has done and is still doing a great deal to assist foreign nuclear programs, there now is a feeling abroad that U.S. policy in this area is
quite ambiguous. When authorization for export to Euratom of 1000
kilograms of plutonium for research on fast breeder reactors was

197. For example, on grounds related to IAEA inspection the United States in
1966 cut off negotiations with Japan on plans for a Plutonium chemical separation plant that had been discussed for several years. This action irritated the
Japanese, for the plant is an important part of the Japanese nuclear program,
but could not deprive Japan of a reprocessing plant. The Japanese have now
contracted for a similar plant from France. Finney, John, "AEC Puts Curbs on its
Aid," New York Times, July 4, 1966, p. 3.
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held up by the AEC, apparently on quite reasonable grounds, the action was interpreted by some Europeans as a pressure tactic related
to the NPT negotiations.198
Implicit in a policy that seeks to exercise some control of foreign
nuclear programs is also a considerable degree of administrative coercion over U.S. industry. For since the United States does not directly control foreign programs, the ultimate targets of the policy, it
may become necessary to take extensive measures at home in order
to produce small effects abroad. In this connection it is interesting
to consider the recent U.S. attempt to discourage foreign gas centrifuge development. The targets of this action were presumably a
number of active and potential foreign centrifuge development programs, especially the active programs in the Federal Republic, the
Netherlands, and Japan. The gas centrifuge method of isotope separation is a potential competitor to gaseous diffusion for commercial
enrichment of uranium. But whereas gaseous diffusion plants must
be large to be economical, the economics of gas centrifuge plants is
relatively independent of size. Therefore, the possibility exists that
if gas centrifuges were sufficiently improved for large scale commercial separation it might also become easy to produce small quantities of highly enriched uranium for weapons in small plants which
might be difficult to locate.
In March 1967, the AEC announced that it had concluded "national
security interests would best be served if privately sponsored work
(in the United States) on the gas centrifuge process for separation
of isotopes were discontinued."199 The AEC reasoned that discontinuation of (the already secret) private centrifuge development in
the United States would lessen the incentives for other countries to
continue their programs. It could, of course, just as well be argued
that the AEC action may itself provide a strong incentive for the
continuation of foreign programs. For if the AEC is so concerned
198. Nuclear Industry, April 1967, p. 41.
199. USAEC Press Release K-70 (March 21, 1967). See also Jerry E. Bishop,
"AEC Plans to Halt four Firms Research on Techniques to Obtain Enriched
Uranium," Wall Street Journal, March 1967, p. 7.
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that further private development might result in an improved centrifuge there may be something to it after all. It is too early to say what
effect this AEC action will have. But, it would be especially unfortunate if the AEC’s present course led to stifling of important areas of
U.S. technology, without significantly affecting foreign technology.
This case is particularly interesting because it displays the inherent
difficulty in unilateral attempts to close off private technology which
presents intangible future dangers, while at the same time has obvious major commercial applications. This is not meant to imply that
it is necessary to embrace a technological determinism that sees the
spread of nuclear technology as essentially beyond political control
– only that it is unwise to pursue political goals sharply at odds with
technical realities.
To what extent, then, can the United States affect the tempo, direction, and size of foreign nuclear programs? The succinct answer is
that the United States has only a limited ability to direct foreign
nuclear technology. There is some influence that can be exercised,
but this influence is limited in the near future and decidedly limited over the long run. Consider the chief points of influence: The
United States’ dominant position as supplier of nuclear technology
under license and supplier of enrichment services at low cost. While
the United States has a commercial advantage, there are alternate
sources of technology. That is, the United States can supply technology at a lower cost. But this advantage disappears if the availability
is undependable. And while our enrichment services are essential to
the operation of most light water reactors abroad, it must be noted
that these are usually U.S.-built or U.S.-licensed reactors. To cut
them off would (1) end the prospect of further sales, (2) would improve the prospects of natural uranium heavy water reactors (such as
those sold by the Canadians), and (3) would speed the construction
of independent enrichment facilities. It may be reasoned that other
nations will rely on the enrichment facilities of the United States
only if they believe that a stable, economical service is assured. If
uncertainties were to arise about U.S. intentions, or if one-sided
controls and concession were asked for, the pressures for constructing enrichment facilities to operate independently of U.S. influence
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would probably become very strong for a number of advanced and
competitive countries. In short, if the United States sought to exploit
its ability to provide cheap nuclear fuel beyond what were considered reasonable and acceptable limits, the reaction almost surely
would be greatly intensified efforts to develop alternate sources of
fuel. Furthermore, once the former customers had recovered from
the U.S. imposed setbacks, nuclear technology would spread under
conditions of sharply diminished U.S. influence.
It may be concluded that the United States cannot use the possession
of low cost nuclear fuels to gain political advantages over countries
at a fairly advanced level of industrial development without running
the risk of setting in motion forces undermining the basic policy
intent. Effective influence in this context rapidly dissipates if exercised too strongly.
IV. IAEA Inspection?
But civilian nuclear technology does present great temptations
which it would be well to reduce. We expect they will be powerfully
affected by the conditions under which civilian nuclear power is introduced. For example, in many ways potential military programs
threaten the civilian programs – by competing for the same resources, by threatening to upset orderly development, and in other ways.
If countries now on the threshold of developing substantial civilian
nuclear programs proceed within a cooperative framework in which
military applications are discouraged by mutual understanding, this
initial pattern may contribute to the formation of strong ground rules
shaping the future. Since at present there are only a small number of
countries outside the nuclear weapon states which are at this level
of development it would seem obvious that an effective safeguards
System must above all include these countries. The difficulty with
the current NPT drafts is that it is precisely these countries that object most strenuously to the provision of IAEA inspection.200
200. We have ignored here the questions of India and Pakistan, Israel and Egypt,
and other undeveloped countries that are usually discussed under the heading of
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It is often suggested by advocates of the NPT that the strong opposition to IAEA inspection on the grounds of economic discrimination has no basis in fact and that it is a smokescreen to cover
darker motives. There is probably some truth in this last contention,
and it should certainly not be surprising that a treaty that seeks to
make permanent the results of World War II should find the losers
united in opposition. But if the matter is examined on its merits, it
cannot be denied that the IAEA inspection system is quite insensitive to commercial interests. The IAEA statute gives extraordinarily
sweeping rights to its inspectors. In addition to checking the flow of
fissile material, the Agency has the right to examine the design of
facilities and to approve them only if the Agency is sure that they
will not serve any military purpose and will permit the effective
application of safeguards. Its inspectors are to "have access at all
times to all places and data and to any person who by reason of
his occupation deals with materials, equipment, or facilities which
are required by this Statute to be safe-guarded…"201 Even if the net
commercial effect202 on the nuclear guarded industries subjected to
such inspections were small, say one percent of its export prices,
this would still be significant since the difference between high and
low bids for large orders is often only a few percent. In fact, the
possible effects, tangible and intangible are quite unpredictable. It
is therefore quite natural that industrial countries should not want to
be subjected to such inspection on a discriminatory basis. They want
the United States to be inspected on the same basis on the expectations that a "hostage" United States would help revise the system to
make it more compatible with commercial activity.
It appears more and more that a number of industrial countries may
nuclear proliferation. These countries are involved in bitter territorial disputes,
and there has been a tendency to exaggerate the importance of the role of international agreements in keeping these countries in a nonnuclear Status. Instead,
these problems need to be handled individually and a system of safeguards for
the safe development of civilian nuclear power in industrial countries should not
be made to bear their burden.
201. Article XII of the IAEA Statute.
202. Not necessarily just the direct costs of inspection itself, but all tangible and
intangible costs resulting from inspection.
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refuse to sign a treaty they consider detrimental to their economic
interests (and therefore, ultimately, political interests) unless the
nuclear powers agree to submit themselves to the same provisions.
There is essentially no possibility that the Soviet Union will agree
to IAEA inspection of its civilian nuclear facilities, but there are
reports that the United States negotiators are preparing to make
such an offer.203 However, it is difficult to believe that an agreement
fundamentally asymmetrical with respect to the Soviet Union could
obtain the approval of two thirds of the Senate. The negotiations
are therefore in a difficult impasse. The United States finds itself in
the curious position of favoring an international inspection system
which is unacceptable to the most important countries to which the
treaty would apply. And if the American negotiators agree to submit
the United States to the same system the whole effort may then collapse with Senate rejection. The situation clearly calls for a major
compromise of the principle of international inspection.
V. Two Proposals
Two proposals are presented here in the areas where present policy
has been criticized. The first concerns international inspection of civilian nuclear power reactors and the second deals with the question
of foreign enrichment facilities. Neither is entirely original but at the
same time neither has received the attention it deserves.
Inspection
As indicated earlier, the major stumbling block in the way of the
NPT is the disagreement over Article III, the inspection clause. A
natural alternative to comprehensive IAEA inspection suggests itself: IAEA certification of regional inspection systems. In such a
scheme the IAEA would standardize inspection procedures, train inspectors, and check up on procedures, but it would not itself carry out
203. Finney, John, "Wide Atom Check is Weighed by U.S.," New York Times,
March 24, 1967, p. 1. We are indebted to Ciro Zoppo of The RAND Corporation
for a discussion of this matter.
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inspections. All nonnuclear weapon states that wished to adhere to
the NPT would form into regional associations of not less than, say,
four countries, which would perform the actual inspections. These
regional groupings could also serve as basic international units for
technical cooperation and, in the case of undeveloped countries,
could serve as channels for receiving technical assistance from the
more developed countries. This feature could serve as an attraction
to many countries.
Certain regional associations suggest themselves immediately: the
Euratom countries, the Eastern European countries, the Latin American countries, etc. Others would have to be arrived at through negotiations. The scheme is by no means foolproof and, as the above
examples suggest, probably would not allay the fears of a number
of countries about their neighbors to the same extent that comprehensive IAEA inspection would. But it may be the maximum system
for which agreement can be obtained. It may also be good enough.
There would, of course, remain the possibility that an entire regional
association could conspire to evade the inspection system. But the
likelihood of such an eventuality is rather small. There are simply
too many conflicting interests. Regional inspection would permit
a greater degree of technological and industrial autonomy and yet,
through the feature of overall IAEA surveillance, would retain an
international character. And the IAEA would not mushroom into a
huge international police force, a task for which it does not seem to
be suited anyway.
But most importantly, the objections raised by the Federal Republic and Italy about commercial secrecy and the future of Euratom
would disappear. Euratom would be unaffected and its inspection
system would not be impugned. The crucial issue of the proliferation debate is probably the question of Germany’s possible acquisition of nuclear weapons. Clearly, no simple policy prescription can
resolve at a stroke the difficult questions of Germany’s future. Yet
beyond doubt, a policy toward Germany must be sought in a European context, and must presume that peaceful national aspirations
of the Federal Republic are respected. One of these is the desire
for a degree of industrial and technological autonomy, and civilian
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nuclear programs figure prominently in Germany’s future economic
plans. It is important to allow the Federal Republic to develop an
advanced civilian nuclear economy while creating a framework of
disincentives for military applications.
Enrichment Facilities
The second proposal deals with the problem facing the industrial
countries without domestic enrichment facilities. (Such facilities exist, in fact, only in those countries that have produced nuclear weapons.) The rapid growth of nuclear power and the accompanying
enormous demand for enriched uranium, at least before breeder reactors come into wide use, will require the construction of extensive
new enrichment facilities. The huge U.S. gaseous diffusion plants
will have to increase their capacity in the late 1970s just to keep
up with U.S. demand alone. Britain and France will probably have
enough enrichment capacity for domestic needs but it is unlikely that
they will have significant excess capacity.204 Therefore, the Federal
Republic, other Western European countries, and Japan will have to
choose between total dependence on the United States for enriched
uranium and construction of their own enrichment facilities, either
on a national or multinational basis. The United States has repeatedly made firm assurances that it will be able to meet the demand for
enriched uranium at low prices. At the same time countries choosing
to construct their own enrichment facilities would be faced with a
large number of technical, economic, and political problems. Nevertheless, there is an understandable reluctance in Europe and Japan to
continue indefinitely in a position of total dependence on the United
States for enriched uranium.
At the present time these countries still lack enrichment technology
and they do not have sufficiently large nuclear programs to permit
economic enrichment on a national scale. But by the late 1970s this
situation will probably change and the Federal Republic and Japan
204. Though the UKARA has recently been advertising Britain as an alternate
source for enriched uranium at competitive prices. See Nucleonics Week, Sept.
14, 1966, p. 1.
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may each have a large enough demand for enriched uranium to support economic gaseous diffusion plants. (If gas centrifuges, now
under development in the Federal Republic, the Netherlands, and
Japan, are sufficiently improved, then even smaller countries could
support economic domestic enrichment plants.) Despite U.S. opposition, events seem to be drifting toward the construction of foreign
enrichment facilities in the 1970s. Instead of opposing such efforts,
and tightly restricting foreign access to our enrichment technology,
the United States should perhaps support them, provided that they
are organized on a multinational basis. The regional associations
discussed at the beginning of this section would serve as obvious
channels for receiving technical assistance in the area of enrichment.
In practice the only such groupings that would be eligible to receive
such assistance in the foreseeable future would be those involving
Western European countries and Japan. But an orderly cooperative
development of civilian nuclear power in those countries may influence a similar later development in other countries.
In order to have an enrichment plant operating before 1980 the construction would probably have to start around 1975. The technology
and engineering would then have to be ready in the early 1970s. The
Federal Republic and Japan will therefore soon have to make major
investment decisions on a stepped-up R&D program in enrichment
technology. A decision to go ahead on a national basis may not be
easy to reverse. There is therefore not a great deal of time left for
the United States to take the initiative toward a multinational, or
regional, development.
In any event, if general and complete disarmament proved to be a
goal impossible to achieve in one broad stroke, it is not likely that
preventing the spread of nuclear weapons will prove any less refractory. There are bound to be many intricate issues for years, with or
without the treaty. What remains most significant now is to satisfy
the reasonable aspirations of the industrialized nations of Europe for
a civilian nuclear economy, while providing some useful guarantee
against the spread of nuclear weapons. A treaty without the participation of Germany, Italy, Japan, and other major industrial nations
would provide only illusory guarantees. Some mechanism involving
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these nations, even without a comprehensive formal treaty, would
be preferable, although a treaty with these countries would be the
most desirable alternative because it would deal with the immediate problems and at the same time create an international structure
conducive to an orderly and peaceful exploitation of nuclear energy.
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Victor Gilinsky and William E. Hoehn
RAND Study R-501
May 1970
Preface

T

he Rand Corporation since 1965 has been conducting research under the sponsorship of various governmental agencies on aspects of the proliferation of nuclear weapons; earlier
studies emphasized scientific, technical, and economic aspects of
the development of independent national weapons programs, while
recent efforts have focused on various issues related to the development of effective U.S. antiproliferation policies. As these research
activities have led to the publication of several dozen reports to date,
it is no longer practicable to list them herein; some are cited in the
main body of the report, and a complete listing can be obtained from
the Index of Rand Publications.
This report explores some aspects of the relationships between the
form of NPT safeguards to be established in future negotiations, and
the prospects for developing means of controlling the spread of various technological innovations having significant military potential.
A common view, with which this report takes issue, is that international safeguards on peaceful nuclear materials and facilities obviate the need for further technology controls. The Non-Proliferation
Treaty provides that formal negotiations between the IAEA and the
parties to the Treaty over the form and extent of safeguards must
begin no later than September 1970, and that such safeguards as are
agreed upon must go into effect by March 1972; informal discussions among several parties and the IAEA have already begun.
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The United States, despite the fact it is not a nonnuclear weapons
state, has become entangled in the safeguards issue and, indeed,
appears to be in a position of prominence in negotiations with the
IAEA. This report explores the extent to which accommodation to
some limitations of aspects of current IAEA safeguards systems
could be employed to advance U.S. policy interests on various technology control issues.
Summary
Present U.S. policy on preventing the further spread of nuclear
weapons accords a major role to international safeguards on civilian
nuclear facilities, particularly safeguards administered by the International Atomic Energy Agency (IAEA), whose object is to ensure
that no non-nuclear weapons state can secretly divert its civilian
nuclear materials and facilities to military purposes. Article III of
the Non-Proliferation Treaty (NPT) requires non-nuclear parties to
the Treaty to begin negotiations with the IAEA on safeguards by
September 1, 1970; the treaty safeguards must be in effect by March
1972.
A number of important countries have signed but have not ratified,
in some cases, with explicit reservations concerning safeguards attached to their signatures. Since there will be strong pressures to
compromise for a reduced system of safeguards, it is important to
re-examine the value of international safeguards.
Safeguards cannot, of course, cope with withdrawals from the Treaty after acquisition of civilian facilities and materials transferable
to military use; they can only serve to give warning of clandestine
weapons programs undertaken by governments under cover of the
Treaty. The effectiveness of safeguards in deterring clandestine diversion is in providing "early warning" in time to permit some preventive action to be taken. There is little reason to be confident that
presently envisioned safe-guards will be effective in providing such
timely warning. Since they also create resistance to the application
of what may be more useful control measures, an excessive concern
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with safeguards threatens to weaken the avowed policy of restricting proliferation.
The authors of this report argue that antiproliferation efforts may be
most effective when directed at inhibiting the preconditions for rapid development of nuclear weapons programs. A major difficulty is
that a literal interpretation of the NPT, particularly Article IV, would
appear to promote the spread of all types of nuclear technology to
all parties to the Treaty. This was, in effect, the price of safeguards.
Some way needs to be found to restore the balance between safeguards and technology transfer control.
During the 1950’s a liberal nuclear technology transfer policy under the Atoms for Peace program was not immediately dangerous
because it was largely self-policing – the research reactors that were
distributed were too small to be of military importance. Now, however, the problem is one of much larger facilities. In addition, the
U.S, has lost its monopoly on commercial nuclear facilities and materials, and hence its earlier unilateral control.
There has been excessive concern with the possibility of long-term
small-scale diversion by national governments. A more disturbing
and dangerous possibility for a weapons development program is
the acquisition and development of facilities, materials, and technology – all in strict compliance with the NPT safeguards provisions
– until the lead time for production of weapons in quantity can be
reduced to a matter of months. From then on, a weapons program
could be undertaken at any time, with some confidence that, by the
time of discovery, a weapons stockpile would already be in hand.
When one considers a weapons program that would be largely completed before the safeguard system could react, it seems clear that
antiproliferation effort should aim, insofar as possible, at preventing
the accumulation of critical materials and facilities rather than at
discovering the existence of a weapons program at the last moment.
The longer it takes to produce nuclear weapons, the more narrow
the options, the greater the risk, and the less likely the decision to
make them.
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It is important to recognize that possibilities for control depend
strongly on the incentives and options of the major industrialized
non-nuclear countries. The most advanced non-nuclear countries
are both producers and consumers of nuclear technology. Most less
developed countries are merely potential consumers.
There is little that can be done directly to slow the development of
nuclear technology in the advanced countries, although it can perhaps be channeled to some extent through cooperative U.S. actions.
We should, of course, like to see civilian nuclear programs closely
interdependent and based in critical areas on multinational facilities
so as to reduce opportunities for transfer of civilian nuclear materials and facilities to military purposes.
To effect significant control over the distribution of potentially dangerous nuclear technology to the less developed countries, the U.S.
needs the help of the most advanced non-nuclear countries. These
are important suppliers of nuclear technology and the very countries
most concerned about the interpretation of safeguards systems to be
established under Article III of the NPT.
Early U.S. agreement on a scaled-down system for the advancedcountries, particularly the Euratom countries and Japan, might gain
their cooperation in controlling the flow of nuclear technology to the
less developed countries without significantly reducing the degree
of assurance provided by the presence of international safeguards.
The basis of a scaled-down safeguards system could be IAEA
monitoring of IAEA-approved national or multinational safeguards
system. The IAEA could first set standards and procedures for national inspection systems. Countries or multinational groupings (for
the moment, Euratom) that met the standards would then inspect
themselves. The authors envision a system whereby the principal
industrial countries, mainly Euratom and Japan and of course the
U.S. and U.K., would immediately acquire certification. This should
meet the principal objections of Euratom; the concern of Japan that
it will be at a disadvantage compared with Euratom countries; and
the problem of equalizing inspection between the U.S. and U.K. and
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the other non-nuclear countries, a point particularly emphasized by
Japan. The limited nature of direct IAEA involvement should also
meet the objections, coming mainly from advanced countries, to the
intrusiveness of existing IAEA safeguards.
A scaled-down version of IAEA safeguards would also relieve the
U.S. of some of the obligations presumably incurred when President
Johnson agreed to IAEA safeguards on all U.S. peaceful facilities.
His proposal was apparently not meant to be taken literally, but it
may be so taken if the U.S. insists on imposing the present IAEA
system on the advanced non-nuclear countries.
Finally, despite the present ineffectiveness of safeguards, and relatively poor prospects for effectiveness in the near future, say, in this
decade, the principle of international safeguards is important.
The presence of safeguards sets useful precedents and keeps the
door open for introduction of more effective inspection techniques
in the future. Some international safeguards are much better than
none at all.
Acknowledgements
The authors are indebted to Fred Ikle and Mason Willrich for their
extensive comments and criticisms.
I. Introduction
Present U.S. policy on preventing the further spread of nuclear
weapons, as expressed, for example, in the negotiation of the NonProliferation Treaty (NPT), accords a major role to international
safeguards on civilian nuclear facilities, particularly safeguards administered by the International Atomic Energy Agency (IAEA). The
object of these safeguards is to assure all states, but especially those
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without nuclear weapons that no non-nuclear state205 will divert its
civilian nuclear materials and facilities to military purposes.
To this end, considerable efforts by the United States and the IAEA
have been directed at developing and perfecting the technical features of safeguard systems. The purpose of this report is to suggest
that, despite these efforts, presently envisioned safeguards appear
to have limited practical value and may even create resistance to
the application of more useful control measures. Perhaps paradoxically, an excessive concern with safeguards threatens to weaken the
avowed policy of restricting proliferation.
Although the NPT has now gone into effect, and outright rejection by
industrial countries of NPT safeguards has been averted by means of
a number of compromises – among them the U.S. promise to accept
IAEA safeguards over its peaceful nuclear facilities – the safeguards
issue is by no means settled. As finally drafted, the Treaty’s Article
III requires signatory countries to permit international inspection of
their civilian nuclear facilities but in a manner to be agreed upon
in subsequent negotiation with the IAEA. Although the inspection
must start within specified time limits,206 there are no provisions for
dealing with the situation in which negotiations remain incomplete.
The NPT could easily become stalled if agreement is not reached
on these issues. As a result, the United States has an obvious interest in the outcome of the various negotiations with the IAEA over
safeguards.
In addition, it appears that many of the industrial signatories may
delay final agreement with the IAEA until the form of the U.S. IAEA
agreement becomes clear.
Pressing for what may seem to be a technically superior system may
further reduce the political acceptability of the NPT for the industri205. We prefer this older terminology to the more precise but clumsy "nonnuclear weapon states."
206. Eighteen months from March 5, 1970, or eighteen months from the date of
ratification by a country that ratifies after March 5, 1970.
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ally advanced countries, for the threatened application of intrusive
safeguards leads immediately to charges (real and imagined) of technological discrimination, particularly by those industrial countries
that see themselves as commercial competitors of the US. Beyond
this objection is yet another, namely, that a comprehensive system
might not significantly improve the assurance that safeguards are
intended to provide. Whatever values safeguards have, they can be
had for the most part by a system that is less technically complex
and cumbersome than the existing U.S. and IAEA systems approach.
There are further dangers in an anti-proliferation policy strongly tied
to safeguards. To restore political acceptability to NPT safeguards,
at least in principle, it was found expedient to add Articles IV and
V, which, on paper, obligate the nuclear powers to promote and aid
all aspects of the civilian nuclear programs in the non-nuclear countries. This issue has been seized upon by the less developed countries (LDC’s), who want various forms of assistance so that they can
afford nuclear energy, which they tend to view as a magic key to
progress. If the nuclear aid provisions in the NPT are taken seriously
– and there are many indications that the non-nuclear countries, both
advanced and less developed, intend to exploit them – they could
lead to a widely increased level of technical nuclear capabilities
in otherwise less-advanced countries, the dangers of which would
far outweigh any beneficial effects of safeguards. From the point
of view of controlling proliferation, one would naturally prefer, if
possible, no potentially dangerous facilities and (therefore) no safeguards.207
It now appears that final agreement on the inspection provisions of
Article III will involve not only compromises on the form and extent
of international safeguards on peaceful nuclear activities,208 but also

207. One would certainly want to avoid the absurd, though perhaps not sufficiently improbable, "worst case" in which the United States would assist in
distributing large numbers of nuclear facilities to countries that could not otherwise obtain them in return for the recipient’s pledge that the facilities would be
inspected.
208. Note that the NPT does not forbid non-nuclear countries from engaging in
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some further concessions, primarily by the United States, concerning the obligations of the nuclear powers toward the non-nuclear
countries, as outlined in Articles IV and V. It is thus important that
an assessment be made soon of the proper balance in U.S. policy
between international safeguards and the extent of nuclear technical
assistance and controls.
II. Background of Negotiations over IAEA Safeguards
Negotiations over safeguards are made difficult because many of the
non-nuclear countries, especially those whose accession is generally
considered essential for the effectiveness of the Treaty, are clearly
unenthusiastic about many aspects of the NPT. The reasons for their
reluctance to accept the Treaty are varied. Some countries are reluctant to formally forswear nuclear weapons; some want security assurances; some are genuinely concerned about the possible adverse
effect on their peaceful nuclear programs. Others feign this concern
because they see an opportunity to obtain technical assistance, and
still others are unhappy because their views were not sought during the Treaty’s formulation. Since the Treaty is now in effect, and
no further security guarantees are likely to be forthcoming,209 one
might add that it is considered in poor taste to profess any interest in
military nuclear activities other than explosive devices. Such activities would
not be subject to international inspection. See Mason Willrich, The Non-Proliferation Treaty, The Michie Co., Charlottesville, p. 93, 1969.
209. The joint U.S.-USSR-U.K. security guarantees expressed in the U.N. Security Council Resolution of 19 June 1968 appear to have essentially no content.
See Hearings before the Committee on Foreign Relations, Ninetieth Congress,
Second Session, on Treaty on the Nonproliferation of Nuclear Weapons, July 10,
11, 12, and 17, 1968. For example, on p. 15:
Senator Sparkman. Let me ask you this question: Does the Security
Council resolution and the U.S. declaration commit the United States to
any additional responsibilities other than those already assumed under
the United Nations Charter?
Secretary Rusk. I would think not, Mr. Chairman, both as a matter of
law and as a matter of policy.
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becoming a nuclear power. The negotiations over the implementation of Article III safeguards must accordingly bear the brunt of the
discontent among the non-nuclear countries, at least among those
not prepared to reject the Treaty initially and immediately.210
The possibilities for compromise are also limited by the history
of Articles III and IV.211 A detailed account would be out of place

210. We shall not discuss issues concerning security guarantees for non-nuclear
countries despite the fact that these issues relate directly to the core of the
Treaty – the promise on the part of non-nuclear countries not to resort to nuclear
weapons development. Countries that find such a renunciation of nuclear selfdefense threatening to their national security will not accept the NPT unless
their security can be ensured in some other way. We shall also omit discussion
of Plowshare assistance as covered by Article V of the Treaty. Plowshare relates
to peaceful uses of nuclear energy, but it will be some time before it is commercially important, and it really forms a separate issue.
211. The parts of Article III that are of principal concern to us here are in Paragraphs 1 and 4:
1. Each non-nuclear weapon State Party to the Treaty undertakes to
accept safeguards, as set forth in an agreement to be negotiated and
concluded with the International Atomic Energy Agency in accordance
with the Statute of the International Atomic Energy Agency and the
Agency’s safeguards system, for the exclusive purpose of verification
of the fulfillment of its obligations assumed under this Treaty with a
view to preventing diversion of nuclear energy from peaceful uses to
nuclear weapons or other nuclear explosive devices.
4. ...Negotiation of such agreements shall commence within 180 days
from the original entry into force of this Treaty. For States depositing
their instruments of ratification or accession after the 180-day period,
negotiation of such agreements shall commence not later than the date
of such deposit. Such agreements shall enter into force not later than
eighteen months after the date of initiation of negotiations.
The relevant part of Article IV is in Paragraph 2:
2. All the parties to the Treaty undertake to facilitate, and have the right
to participate in, the fullest possible exchange of equipment, materials and scientific and technological information for the peaceful uses
of nuclear energy. Parties to the Treaty in a position to do so shall also
cooperate in contributing alone or together with other States or inter-
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here,212 but it is useful to recall a few facts. Safeguards on peaceful nuclear facilities did not become a significant issue for the NPT
until the concluding stage of the negotiating process, which coincided with an upsurge in the prospects for civilian nuclear power
in the advanced non-nuclear countries, most conspicuously in the
Federal Republic of Germany (FRG) and in Japan.213 Forecasts of
rapid progress in civilian nuclear development, in turn, led to a call,
mainly by the United States, for comprehensive international safeguards, preferably under the International Atomic Energy Agency
(IAEA), on nuclear materials and facilities in non-nuclear countries.
At the same time, however, a growing awareness of the possible
commercial importance of nuclear energy contributed materially to
the difficulty of arriving at a general agreement on international inspection.
There followed the now-familiar series of charges and denials concerning whether or not the Treaty discriminated against the legitimate commercial interests of non-nuclear powers. The IAEA was
finally accepted as the "official" agency for conducting safeguards
inspections mainly because the Soviet Union would not accept
Euratom inspection, especially in the FRG, and also to some extent
because a number of unaffiliated countries objected to the prospect
of the Euratom countries receiving preferred treatment under the

national organizations to the further development of the applications
of nuclear energy for peaceful purposes, especially in the territories of
non-nuclear-weapon States Party to the Treaty, with due consideration
for the needs of the developing areas of the world.
212. See International Negotiations on the Treaty for the Nonproliferation
of Nuclear Weapons, United States Arms Control and Disarmament Agency,
Publication 48, January 1969, See also Arnold Kramish, "The Watched and the
Unwatched: Inspection in the Nonproliferation Treaty," Adelphi Papers, No. 36,
Institute for Strategic Studies, London, June 1967.
213. The U.S. draft treaty of 17 August 1965 was vague about the obligations of
signatories in regard to inspection. It required each of the parties to the Treaty to
"cooperate in facilitating the application of International Atomic Energy Agency
or equivalent international safeguards on all peaceful nuclear activities." The
Soviets at that time showed no interest in inspection of peaceful activities in
non-nuclear countries.
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Treaty. The more advanced industrial countries, however, did not
find the solution entirely to their liking inasmuch as the extremely
broad inspection rights vested in the IAEA214 encouraged the belief
that inspection would be for them a commercial liability.215
It was evident that little progress could be made on the Treaty unless the United States accepted IAEA inspection over its nonmilitary nuclear facilities. In an address of 2 December 1967, President
Johnson announced that the United States would accept IAEA safeguards:
… when such safeguards are applied under the Treaty, the
United States will permit the International Atomic Energy
Agency to apply its safeguards to all nuclear activities in
the United States – excluding only those with direct national
security significance.
He did not believe, he went on to say, that safeguards would interfere with the peaceful activities of any country, and he wished to
make it clear to all that "the United States was not asking any country to accept safeguards that it was unwilling to accept itself."216 Two
days later, British Disarmament Minister Mulley told the House
of Commons that the United Kingdom would take similar action.
There seems no prospect of similar acceptance of safeguards by the
Soviet Union.

214. Although in principle the rights granted to inspectors are broad, political
realities of the international inspection system, together with limitations on the
kinds of facilities subject to inspection and on the accuracy of measurements,
render the effectiveness of the system open to question.
215. See, for example, W. Gmelin, D. Gupta, and W. Hafele, On Modern Safeguards in the Field of Peaceful Application of Nuclear Energy, KFK-800, (Ref.
9), pp. 6-9. Professor Hafele has expressed this point of view forcefully and
effectively in numerous other writings.
216. Earlier, at the Tenth Session of the Eighteen National Disarmament Committee (ENDC) in 1966, Mr. Adrian Fisher of the U.S., in urging international
safeguards for the non-nuclear states, explained that the United States did not
propose a safeguards system for nuclear-weapons states because this would
place a great burden on the safeguards system and serve no useful purpose.
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Discussion then centered on the possible concessions to the nonnuclear countries which might compensate for the unavoidable liabilities that remained. Since the Soviet Union was not a major supplier of technical and financial assistance other than in the countries
of Eastern Europe and in Finland, the majority of the non-nuclear
nations looked (and still look) to the United States for technical and
financial assistance. In many respects, this was not unreasonable
since the United States had taken the major initiative both in negotiating the Non-Proliferation Treaty and in urging general adherence
to it.
There are, of course, considerable differences in outlook, interests,
and sophistication among these non-nuclear countries. The more
advanced want some compensation for present U.S. commercial advantages in peaceful nuclear technology, which, they often claim,
originated from prior U.S. nuclear weapons research programs – activities which would now be prohibited to non-nuclear countries.
They want the U.S. to define explicitly its obligations under Article
IV – and they have strong ideas concerning what these obligations
should be.217 Primarily, they would like commercial access to secret
areas of U.S. nuclear power technology, such as enrichment technology, which were developed for military purposes but which have
civilian application. Furthermore, they would like assurance that no
restrictions will be placed on their own commercial nuclear power
transactions, aside from the requirement of NPT safeguards.
The situation has not been ameliorated by the sweeping language of
some U.S. pronouncements. President Johnson, in an address to the
United Nations after the initial signing of the NPT, said:
…we shall, as the Treaty requires, facilitate the fullest possible exchange of equipment, materials, and scientific and
technical information for the peaceful uses of nuclear en217. These views were widely expressed at the 1968 Geneva Conference of
Non-Nuclear-Weapon States. See especially References 5, 6 and 7. In the U.S.
this conference has not received the attention it deserves, perhaps because of the
diversion caused by the subsequent Soviet invasion of Czechoslovakia.
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ergy. We shall give particular attention to the needs of the
developing nations. We shall share our technical knowledge
and experience in peaceful nuclear research fully, and we
shall share it without reservation.218
It remains to be seen how these sentiments will be interpreted, particularly where the line is to be drawn on the many kinds of facilities
and materials that can have both peaceful and military uses.
The less advanced countries want not so much removal of restrictions as outright assistance (in acquiring) nuclear facilities. These
countries typically have only a vague notion of the commercial realities of nuclear power. They tend to imagine that it will somehow
speed their attainment of advanced status.
III. Purposes and Limitations of International Safeguard Systems
The purpose of international safeguards on civilian nuclear programs should be to deter governments from clandestinely diverting
resources from the civilian to the military sector. This it should do
by giving reliable early warning of such diversion so that measures
can be taken to defeat the objectives of the divertor government.
If deterrence fails, prompt detection could help in starting countermeasures early.
Of course, this is not the only way in which diversion might occur.
It could be perpetrated by sub-national groups. And international
safeguards as presently envisioned – for example, the IAEA system
– would also have a measure of responsibility for guarding against
such nongovernmental diversion. These additional responsibilities
have the unfortunate tendency to bias IAEA efforts toward great
concern with material accountability procedures for civilian nuclear
programs and with detailed techniques for physical measurement.
218. Quoted in International Negotiations on the Treaty on the Non-proliferation
of Nuclear Weapons, United States Arms Control and Disarmament Agency,
January, 1969, p. 125.
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An international organization, to be sure, could play a useful role in
training inspectors, educating government personnel in safeguards
technology and techniques, and in developing and making available
technical methods and special equipment, but it seems likely that for
preventing nongovernmental diversion, a national safeguards system would be much more effective.
In the first place, national governments can be expected to be strongly motivated to guard against "unauthorized" diversion; national
inspectors, familiar with the local situation, could freely use intelligence means unavailable to the IAEA. Furthermore, they could
tolerate a much higher "false alarm" rate, with less likelihood that a
small diversion would go undetected for long. Finally, national governments could rather freely impose severe sanctions and penalties,
adopt more rigorous techniques and control measures, and utilize
methods not envisioned by or acceptable to participants under an
international inspection system.
The problems of nongovernmental diversion are therefore best left
to a national safeguards system. Deep involvement of the IAEA in
the largely mechanical procedures useful on the subnational level is
not only unnecessary but will seriously detract from the system’s effectiveness in providing early warning of governmental diversion, a
much more unpleasant possibility for the international system.
Unlike subgovernmental diversion, governmental diversion is not
likely to be an isolated, random event, but would systematically
involve the national decision-making apparatus, the military establishment expected to use the weapons, auxiliary research and development facilities, and so forth. Furthermore, a clandestine diversion
program would need to make some political sense for the country
involved. Consideration of political and psychological factors would
thus seem essential in formulating the scope and extent of inspection systems. Unfortunately, from the point of view of the IAEA
bureaucracy, a system for detecting diversion at the governmental
level implies distrust of the very governmental group and individuals with whom the IAEA has to deal (and, incidentally, the same
group which provides much of the data for evaluation to the IAEA).
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But this is unavoidable. Suspicion is inherently a part of any device
for protecting oneself against others.
Early Warning
"Early warning" of diversion, to make any sense, must mean definite
evidence of actual or imminent diversion in time to permit some
preventive action to be taken. We shall discuss what constitutes
"definite evidence" and "preventive action" in a later section. The
issue here is the time it takes for the following sequence of events
to occur:
1. Collection of raw data from numerous sources;
2. Manipulation and evaluation of the raw data according to the
standard materials accountability tests;
3. Determination that evidence of an irregularity exists;
4. Transmission of the nature of the evidence and the details to
the appropriate supervisory bodies;
5. Decisions by the appropriate bodies as to what, if any, preventive actions shall be taken;
6. And, finally, the determination of the time required to implement preventive action and the time for that action to take effect.
The time factor, clearly of extreme importance, has received little
attention in most safeguard studies. The usual approach is to make a
statistical analysis of fuel-cycle sampling.219 The results are intended
to indicate the degree to which the fissile material content of a facil219. See, for example, the report of the Karlsruhe group, W. Hafele et al, Safeguards System Studies and Fuel Cycle Analysis, KFK9O0, p. 4. "The requirements of safeguards are met, if with x% confidence level the material balance is
closed within y%. " It should add "within z days."
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ity is known, say, to within 2 or 3 percent. While one may question
the validity of these results,220 it is clearly important to know how
quickly a safeguard system can detect and evaluate irregularities. In
particular, one needs to compare the time needed for detection and
preventive action with the time needed to make some initial military
or political use of the diverted nuclear material.
Individuals involved in detailed design of prospective safeguard
systems have suggested that it would take from six months to a
year to verify the materials balance of fissile material in a civilian
nuclear fuel cycle. The hope is eventually to shorten this time to
perhaps as little as a month. A safeguard system with a reaction time
of six months or more may be completely unacceptable in the light
of burgeoning peaceful nuclear programs. Nuclear technology for
"peaceful purposes" is such that it may soon be able to provide a
country with a military nuclear option that could be exercised before
a safeguards system could detect and thwart it. Even discounting the
possible hazards under this future technology, one may still question
whether present criteria are capable of such precise definition and
execution that one can arrive at an early and unambiguous determination that a diversion has occurred.
Criteria
A safeguards system is commonly pictured as a careful and continuous watch for any signs of diversion over all of the activities of
nuclear facilities. If any such signs are uncovered at any point, an
alarm goes off, and the wrongdoer is promptly summoned before
higher authorities for possible countermeasures. In practice, one can
doubt both the ability to specify such clear-cut alarm criteria and the
certainty of the process implied. A government engaged in a clandestine diversion effort is unlikely to exhibit unambiguous and preservable evidence of what it is doing. At best, whatever suspicious
220. See W. Hoehn, "Clandestine Diversion of Source Nuclear Materials in a
Power Reactor," in Proceedings of a Symposium on Safeguards Research and
Development, U.S. Atomic Energy Commission, WASH-1076, June 26, 1967;
reprinted as P-3618, The Rand Corporation, June 1967.
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traces exist in permanent records may or may not be significant, because of the inevitable presence of random errors of measurement,
inventory fluctuations, and various normal operating inaccuracies
and process losses.221 It is thus necessary to establish criteria for
activating the alarm.
One might at first suppose that any suspicious signal would do. After all, we are concerned with the manufacture of a device that can
kill many thousands of people, and, at least according to popular
opinion, could easily trigger large nuclear wars. Nevertheless, the
number of false alarms which an international safeguards system
can tolerate is undoubtedly small. One is therefore faced with a dilemma: To keep the false-alarm rate low, the threshold signal must
be kept high; but a high threshold implies low effectiveness in detecting small diversions. Continuous low-level diversion is thus unlikely to trigger an alarm.222
Even when a test result has exceeded the set threshold, there is no
certainty that a diversion has actually occurred. Given the possibility of error in measurement, one could only say, on the basis of a
theoretical model of the nuclear facility in question, that, with some
degree of confidence, some level of diversion had taken place.223
221. This is especially so when a new type of facility starts up. It may be a year
before the losses characteristics of the facility are known. The losses have the
unfortunate name "normal operating loss" (NOL).
222. In the language of the statistician, one is testing the hypothesis that no diversion occurred. The false alarm rate corresponds to so-called Type I error, the
probability that the statistical test will lead to a rejection of the hypothesis when
it is true. For a given level of Type I error, one would generally like to choose
a test that minimizes the Type II error, the probability that the test will lead to
acceptance of the hypothesis when it is false. But for a given sample size, one
cannot make Type I error as small as seems desirable without incurring increasingly large Type II errors.
We are lumping all types of input together. In practice, there are many, possibly
incommensurate, types of signals.
223. If the degree of confidence, is, say, 95 percent, then 5 percent of results exceeding threshold are false alarms. Of course, one doesn’t know which 5 percent
are the false alarms.
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This information would then presumably be transmitted by inspectors to higher authorities.224
What the higher authorities would do with such a report will depend
very much on the circumstance. They could call for an explanation
or more extensive and intensive on-the-spot investigation. This may
or may not meet with cooperation and may or may not clarify or
resolve the nature of the situation that triggered the alarm. It seems
possible that all parties directly involved in the safeguards system
would have a vested interest in trying to find an explanation that
would smooth over the difficulty.225 Safeguards studies have not yet
faced these critical problems of ambiguity.
Another essential element of an effective system is that it must respond quickly and decisively – otherwise it serves little purpose.
Sanctions
There is little point in having safeguards unless there are sanctions
that can attempt either to head off a nuclear weapon program or
to limit its potential consequences. Otherwise, one could dispense
with safeguards and simply impose sanctions upon completion of
development of nuclear weapons.226 The U.S. Government must at
some point face the issue of what measures, if any, it is ready to take

224. We might add here that apart from the low false-alarm rate acceptable for
the system, there will generally be an even smaller false-alarm rate acceptable
for an individual inspector. This will be especially true for resident inspectors
who, after all, must live with the personnel of the nuclear facility. If some discretion in sounding alarms is granted him, he may be tempted to wait for more
convincing evidence.
225. There are many such situations for which it is extremely difficult to give a
prescription for action. For example, suppose the existence of a large discrepancy is announced by the country involved. Everyone denies any wrong-doing,
and the government says it will be happy if the inspector can find the missing
fissile material. (Incidentally, such incidents have already occurred in the United
States.) How does the system respond?
226. It is hard to imagine a case (aside from Israel, perhaps) where such deployment might be kept secret.
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(unilaterally or with others) or support in order to uphold an international safeguards system.
The present IAEA safeguards system, of course, does contain certain provisions for "sanctions." Diversions and other forms of irregularity are treated as "noncompliance with the system." Under
the IAEA Statute, the Inspector General reports any noncompliance
to the Director General of the IAEA "who shall thereupon transmit
the report to the Board of Governors." In turn the Board shall report
the noncompliance to member states and to the Security Council and
General Assembly of the United Nations. At the same time the Board
shall call for a correction of the irregularity. In the event of further
noncompliance, the Statute provides that the IAEA may suspend its
own assistance to the noncomplying member and it may "call for"
the return of the material and facilities involved. It may also suspend
the noncomplying member "from the exercise of the privileges and
rights of membership."227 Thus: the formal IAEA "sanctions" are
scarcely sanctions at all.
Sanctions, of course, need not be a part of the international safeguards system. They could consist of retaliatory actions by other
countries, such as military intervention by those who felt their security threatened. Perhaps more likely, those countries that felt endangered would exercise their own options for developing nuclear
weapons. In this instance, proliferation by one country might lead
to proliferation by others. Indeed, the possibilities inherent in such
a situation may make the IAEA reluctant to aggravate the crisis by
even raising the question of diversion. That is, in some sense, the
thresholds for turning in an alarm may rise in parallel with the intensity of the crisis, and thus to a lessening of everyone’s confidence
that the situation can be kept in hand.
Is Effectiveness Important?
It is sometimes implied that considerations of effectiveness are not
important. The significance of safeguards is said to be mainly politi227. IAEA Statute, Article XII.
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cal, that is, symbolic – what they actually accomplish is less important than what they appear to accomplish. There is, of course, some
truth in this contention, especially because most countries have had
no experience with safeguards. Thus, even ineffective safeguards are
not without some force. But it is presumptuous to expect this blissful ignorance to continue indefinitely. Ultimately, the performance
of safeguards systems will be carefully examined by all those concerned. Their usefulness for lessening suspicion will then depend on
a critical assessment of their actual effectiveness in providing early
warning of diversion.228

228. Some indications of skepticism on the part of foreign nationals towards
the effectiveness of safeguards, as the functioning of the system in their country
provides first hand evidence, may already be becoming apparent. See "IAEA
Inspects Tokai Nuclear Station – First Safeguard Application of Japanese Commercial Reactor," Atoms in Japan, June 1968, pp. 10-11:
Going back to the accounting records, the IAEA inspectors found that all documents are in Japanese. Since this is an on-load charge reactor, there are fuel
movements from cold storage to reactor and from reactor to pond practically
every day. Movements are recorded on travelling instructions cards, which
naturally are written in Japanese. Unless an IAEA inspector speaks and reads
Japanese, he will have to accept the records as translated by the station staff.
The JAPC staff warned them that they should not expect many English-speaking
senior staff members to accompany them each time, when inspections become
routine and take several days. They said that they have to consider the station
operation first and senior engineers are likely to be very much occupied with that
job.
Although the first inspection did not go into these details, verification of monthly
reports could lead to actual checking of the fuel history record. In Tokai, a computer program is used to keep track of fuel element numbers and their in-core
positions, together with burn-up accumulation and Pu (plutonium) formation
information. Cell calculations of burn-up and isotope formation, power distribution in – core are all fairly complicated procedures even for the limited purpose
of keeping fuel records. One can certainly foresee considerable complications
when this is taken up as a part of the inspection procedure.
This first IAEA inspection was certainly a learning process both for the inspectors and the station. The station expressed their willingness to cooperate with
the inspectors as much as possible, and said that the first experience provided an
opportunity to gain some understanding of what IAEA safeguard requirements
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Thus, we are led to conclude that the application of the present IAEA
safeguards system to the far larger task envisioned under the NPT
would lead to all of the following:
1. In normal applications, it would constitute an irritant at the
commercial operating level. Moreover, the irritation would be
roughly proportional to the size of a country’s nuclear program.
Large industrial countries, having the most substantial programs and the least incentive for clandestine diversion, would
suffer the most.
2. At the international level, the structure may initially generate
a false sense of security; however, as experience is gained, the
deficiencies of the international system should become much
more apparent.
3. During a time of crisis, it is conceivable that the safeguards
system itself would constitute an added source of tension.
IV. Clandestine Nuclear Weapons Development?
The reasons for international safeguards on civilian nuclear activities in non-nuclear countries seem fairly clear. At presently projected rates of development, commercial nuclear industries in a

might be, so that they would be better prepared with the necessary documents
etc. in readily available form. For Mr. McNight (Chief IAEA Inspector), this
inspection trip seems to have brought home to him the practical difficulties of
effective inspection. When one is not able to make a physical check of inventories of either cold or hot fuel elements, the auditing function of on-site inspection is already half jeopardized. When one is faced with twenty thousand or so
fuel elements each weighing twenty kilograms floating in and out of the reactor
core on day-to-day basis, what may appear in theory to be a plausible inspection
procedure may prove to be an entirely impractical proposition.
Although both sides expressed satisfaction with the result of the first inspection,
there was also a sense of realization (and dismay) that a good deal more has to
be worked out before an effective routine can be established.
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number of these countries will be dealing, in the next decade, with
thousands of kilograms of plutonium. In addition, a few of the most
advanced countries may construct national uranium enrichment facilities for producing slightly enriched uranium to fuel nuclear power plants.229 These national facilities could also have a significant
capacity for the production of highly enriched uranium.
It is beyond the scope of this paper to consider capabilities and intentions for individual national nuclear programs and governments,
but it may be useful to summarize some information concerning projected fissile material production capacities in selected non-nuclear
countries. This information is contained in Table 1. As a measure
of the potential for diversion, such projections for the non-nuclear
countries are useful. From the standpoint of the safeguards effort apparently required under the NPT, one would of course have to consider the size of the civil programs in the nuclear countries as well.
It is important to note that the plutonium production rates shown in
Table 1 do not necessarily indicate the production rate of material
useful for weapons. Because fuel is usually kept in a civilian power
reactor for a relatively long time, the plutonium normally produced
in these reactors is heavily contaminated with the isotope plutonium-240. Nuclear weapons made with such plutonium would generally be severely limited in performance. Since for practical purposes
the contaminant cannot be removed, commercial plutonium is not
well-suited for simple, predictable, efficient weapons.

229. The significance of this material is generally underrated. See V. Gilinsky
and W. Hoehn, On the Military Significance of Small Uranium Enrichment
Facilities Fed with Slightly Enriched Uranium, The Rand Corporation, RM6123-ARPA, January 1970.
The prospects for construction of uranium enrichment facilities in non-nuclear
countries are increasing. These facilities are now restricted to the nuclear states,
but there are efforts underway in a number of industrial non-nuclear countries
(especially the FRG, the Netherlands and Japan) to develop domestic enrichment
technology, particularly gas centrifuge technology.
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Of course, civilian reactors can also be operated to produce plutonium with a fairly low plutonium-240 content – by replacing the
fuel rods more frequently. This is easy with most natural uranium
reactors, for they are generally designed to be refueled "on-power,"
without shutting down the reactor. In Table 2 we have listed all such
reactors over 100 Mwe which have been installed, are under construction, or are on order in non-nuclear weapon states. For the near
future, the number of these reactors will be small,230 and of the countries listed in Table 2 only India has a fuel reprocessing facility and

230. Although there are reports that Canada and France may combine forces
to sell natural uranium heavy water reactors. This could improve the prospects
for such reactors. See "Canadians, French Team Up to Bid for Export Reactor
Sales," Nucleonics Week, March 19, 1970, p. 5. Rumania, Australia, South Africa, Mexico, Turkey, Brazil, and Argentina were mentioned as possible customers.
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only Japan has definite plans for such a facility.
The case is quite different with light water reactors, which will account for most of the world’s civilian nuclear power capacity for
the next two decades, for they have to be shut down for weeks each
time the fuel rods are replaced. These reactors therefore do not lend
themselves easily to the production of plutonium for military purposes: power production is disrupted, the change in mode of operation is more difficult to conceal, and the plutonium production rate
is lower.
A country might be willing instead to initiate a military program
with unpredictable or inferior weapons. However, it is clearly necessary to keep this limitation in mind when drawing conclusions about
the military usefulness of a particular stockpile of plutonium.
At any rate, the national production capacities for plutonium, together with the potential national production capacities for enriched
uranium that we can expect in some of the non-nuclear countries,
may more than satisfy the demands of a military nuclear weapons
program.231 It is thus likely that if these countries decide to produce
nuclear weapons, they will seek to shorten lead times by drawing on
their civilian facilities and materials.

231. Recall that the nominal amounts of fissile material required per warhead
are about 5 to 10 kilograms of plutonium or about 15 to 30 kilograms of highly
enriched uranium.
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We have earlier indicated that the effectiveness of any practicable
safeguard system is limited by both measurement and procedural
shortcomings. Thus, covert diversion of some small percentage of
a fissionable material stock or flow at any number of points is unlikely to be detected, and, even if suspicions should be aroused, the
diverter may escape timely punitive action. By applying the same
small percentage figure to various forecasts of the quantities of materials in nuclear programs, one could arrive at an estimate of the
potentials for diversion.
The accuracy needed to arrive at a valid conclusion that no quantity
of materials large enough to form a critical mass had been overlooked would of course be very considerable, especially for countries with large nuclear programs. The hopelessness of ever achieving this kind of accuracy has led many decision makers to conclude
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that the safeguards problem is insoluble; and that proliferation is
therefore inevitable, safeguards or not. We shall endeavor to explain
below why we feel that this view is both too pessimistic and counterproductive.
This procedure, of course, neglects the possibility that small systematic diversions might have a cumulative impact on the measurement
system. Furthermore, as we have already indicated, fuel reprocessing facilities are needed to extract plutonium from fuel rods and
are therefore prerequisite for governmental diversion of plutonium.
But more fundamentally, this all-too-common analysis ignores the
issue: To what extent is covert diversion of small amounts of fissile
material an attractive real-world strategy for the development of an
independent nuclear weapons capability?
Two important points are evident. First, the diversion of 5 to 10
kilograms of plutonium, while enough fissile material for a single
nuclear explosive, is certainly not equivalent to the development of
a militarily useful nuclear weapon, and is not remotely equivalent to
the acquisition of a strategically meaningful nuclear force. A small
number of primitive nuclear weapons would be of little value for
confronting a capable nuclear-armed opponent. It is true that several
such weapons could represent a serious danger in the Middle East
and other parts of the Third World. But apart from a conflict between
militarily limited antagonists lacking great-power backing (or with
such support neutralized), the strategic military potential of a few
primitive nuclear weapons is likely to be small. The suggestion that
the clandestine approach to a nuclear weapons capability represents
a danger in a major industrialized nation such as West Germany or
Japan borders on the ridiculous. The requirements either country
would face in developing a meaningful strategic nuclear capability are enormous. A weapons acquisition plan based initially on the
diversion of a few kilograms of nuclear material at a time seems
absurd.
In short, when one considers the present strategic balance among
the major industrialized countries, it seems evident that to develop
a nuclear weapons capability, one would have to embark on a large
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nuclear materials production program, develop highly sophisticated
delivery systems, miniaturized weapons, and extensive commandcontrol, warning, and hardened force basing structures. Any country
attempting to develop a nuclear deterrent against any one of the five
present nuclear powers could hardly settle for less. Thus, clandestine theft of nuclear materials and development of weapons is, for
the major industrial nations, an extremely unlikely threat at the national level.
Second, the risk of exposure of clandestine diversion would come
largely from discoveries by foreign intelligence services, and from
accidents, mishaps, and security leaks. Intelligence services have
access to a much broader range of information than IAEA or other
international inspectors, whose inspection rights are severely circumscribed, and can make many cross-checks among associated
military and political activities. Indeed, as weapons production rates
from a covert operation increase, so does the likelihood of discovery of its myriad supporting activities, such as the disappearance
of key personnel from normal pursuits and the purchase of certain
items from abroad. Thus, it is the size of the program commitment
required of a major industrialized country that appears to militate
against a clandestine weapons development program rather than the
effectiveness of the safeguard system on civil nuclear programs.
The force of these arguments seems less clear-cut in the case of
many of the less developed parts of the world. In many areas, a few
relatively primitive nuclear warheads could be significant militarily.
For one thing, the requirements for command, control, and delivery
system would be less severe. On the other hand, since the inventory of fissionable materials in the civilian program would normally
be smaller than inventories in the major industrialized countries,
the amount that would be diverted without detection would also be
smaller. Furthermore, since weapons development efforts would
take place at a much lower technological "noise" level, they would
likely be more conspicuous and therefore subject to detection,
A more disturbing and dangerous possibility for a weapons development program in Third World areas is the acquisition and devel-
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opment of facilities, materials, and technology – all in strict compliance with the NPT safeguards provisions – until the lead time
for production of weapons in quantity can be reduced to a matter
of months. From then on, a weapons program could be undertaken
at any time with some confidence that, by the time of discovery, a
weapons stockpile would already be in hand.
When one considers a weapons program that would be largely completed before the safeguard system could react, it is clear that nonproliferation effort should aim at preventing the accumulation of
critical materials, facilities, and technology – the preconditions –
rather than at the existence of a weapons program, a discovery that
may be made too late. The longer it takes to produce nuclear weapons, the less likely the decision to make them.
V. Controlling the Spread of Nuclear Technology
We have concluded that antiproliferation efforts may be most effective when directed at inhibiting the preconditions for rapid development of nuclear weapons by limiting access, where possible,
to critical facilities, materials, and technology associated with the
production of fissile materials. For example, a small country with
nuclear reactors, but lacking a fuel-reprocessing facility for separating out plutonium, is handicapped for the production of nuclear
weapons. Of course, it could build such a facility, but that takes time.
Or it could have its plutonium separated elsewhere and returned, but
this limits its options, and might disclose valuable information as to
quantity and quality.
Several advanced non-nuclear countries are now actively developing the gas centrifuge method of uranium enrichment. If its commercial development is successful, not only will there be alternative
sources of enriched uranium, but it is likely that small enrichment
plants will be offered for sale. Above a small scale, the economics of
this enrichment process are rather insensitive to the scale of operation, as opposed to the U.S.-developed gaseous diffusion process.
The gas centrifuge process is therefore suited for small national
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plants. It would also be especially suited for the production of highly
enriched uranium useful for weapons, though initial purchase would
probably be intended, or at least purported to be, for the production
of low enrichment uranium for reactor fuel.232
Even this last point is uncertain, for highly enriched uranium, now
seldom used in civilian nuclear power applications, may become an
important fuel material. The High Temperature Gas-Cooled Reactor
(HTGR), now being developed in the United States and Western Europe as a competitor to the common Light Water Reactor (LWR), is
designed to use very highly enriched uranium fuel. A medium-sized
power reactor of this type is now being constructed in Colorado. If
it should prove economical, HTGR sales may increase abroad, and
consequently incentives may increase for the possession of small
enrichment facilities to produce highly enriched uranium.
The technological possibilities are continually changing. The general advance of civilian nuclear power programs, together with a
considerable increase in the extent of international transactions in
nuclear materials and technology, serves to bring increasing numbers of countries to the nuclear weapons threshold, to the point
where a political decision to proceed could be implemented rapidly.
While this condition has been talked about for many years, it is now
becoming a reality.
However, this situation is not inevitable, and we seek in this report
to combat the hopeless view as much as the complacent one. The
very fact that the process is just getting under way means it may still
be possible to contain it or, failing that, to reduce its dangers.
It is desirable to be able to exert some influence over these and other
developments. But the possibilities for unilateral U.S. control of the
development of nuclear technology abroad are limited. The failures
in the recent past of U.S. monopolizing attempts with respect to gaseous diffusion, the gas centrifuge, and chemical reprocessing tech232. For a more comprehensive discussion of these points see Gilinsky and
Hoehn, RM-6123-ARPA, op.cit.
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nology should make this clear.
It is important to recognize that possibilities for control vary, depending strongly on the incentives and options of the major industrialized non-nuclear countries. Especially significant is the difference
between the advanced and less developed countries in their capacity
to utilize nuclear energy facilities and, where necessary, to develop
nuclear technology. The most advanced non-nuclear countries are
both producers and consumers of nuclear technology. Most less developed countries are merely potential consumers.
Commercial nuclear programs233 of substantial physical and financial size are in progress in most of the Western European countries,
Canada, and Japan. These countries have genuine economic interests in the development of nuclear technology and in the acquisition
of facilities associated with the production and processing of fissile
materials.
Because they are motivated largely by economic considerations,
many of these advanced countries would be open to multinational
arrangements which reduce the costs and risks of advanced technology development and large capital investment projects.234 However,
while most of these countries would benefit from multinational development of nuclear technology, in many cases their industrial and
economic capabilities do not preclude independent development.
The potential effectiveness of unilateral U.S. technology control
measures is severely limited here. Indeed, U.S. unilateral measures
in the past appear to have created incentives in those countries to
pay a premium for independence in this area.
There is, therefore, little that can be done directly to slow the devel-

233. By "commercial," we mean to imply substantial participation by utilities
and industries in nuclear power plant manufacture or operation, rather than construction or operation of research or prototype facilities.
234. In contrast, in the less developed countries the utilization of nuclear energy
is at far from commercial levels; it is sponsored largely by governmental bodies,
and supported by a variety of internal and external subsidization mechanisms.
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opment of nuclear technology in the advanced countries. However,
it can be channeled to some extent through cooperative U.S. actions.
The U.S. through its tremendous R & D efforts greatly affects both
the present and potential economics of nuclear power. We should
like to see the civilian nuclear programs in the advanced countries
closely interdependent and based in critical areas on multinational
facilities so as to reduce opportunities for transfer of civilian nuclear
materials and facilities to military purposes. Such transfers generally require a self-contained nuclear program. Interdependence, or
specialization, will take place only under appropriate commercial
conditions. It cannot be brought about by obvious manipulations
– these will surely backfire and lead to nationally oriented independent nuclear programs under strong governmental sponsorship. In
short, if U.S. non-proliferation actions are to be successful, they
cannot be to the gross commercial disadvantage of the advanced
non-nuclear countries.
The less developed countries, by contrast, have few domestic options in this area. Their access to nuclear facilities can probably be
limited by agreement among the several exporters of nuclear technology. It is not entirely unreasonable to expect the exporters to
be able to cooperate to this end because the entire nuclear market
among the underdeveloped countries is small, and the market for the
most critical technologies is smaller yet. If the problem were purely
commercial, it would not be difficult or expensive for U.S. concessions to make up for the loss of this trade.
However, there are many difficulties in the way of a more restrictive
common policy toward technology transfers to the less developed
countries. The less developed countries have largely taken the attitude that the NPT asks much of them but offers little in return. Their
insistence on this score led to the inclusion of a paragraph in Article
IV, in which the developed countries pledged to contribute assistance "to the maximum extent possible." The degree to which this
pledge is redeemable is open to question, of course. But it should be
noted that a straightforward interpretation of this provision and the
similar provisions in Articles IV and V calls for intensification and
diversification of the peaceful use of atomic energy. Taken together,
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these provisions clearly could be used to justify unfettered commercial transactions in nuclear materials, facilities, and technology.
To the extent that the industrialized countries make sophisticated
nuclear facilities and technology available to less capable (and more
volatile) underdeveloped countries on a routine commercial basis,
subject only to NPT-IAEA safeguards, the NPT could foster rather
than inhibit the spread of nuclear weapons.
These unfortunate transactions might arise not simply as a byproduct of pervasive "why worry" attitudes among NPT signatories, but
as a consequence of deliberate impositions of a strict IAEA version
of NPT safeguards on technologically sophisticated allies. Because
sophisticated technological capabilities have been developed or are
in prospect in a number of nonweapons industrialized countries, the
U.S. can no longer anticipate absolute control over the dissemination (or the recipients) of nuclear technology. Any further limitations will have to be on a voluntary basis among the several potential suppliers. U.S. efforts must rely on gaining mutual support from
other supplier nations, not on U.S. unilateral decisions. However,
an elaborate and cumbersome inspection system imposed on large
civilian nuclear programs is likely to lead more in the direction of
increased friction.235
Aside from antagonizing the other non-nuclear supplier nations, an
extensive IAEA safeguards system would increase the size and importance of the IAEA. Since a principal function of the IAEA other
than safeguards is to further the peaceful application of nuclear energy, there would be a clear tendency for the size of the Agency’s
promotional activities to expand along with its safeguard efforts. The

235. The IAEA inspection experienced in the U.S., on which the official position
that safeguards are not "intrusive" or "abrasive" rests, was limited both in scope
(some half-dozen facilities, mostly small ones) and in intensiveness. See, for
example, W. E. Hoehn, Clandestine Diversion and Safeguards in Nuclear Power
Reactors (U), The Rand Corporation, RM-4998-PR/ISA, October 1966 (Secret),
and A Technical Analysis of Some Possibilities for Diversion of Fissionable
Material from Light-Water Reactors (U), The Rand Corporation, RM-4999-PR/
ISA, October 1966 (Secret) (Restricted Data).
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IAEA in past years has devoted a substantially smaller fraction of its
annual budget to the development and implementation of safeguards
systems than to what may be broadly characterized as "promotional"
activities – international conferences, studies of nuclear applications
in various countries, publications of handbooks for estimating costs
and benefits of nuclear power and water desalting plants, etc.
Promotional activities and safeguards systems implementation per
se are not incompatible. Indeed, the history of bureaucratic organizations clearly suggests that the IAEA would find these to be reinforcing activities. More promotional activities lead to more nuclear materials and facilities, which lead to more safeguards and
inspection activities, which lead to larger budgets and staffs, and so
forth. The bureaucratic incentive structure becomes subject to internal stresses only if "more safeguards system activities" is replaced
by "less potential for the spread of nuclear weapons to additional
countries." United States policy makers would presumably prefer
the latter objective to the former, but it is not evident that the bureaucratic structure of the IAEA will give them much satisfaction.
The promotional activities of the IAEA have been oriented largely
toward less developed nations, both because promotional activities
by commercial enterprises have largely preempted the market in industrialized countries consuming large blocks of electric power, and
because membership on the IAEA is heavily weighted toward less
developed countries. In short, promotional efforts on behalf of the
less developed nations are unlikely to be lessened, especially given
the reinforcement of the "nuclear assistance" provisions in Articles
IV and V of the Non-Proliferation Treaty.
The preceding considerations raise the prospect of essentially unrestricted transactions in nuclear materials and facilities with only
the existence of safeguards and the NPT pledges to deter military
application. Once the NPT safeguards are operative, the U.S. in effect, will have transferred major responsibility for nonproliferation
efforts to the IAEA. Its ability to influence the prospects for further
proliferation will thus be substantially reduced. One can presume
that U.S. policy makers will want to evaluate carefully the extent
to which the IAEA might be disposed to limiting the widespread
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availability of nuclear materials and facilities and to restricting the
development of "latent" weapons capabilities.
As we have noted above, the avowed purpose of safeguards is to
detect diversions of materials at a sufficiently early point in a clandestine weapons program so that sanctions can be brought to bear.
The development of latent weapons capabilities, which can be carried out in full compliance with safeguards provisions, is a more
worrisome problem not adequately covered by present or prospective safeguards systems. It would seem best controlled by restricting
the spread of at least those nuclear facilities that cannot be justified
on economic grounds. This is a task for which the IAEA appears
particularly ill-suited. If it can be carried out at all, a restrictive policy can only be arranged through tacit understanding by the major
nuclear "equipment manufacturing nations – the very countries that
are most concerned about the interpretation of safeguards systems to
be established under Article III of the NPT.
VI. Practicable International Safeguards
In supporting a blanket acceptance of IAEA safeguards, the United
States has worked itself into something of a dilemma. On the one
hand, it has assured the major industrialized non-nuclear countries
that the safeguard system to be employed under the NPT will be
neither intrusive nor burdensome. Furthermore, the United States
has offered to place all of its commercial nuclear facilities, whose
number will probably exceed the total for all non-nuclear countries,
under the same set of international safeguards. Although the offer,
originally made by President Johnson, has recently been reiterated
by AEC Chairman Seaborg,236 there were some earlier suggestions
that the United States did not expect international safeguards to be

236. See Nuclear Industry, April 1970, p. 57. Dr. Seaborg is quoted as saying to
a Japanese audience, "I can assure you here today that this offer remains in full
force and that the U.S. will not only allow but will insist on its vigorous implementation."
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fully applied to its civilian facilities,237 and the precise nature of the
offer remains unclear.
At any rate, many countries are, or profess to be, anticipating that
the system to be imposed upon the United States will be the same
in kind and degree as that which they are expected to accept. They
feel that the United States could be persuaded to lend its backing
to proposals for modifying the safeguard system only if the system
turned out to be more burdensome and intrusive to the United States
than is presently expected. Thus, U.S. policy makers may have to
decide whether to accept a massive safeguard effort imposed on
the U.S. civilian nuclear economy, in return for any equivalently
weighty safeguard system in the United States, while insisting that
the major non-nuclear countries have as comprehensive a system as
the regulations would envision. In the latter case, the prospects for
agreement with other advanced countries to the spread of nuclear
technology to secondary countries would be essentially nil.
We have already noted that even an intensive safeguard system constitutes only a marginal deterrent to a major industrialized nation’s
decision to embark on a weapons program. Thus, in order to get a
small tail of rigorous safeguards applied in a great many countries
of relatively modest potential capabilities, it is necessary to envision the purchase of a very large animal. We believe there are better
alternatives.
Although a detailed examination of alternative international safeguards systems is beyond the scope of this report – our purpose is
principally to question a number of widely held assumptions in this
area – we should like to outline one such alternative which we regard as desirable and practicable. Its scope is considerably reduced
from what is presently envisioned for the IAEA system, without,
237. See Congressional Record – Senate, S2387, March 7, 1969. Senator Aiken
asked the State Department several questions about the NPT. From the answers,
which were prepared by the AEC, it is clear that the estimate of the cost of IAEA
safeguards in the U.S. is based on the expectation that the IAEA will eventually
safeguard only one-fourth of U.S. facilities eligible for inspection.
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we think, sacrificing much in the way of assurance that safeguards
should provide. In fact, because a reduction in scope would permit
smoother and speedier operation, such a system might conceivably
be more effective – in any case, it is clearly more cost-effective.
The basis of the proposed safeguards system would be IAEA monitoring of IAEA-approved national or multinational safeguards systems. There have been many such proposals, and they all suffer from
the fact that extensive reliance upon national or multinational safeguard systems may be unacceptable to the Soviet Union. A principal Soviet interest in safeguards has been to assure that the FRG is
subjected to IAEA safeguards. It may be, therefore, that our proposed system departs too far from the present IAEA system to meet
with Soviet approval. It is our view, however, that Soviet insistence
on this point does not enhance antiproliferation, but rather detracts
from it and, while Soviet approval may be essential, it should be
clear that, to the extent that the S.U. insists on rigorous IAEA inspection, such approval must be traded for a reduction in overall
antiproliferation effectiveness of the NPT.
To return to the proposed system: The IAEA would first set standards and procedures for national inspection systems. Countries or
multinational groupings (for the moment, Euratom) that met the
standards would then inspect themselves. This would insure against
"unauthorized diversion" by other than the governments concerned.
We shall deal later with the problem of governmental diversion.
We envision a system whereby the principal industrial countries,
mainly Euratom and Japan and of course the U.S. and U.K. would,
after some initial ceremony, immediately acquire certification. This
should meet the principal objections of Euratom; the concern of Japan that it will be at a disadvantage compared with Euratom countries; and the problem of equalizing inspection between the U.S.
and U.K. and the other non-nuclear countries, a point particularly
emphasized by Japan.238 The limited nature of direct IAEA involve238. See Statement of the Government of Japan on the Occasion of the Signing
of the Treaty on the Non-Proliferation of Nuclear Weapons, February 3, 1970.
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ment should also meet the objections, coming mainly from advanced
countries, to the intrusiveness of existing IAEA safeguards.
The few advanced countries mentioned above, with one or two additions, are still the only non-nuclear countries that have or will have
sizable civilian nuclear programs in the next decade. For the other
countries, many of which will have reactors but not fuel reprocessing and fabrication facilities, it would be feasible and practical to
adopt a substantial degree of IAEA inspection with the proviso that
when the country had gained sufficient experience and met IAEA
inspection standards it could graduate to the inspection status of the
advanced countries. Or it could join with several other countries to
form a multinational inspection system, similar to Euratom’s, subject only to IAEA monitoring.
Since the less advanced countries have few nuclear facilities, inspecting them would not unduly tax IAEA resources. As the number
of facilities grew, so would the number of countries that graduate to
advanced status requiring only IAEA monitoring. The size and cost
of the IAEA inspectorate can therefore be expected to remain relatively stable; at any rate, it would not grow at the rate that installed
nuclear capacity grows.
All governments will want to guard against diversion by subgovernmental groups and are therefore likely to cooperate to this end. The
IAEA could act as an exchange for new techniques and possibly police information. Occasional detailed IAEA checks would be made
to ascertain whether a national inspection system was functioning
properly. This might even be welcomed by most governments – it is
similar to the role played by an outside accounting firm engaged to
audit a company’s books.239
We must now deal with the effectiveness of the proposed system
with respect to governmental diversion – a point on which we criti239. An analogy used by R. Lumb and D. George, International Safeguards
Draft Paper prepared for Charlottesville Conference on Civil Nuclear Power and
International Security, May 8, 9, 1970.
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cized the presently envisioned IAEA system. Frankly, we do not
propose that for the present great reliance be placed on the proposed
safeguard system, as opposed to national intelligence, for providing
prompt warning of governmental diversion. However, we think it
would be as effective as the present IAEA system, and at far lower
cost. Of course, one can imagine an international inspection system
that provides reliable prompt warning of any form of diversion. Its
cost, however, and its degree of intrusiveness make it completely
unacceptable, not only to the industrial non-nuclear states, but also
to the nuclear industry in the United States. Certainly, it would be
far more uncompromising than the present IAEA system, and there
is no prospect whatever that such a super-system could be adopted.
In scaling down the level of inspection, we should like to retain certain features of the presently discussed systems:
(1) We believe it is particularly important to retain the right of an
inspector to inspect any part of a facility at any time, though the
number of such inspections will in practice be strictly limited. This
is very much preferable to a greater number of inspections whose
scope is severely limited.
(2) Provision should be made for automated sampling at strategic
points. We do not have much faith in methods using "black boxes,"
but neither can we exclude the possibility of substantial advances in
remote measurement technology. There should be a way to incorporate such devices once developed so as to improve the safeguards
systems.
(3) Inspection should be strongly weighted toward facilities that employ fissile materials in relatively pure form, or that could rapidly
produce such materials. Where alternative methods are available,
one could use heavy inspections to "tax" the more dangerous alternative.
(4) Uniform bookkeeping should be instituted so that national systems are readily monitored.
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(5) The number of IAEA inspections, which will necessarily be limited, should not be apportioned according to installed nuclear capacity in each country but should be decided upon by the IAEA.
We believe such a reduced system, though it departs in several ways
from current plans, is nevertheless compatible with present IAEA
guidelines240 and therefore needs only agreement between the signatories to the NPT and the IAEA. Hopefully, the system, by reducing
the more onerous aspects of international inspections, will meet less
resistance. We should like to emphasize that even a slight degree
of international inspection is much better than none because it permits peaceful states to demonstrate the innocence of their activities
without the embarrassment that bilateral inspections may occasion.
Problems arising from misunderstanding can thus be resolved.
Those arising from hostility are a different matter. In this regard
there is little that the system can accomplish aside from the deterrent effect of occasional, randomized but unannounced inspections,
though even these can be frustrated fairly easily. The main point is
that early adoption of a reduced system would conserve political
capital which could be used to attempt control of the more dangerous aspects of nuclear technology.
We would like to comment on another alternative, advocated mainly
by the FRG, which has received a great deal of attention. This is the
so-called strategic points system,241 which involves measuring the
flow of fissile material at a finite number of strategic points – the
only points to which inspectors shall have access. It is also generally
implied that, even at strategic points, measurement can eventually
be carried out by remote instruments, thus largely dispensing with
inspectors.
The strategic points would include entrances and exits to the entire
240. Information Circular #66, Revision #2, 1968.
241. See, for example, W. Gmelin, D. Gupta, and W. Hafele, On a Modern Safeguard in the Field of Peaceful Application of Nuclear Energy, KFG 800, May
1968.
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facility and, in principle, as many interior points as are necessary
to reduce uncertainty about the internal flow of material. When the
number of strategic points becomes large, there is little to distinguish this approach from the standard one. The object is clearly
to minimize the number of strategic points. But then the system is
heavily dependent on the associated notion of "containment," that is,
the sealing off of the civilian nuclear fuel cycle.
Of course, any well-designed safeguards system will find it convenient to make measurements at certain points in the fuel cycle, and
the civilian nuclear facilities should be guarded as well as possible.
But we are unconvinced, and in fact find it implausible, that this
approach by itself can prevent governmental diversion – by the operators of the facilities. We believe it is essential to retain complete
freedom for inspection, though the number of inspections may have
to be small and randomized.
In addition to the difficulty mentioned earlier, any safeguards proposal which emphasizes national safeguards together with some
measures for the control of nuclear technology export, in effect a
discriminating antiproliferation policy, would necessitate a continuing and sustained diplomatic and technical collaboration among the
various technology-exporting countries. Such a policy would oblige
the present U.S. administration to coordinate nonproliferation policy-making within the U.S. government to a far greater degree than
prevailed in previous administrations.
While this makes the proposal less attractive, the alternatives are
also unattractive. The authors are convinced that it is futile to rely on
international safeguards to protect us from the consequences of unrestricted sale of nuclear technology and nuclear facilities. A partial
success in controlling technology would, we think, be much more
useful in controlling proliferation even at the price of watering down
the safeguard system.
We believe, furthermore, that one presently proposed system, featuring IAEA safeguards operating in parallel with national safeguards,
will ultimately be unacceptable to many countries that have signed
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the NPT, and that the coming negotiations will result in some kind
of reduced system involving IAEA verification of national records
with a minor degree of on-the-spot IAEA inspection. Little more
is likely to emerge, given the problems of Euratom inspection vs.
IAEA inspection; equality of inspection between Euratom countries
and other industrial states, especially Japan; equality of inspection
between non-nuclear countries and the United States and the U.K.,
which have agreed to accept inspection over their civilian facilities
on an equal basis; and the general reluctance of all states to accept
costly intrusive safeguards. Rather than be driven back to a reduced
system by grudging compromises, it would seem preferable to adopt
a position early in the negotiations that will insure the maintenance
of certain desirable features. If such a position is taken at the outset,
it may ease the way for other types of control agreements. Of course,
the worst position would be to set such great store by safeguards that
the United States continues to make technological concessions to
gain them, and then only to find them ineffective and troublesome.
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"Restraining the Spread of
Nuclear Weapons: A Walk on
the Supply Side"
Victor Gilinsky
Paper delivered to the Woodrow Wilson International
Center for Scholars
International Security Studies
Core Seminar on Nuclear Proliferation
Washington, D. C.
December 1, 1983

M

olotov startled Foster Dulles in 1954 with the suggestion that the world-wide civilian nuclear expansion then
contemplated under America’s Atoms for Peace proposal would make it easier for additional countries to obtain nuclear
weapons. The following year, we invented the safeguards system of
the International Atomic Energy Agency to restrain any moves in
this direction based on nuclear materials and equipment obtained in
commerce. As it became clear in succeeding decades that additional
protection was needed because of the widening availability of nuclear technology, new instruments were created: the comprehensive
safeguards provisions of the Non-Proliferation Treaty in the 1960s,
and the London Suppliers’ export control agreements in the 1970s.
Unfortunately, each of these elements of protection was checked
at the start by the political and commercial forces behind nuclear
power. These resisted controls that threatened any of the basic assumptions underlying nuclear power development and nuclear commerce. A central assumption was that plutonium, the very nuclear
explosive material that was of most security concern (its production
inevitably accompanies power reactor operation), would become
the primary nuclear fuel in the future. Tough international controls
on plutonium in national hands might have dampened these com-
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mercial prospects. Moreover, giving up national control over the
separation and use of this substance to an international body seemed
tantamount to giving up control over an important future source of
electricity. No one was prepared to do that.
It seemed for many years that no one in authority was even willing
to acknowledge the dilemma inherent in planning for wide use of
plutonium fuel. Official pronouncements exaggerated what could be
achieved through international safeguards and played down any concerns.242 As a consequence, not only did we end up with inadequate
controls over dangerous materials, but in some cases the application
of such international inspections allowed questionable projects to
gain the legitimacy without which they could not have proceeded.
When serious problems with the way this system functioned could
no longer be swept aside, it became a commonplace that while the
safeguards were not perfect, they were the best that could be negotiated, and that there really was no alternative.243
None of this history would be worth disinterring now were it not for
the fact that there are some positive new features in an otherwise
gloomy picture. The chief of these is that the anticipated displacement of uranium-fueled commercial reactors by plutonium-fueled
breeder reactors, which once seemed all-but-inevitable, now appears merely futuristic. There is much more uranium, and there are

242. See, for example, AEC, "A Brief History of Safeguards," printed in U.S.
Congress, Joint Committee on Atomic Energy, Background Material for the
Review of the International Atomic Policies and Programs of the United States,
86th Cong., 2nd Sess., 1960, Vol. 3, p. 851. See also Statement of Secretary
of State Dean Rusk, February 23, 1966, in U.S. Congress, Joint Committee on
Atomic Energy, Hearings on Nonproliferation of Nuclear Weapons, 89th Cong.,
2nd Sess., 1966, pp. 3-28 and Statement of AEC Chairman Glenn T. Seaborg,
February 23, 1966, in ibid., pp. 51-72.
243. "The system is not foolproof. It is not an absolutely ideal system. It is just
better than nothing." Testimony of Kenneth Adelman, Director, Arms Control
and Disarmament Agency, September 30, 1983, Transcript of Joint Hearing
on Nuclear Non-Proliferation Act, before U.S. Senate Committee on Foreign
Relations and Subcommittee on Energy, Nuclear Proliferation and Government
Processes of the Committee on Governmental Affairs, p. 70.
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many fewer power reactors to burn it, than was predicted years ago.
The consequent decline in the price of uranium, combined with a
much higher than expected cost of extracting plutonium from spent
fuel, have caused plutonium’s commercial prospects to sink. This
makes the notion of effective control worth talking about again.
A good place to start is with the beginnings of the various elements
of the "non-proliferation regime": the IAEA safeguards, the NPT,
and the supplier guidelines. If we understand their origins and their
frailties, some ideas might emerge on what to do next.
International Atomic Energy Agency Safeguards
Central to this regime are the safeguards – the inspections and controls – of the International Atomic Energy Agency, later incorporated into the Non-Proliferation Treaty. The international Agency
was part of the original Atoms for Peace proposal. The international
inspections were an afterthought, and I cannot help thinking that this
has diminished their status up to the present.
The Atoms for Peace proposal itself tended to subordinate nuclear
trade controls to commercial and foreign policy objectives. Before
this, under the Atomic Energy Act of 1946, even exchanges of information on the industrial uses of nuclear energy were banned until
such time as Congress should find that "effective and enforceable international safeguards against the uses of atomic energy for destructive purposes have been established."244 Under Atoms for Peace, exports were not only authorized, but encouraged. Control measures
were left to catch up with them.
President Eisenhower, in announcing the Atoms for Peace program,
did say that the IAEA could be made responsible for the protection
of the nuclear material contributed to the Agency.245 However, he
244. The Atomic Energy Act of 1946, Section 19(a) (1), (Public Law 585, 79th
Cong., 60 Stat. 755-75, 42 U.S.C. 1801-19).
245. Dwight D. Eisenhower, "Atomic Power for Peace", December 8, 1953,
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seems to have had in mind some form of intrinsic protection which
obviated the need for intrusive inspections: "The ingenuity of our
scientists will provide special safe conditions under which a bank
of fissionable material can be made essentially immune to surprise
seizure."246 Whether this was more than a hope, I cannot tell, but
apparently the President regarded the absence of inspections in his
original scheme as a definite advantage.247
Inspection and control functions were injected shortly before the
Agency was created,248 perhaps because the technological scope of
the Atoms for Peace program had expanded very quickly and the
implications of that had begun to sink in. Conversations with the
Russians may also have played a role in this. The Soviet Union’s
initial view was that the Atoms for Peace program would have little
impact on reducing weapon stocks, but that the spread of nuclear
materials around the world posed a military risk.249 The Russian de-

reprinted in U.S. Congress, Senate, Atoms for Peace Manual, 84th Cong., 1st
Sess., 1955, p. 6.
246. "Atomic Power for Peace" speech, Atoms for Peace Manual, p. 6.
247. In his speech to the United Nations, President Eisenhower stated that
his proposal that the nuclear states contribute normal uranium and fissionable
materials to an International Atomic Energy Agency "has the great virtue that it
can be undertaken without the irritations and mutual suspicions incident to any
attempt to set up a completely acceptable system of world-wide inspection and
control." Atoms for Peace Manual, p. 6. See also AEC 751/41, December 30,
1955, Department of Energy Archives.
248. Compare the April 24, 1956, Draft Statute of the International Atomic
Energy Agency, Article XII, printed in the Department of State Bulletin, May
21, 1956, pp. 852-859, with the August 22, 1955, Draft Statute of International
Atomic Energy Agency, Article XIII, printed in the Department of State Bulletin,
October 24, 1955, pp. 666-672.
249. AEC 751/4 (Dec. 30, 1955), Department of Energy Archives; Aide Memoire handed to Secretary Dulles by Foreign Minister V. M. Molotov, Geneva,
April 27, 1954, printed in Atoms for Peace Manual, pp. 269-74.
The following passage from the aide memoire is particularly interesting:
"It is well known that it is practically feasible to carry out on an
industrial scale a process of obtaining electrical power for peaceful needs by utilizing atomic materials, in which the quantity of the
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cision to participate in the IAEA also meant that the organization
would be a less "clubby" affair and informal checks on security of
nuclear materials would not suffice.
If controls were needed, the United States saw an advantage in having them administered by the international Agency. American officials thought this approach would avoid competition with other
exporters (primarily the U.K.) in offering easier terms, and would
make inspections more palatable to importers.250 It also gave the
Agency something to do. As most American exports were expected
to be under bilateral arrangements with friendly states, the new institution would have been badly undercut if member states carried
out their own inspections. The Agency was therefore given the role
of inspecting its members’ bilateral agreements. But the scientific
and technical Agency seems never to have shaken the feeling that
monitoring its members for cheating was not entirely consistent
with its high-minded purposes and hopes.
Internal U.S. documents of that period do not suggest much confi-

fissionable atomic materials applied in the process not only fails to
decrease but, on the contrary, increases. And the harmless atomic
materials are converted into explosive and fissionable materials
which are the basis for the production of atomic and hydrogen weapons. In other words, the fact that the peaceful application of atomic
energy is connected with the possibility of simultaneous production
of atomic materials utilized for the manufacture of the atomic weapon is indisputable and has been proved in practice. Such a situation
not only fails to lead to a reduction of the stocks of atomic materials
utilized for the manufacture of atomic weapons, but also leads to an
increase of these stocks without any limitations being applied either
to the constantly increasing production of these materials in individual states or to production by the International Agency itself.
"Consequently, the proposal of the USA concerning the allocation
of a certain portion of atomic materials to be utilized for peaceful
purposes not only fails to stop the atomic armament race but leads to
its further intensification."
250. National Security Council (NSC) 5507/2, March 12, 1955, cited in AEC
655/40, Appendix "B," November 28, 1955, DOE Archives.
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dence in the protection to be gained from international inspections
of Agency projects. The notion was already prevalent that if countries wanted nuclear weapons badly enough they would in time, perhaps a decade, be able to get them on their own. Their indigenous
activities were, after all, not covered by any sort of inspection.
Looking back to the 1950s, when the Atoms for Peace proposal was
being fleshed out, the IAEA statute was being drafted, and bilateral
agreements for technology and equipment were being concluded
with dozens of countries, one is struck that we apparently had no
sense of the strength of our position in guiding the long-term development of commercial nuclear power. We felt, even then, that American bargaining power was slipping away, and that we had better
use our technological advantage while we had it to gain maximum
influence for larger purposes.251 A proposal within the U.S. government for an agreement among the "haves" to require comprehensive
IAEA inspection of all nuclear activities in "have-not" countries was
thought not to be achievable.252 A National Security Council directive did require that our bilateral agreements include provisions that
251. My views on this point have been influenced by discussions I have had with
Dr. Jack M. Holl, DOE Chief Historian. See also Jack M. Holl, "Eisenhower’s
Peaceful Atomic Diplomacy: Atoms for Peace and the Western Alliance," Materials and Society, Vol. 7, Nos. 3/4 pp. 365-378 (1983).
252. AEC 751/41, December 30, 1955, DOE Archives, Annex 1 to Appendix
"B," "A Proposal for Averting Dangers in the Atoms-for-Peace Program":
"The Proposal
"4. A way out of this difficulty suggests itself: THE DANGER
COULD BE AVERTED IF ALL THE ‘HAVE’ POWERS, i.e., ALL
THE COUNTRIES ABLE TO SUPPLY THE NEEDED MATERIALS AND TECHNOLOGY, AGREED AMONG THEMSELVES
TO ADHERE TO A CODE OF FAIR COMPETITION IN DEALING WITH UNDERDEVELOPED COUNTRIES, PROVIDING
THAT HENCEFORTH THE SIGNATORIES WOULD GIVE
HELP TOWARD ATOMIC POWER PROGRAMS ONLY TO
COUNTRIES MAKING A PLEDGE OF NO ATOMIC WEAPONS
PLUS SUBMISSION TO FULL INSPECTION BY AN INTERNATIONAL BODY TO BE ESTABLISHED FOR THIS PURPOSE."
(emphasis in original)
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any extraction of plutonium from spent fuel take place in the U.S.
or under international auspices acceptable to us. This provision was
incorporated in early agreements, but it was opposed in the Atomic
Energy Commission on the grounds that it would breed resentment
abroad, undermining the purpose of Atoms for Peace.253
Plutonium’s explosive property was the root of the security problem posed by nuclear commerce. An American proposal for an even
stronger Agency role in actually controlling, rather than merely
verifying, the separation and use of plutonium covered by Agency
agreements was incorporated into the "Twelve Nation" draft IAEA
statute presented to the 1956 Conference on the IAEA Statute.254
This was opposed by other countries, especially India, France, and
the Soviet Union (which had retreated from its earlier position).255
Plutonium was already viewed as an important nuclear fuel for the
future, presumably because uranium was then thought to be scarce.
And reprocessing of spent fuel to extract the unused uranium and
plutonium was thought to be a necessary adjunct of reactor operation.

253. NSC 5507/2, March 12, 1955, cited in AEC 655/40, Appendix "B," November 28, 1955, DOE Archives.
254. The Twelve Nation Draft would have given the Agency the right to: "approve the means to be used for chemical processing of irradiated materials and
to specify disposition of any special fissionable materials recovered. Or produced as a byproduct, and to require that such special fissionable materials be
deposited with the Agency except for quantities authorized by the Agency to be
retained for specified non-military use under continuing Agency safeguards."
Draft Statute of the International Atomic Energy Agency unanimously approved
at Washington, D.C. on April 18, 1956 by the Twelve Nation Negotiating Group
and circulated to the governments and specialized agencies, Article XII(A) (5),
printed in the Department of State Bulletin, May 21, 1956. This draft was considerably stricter than the proceeding, August 22, 1955, Draft Statute of International Atomic Energy Agency, printed in the Department of Bulletin, October 24,
1955.
255. AEC, "The International Atomic Energy Agency", printed in Background
Material, Vol. 3, pp. 732-733. Bertrand Goldschmidt, Atomic Complex: A Worldwide Political History of Nuclear Energy (LaGrange Park, Illinois, American
Nuclear Society, 1982), pp. 291-283.
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During the conference, it became apparent that there would be an
impasse if the United States continued to insist on international
control of plutonium stockpiles.256 The United States decided to
compromise. The Statute made it clear that the authority given the
Agency over reprocessing was only for the limited purpose of ensuring that reprocessing would "not lend itself" to the diversion of
materials and that the applicable health and safety standards would
be observed.257
The Agency’s authority over the disposition of plutonium was similarly watered down.258 The IAEA’s authority to require its members
to deposit their plutonium with the Agency was sharply limited by
the provision that any plutonium deposited with the Agency would
have to be "returned promptly," at the request of the depositor.
In presenting the U.S. case for a strong interpretation of what was
left, Ambassador James Wadsworth said that Agency control over
plutonium was the "most crucial of all" safeguards, and that investing the Agency with the right to control reprocessing was "indispensable":

256. Background Material, p. 734. Goldschmidt, The Atomic Complex, pp. 262283. It is interesting to note that a report prepared for the Atomic Energy Commission later took the view that the Statute approved by the Conference "was
essentially the same as that of the Twelve Nation Draft" and that the principal
substantive change was a further increase in the size of the Board of Governors".
Background Material, p. 734.
257. Whereas the Twelve Nation Draft (Article XII (A) (5)) gave the Agency the
absolute authority "to approve the means for the chemical processing of irradiated materials," the Statute (Article XII (A) (5)) provided that the Agency was
given this authority "solely to ensure that this chemical processing will not lend
itself to diversion of materials for military purposes and will comply with applicable health and safety standards."
258. Where the Article XII (A) (5) of Twelve Nation Draft gave the Agency
authority "to specify disposition" of special fissionable materials recovered or
produced, the same article of the Statute gave the IAEA authority only to require
that such materials "be used for peaceful purposes under continuing Agency
safeguards for research or in reactors, existing or under construction, specified
by the member..."
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"...the agency must guard against the undue amassing or collecting of dangerous amounts of special fissionable material... Since a stockpile honestly intended for future peaceful
use is indistinguishable from one intended for future military
use and, in fact, might be quickly turned to military use, the
agency cannot permit the accumulation of any stockpiles of
fissionable materials derived from agency-supported projects other than stockpiles under agency control."259
But the IAEA never exercised the control Wadsworth suggested,
and it is only now getting around to contemplating a pale version of
it.260 And even that is apparently getting nowhere. In this and other
respects, the proposals and debates of those early years on plutonium control anticipated much of what was to come.
Plutonium is, of course, not the only nuclear explosive; it shares that
status with highly enriched uranium. It is interesting that, from the
start of Atoms for Peace, the United States drew a distinction between reprocessing (the technology for plutonium production) and
uranium enrichment (necessary to make bomb-grade uranium-235).
Both technologies had commercial applications, with enrichment
being, if anything, more important, as it was needed to produce the
low-enriched fuel used by most reactors. Yet reprocessing technology was shared liberally while enrichment was held tightly. This
may have stemmed from a feeling that reactor plutonium was less
dangerous than highly enriched uranium, although that would have
been inconsistent with allowing export of highly enriched uranium
for research reactors as we did in the late 1950s. Perhaps enrichment
259. Department of State Bulletin, November 19, 1956, reporting remarks made
by Ambassador Wadsworth on October 15, 1956.
260. An IAEA group of experts has been working for over three years on an
international plutonium storage (IPS) scheme, thus far without reaching a consensus. It is reported that the IAEA is unlikely to be involved in the construction
or operation of a facility but that, instead, "it would probably have some voice in
decisions to release plutonium from storage and possibly verifying that it is used
for the purpose declared when it was released." Charles N. Van Doren, Nuclear
Supply and Non-Proliferation: The IAEA Committee on Assurances of Supply,
Congressional Research Service, Washington D.C., October 1983, p.108.
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technology was thought to be based on a real secret (barrier manufacture) whereas reprocessing was "just chemistry." Or, perhaps it
was a matter of trying to preserve the commercial enrichment monopoly. In any case, as a result of this early version of technology
control, uranium enrichment technology spread more slowly than
plutonium separation technology.
The Non-Proliferation Treaty: "Inalienable" Rights to Plutonium?
The technology of plutonium separation and use played an important
role in the lengthy debates in the 1960s over the next step toward
tighter international control – the Non-Proliferation Treaty, which
extended safeguards to cover all the nuclear activities of signatories,
including indigenous ones.261 The weapon states were exempt from
this requirement, and this led the Federal Republic of Germany and
Japan to complain that the arrangement would put them at a competitive disadvantage and to insist, successfully, on certain limitations to IAEA inspection of fuel facilities.262 What their negotiators
had in mind was future competition with the United States in the
plutonium fuel trade.
261. Treaty on the Nonproliferation of Nuclear Weapons, Article III (1), 1970,
cited in U.S. Senate, Committee on Environment and Public Works, Nuclear
Regulatory Legislation Through the Ninety-Sixth Congress, Second Session,
97th Cong., 1st Sess., August 1981, Serial No. 97-03, p. 405, 406.
262. On the NPT generally, see The Treaty on the Non-Proliferation of Nuclear
Weapons: A Study Based on the Five Principles of UN General Assembly Resolution 2028 (XX), Mohamed Ibrahim Shaker, Universite de Geneve, 1976, the
most complete and scholarly work on the subject.
As a result, the preamble to the NPT expresses the parties’ support for "...the
principle of safeguarding effectively the flow of source and special fissionable materials by use of instruments and other techniques at certain strategic
points..." (emphasis added). This thought reappears in Article III which provides
that, "The safeguards required by this article shall be implemented in a manner
designed to comply with Article IV of this Treaty, and to avoid hampering the
economic or technological development of the Parties or international cooperation in the field of peaceful nuclear activities...in accordance with...the principle
of safeguarding set forth in the Preamble of the Treaty."
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The Treaty was not universally accepted: two weapon states and
some of the countries high on everyone’s worry list –India, Israel,
South Africa, Pakistan, Argentina, Brazil – stayed out. Since most
suppliers required of these countries only that individual exports to
them be covered by IAEA inspections, putting no conditions on their
other imports and indigenous activities, the Treaty holdouts were in
effect given a preferred status. In the United States, that concession
persisted until the passage of the Nuclear Non-Proliferation Act of
1978, which banned major U.S. nuclear exports to these countries
until they accepted comprehensive safeguards.263
There was also a more fundamental problem: the original idea of
the Treaty, as embodied in the 1961 Irish Resolution in the United
Nations,264 was that it was in the interest of all countries, especially
those without nuclear weapons, that the number of states with such
weapons not increase. The Resolution urged that the nuclear weapon states agree not to transfer weapons or their technology to nonweapon states, and that these states agree not to receive or manufacture weapons. Near the end of the long negotiations, however, the
Treaty was turned into a different sort of bargain, one in which most
of the adherents gave up the right to manufacture nuclear weapons
in exchange for what they regarded as unimpeded access to "peaceful" nuclear technology. Article IV encouraged "the fullest possible
exchange" of peaceful technology between the advanced countries
and the less advanced.265 In this spirit, President Johnson went so
far as to promise after the signing of the NPT that the U.S. would
share its technical knowledge in peaceful nuclear research fully, and

263. Atomic Energy Act of 1954, Section 128, 42 USC 2157; Nuclear NonProliferation Act of 1978, Section 306, P.L. 95-242, 92 Stat. 120.
264. Shaker, Treaty on Non-Proliferation, pp. 24-33, also pp. 3-24 on earlier
Irish proposals. The text of the Irish resolution is reproduced as Appendix 1, p.
839.
265. Treaty on the Nonproliferation of Nuclear Weapons, Article IV, 1970, cited
in U.S. Senate, Committee on Environment and Public Works, Nuclear Regulatory Legislation Through the Ninety-Sixth Congress, Second Session, 97th
Cong., 1st Sess., August 1981, Serial No. 97-3, p. 405, 406. Shaker, Treaty on
Non-Proliferation, Chapter 6, p. 273.
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"without reservation."266 What many countries had in mind on this
score was, again, technology related to future use of plutonium in
fast breeder reactors, whose future prospects were then in their heyday. (Curiously, no one really seems to have expected us to share
uranium enrichment technology.)
The continuing difficulty is that, should its owner so decide, a plutonium stockpile can be put to weapons use too easily for international
inspections to present much of an obstacle. The danger inherent in
the Treaty’s common interpretation is therefore that it legitimizes
nuclear activities arbitrarily close to nuclear weaponry. As national
rivalries are bound to drive countries to match each others’ nearweapon status, this has the makings of a very unstable state of affairs. With rivals poised on the edge of acquiring nuclear weapons
capabilities, it might not take much to put them over the edge.267
The difficulty was created by the elastic definition of "peaceful"
uses. Unlike the 1946 Acheson-Lilienthal report’s "safe/dangerous" distinction, which depended on the closeness – technologically
266. Quoted in International Negotiations on the Treaty on the Non-proliferation
of Nuclear Weapons, United States Arms Control and Disarmament Agency,
January 1969, p. 125.
267. Just how sensitive countries can be to developments in neighboring states
is demonstrated by an article which appeared in the Madras Hindu on June 26,
1983:
"After considerable vacillation, the Government of India disclosed today that
the monitoring station of the Atomic Energy Department at Gaurlbidanur near
Bangalore, had recorded on June 13 a major seismic disturbance in Baluchistan.
But even 12 days after the event, it was not able to confirm or deny whether this
indicated that Pakistan had carried out an underground nuclear explosion....
"...The Pakistan Government today vehemently denied that it had detonated a
nuclear device, describing the sensational report published by a Delhi newspaper
as a ‘mischievous canard’ and a ‘total fabrication.’ But the Indian spokesman
said ‘it could be, it may not be’ when asked whether the magnitude and pattern
of the seismic disturbance indicated an underground atomic explosion..."
Cited in Worldwide Report, Nuclear Development and Proliferation, August 9,
1983, Foreign Broadcast Information Service.
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speaking – of a material or an activity to bombmaking, the peaceful/
nonpeaceful distinction incorporated in the IAEA charter and the
NPT turns largely on the stated intentions of the nuclear materials’
owner.268 Just how elastic the peaceful label could be was demonstrated by the Indian nuclear explosion in 1974.269
A way out of this difficulty would have been to obtain collective
agreement that the term "peaceful" covers only those materials and
activities sufficiently removed from bombmaking that they can reasonably be protected by international inspections. Those whose status is more ambiguous would have to be protected by other means or
conducted under international auspices. It would have been entirely
consistent with the purpose of the Treaty – preventing the spread
of nuclear weapons – if plutonium separated from commercial fuel
268. "A Report on the International Control of Atomic Energy," Chapter 5,
Department of State, Washington, D.C., March 16, 1946 (Department of State
Publication 2498); now known as the Acheson-Lilienthal Report.
269. The Indian Government’s announcement stated that the Indian Atomic
Energy Commission had carried out "a peaceful nuclear explosion experiment."
New York Times, May 19, 1976, p. 1. Subsequently, Defense Minister Ram explained that "We are doing this for peaceful purposes and not for military uses.
The armed forces know this is not for their use. It is only for peaceful uses, for
mining, for oil and gas prospecting, for finding underground water, and for river
diversion. It is for scientific and technological knowledge." New York Times,
May 23, 1976, p. 6.
Shortly thereafter it was reported that Prime Minister Indira Gandhi had written
Prime Minister Zulfikar Ali Bhutto that "India had only peaceful intentions in
conducting the nuclear test" and that his "apprehensions about India’s acquiring
nuclear weapons or threatening Pakistan were ‘completely unfounded’." New
York Times, May 24, 1976, p. 6.
It should be noted that India used heavy water obtained in part from the United
States, to produce the material which was used in the 1974 device. The agreement under which this heavy water was transferred to India specified that "The
heavy water sold hereunder shall be for use only in India by the Government in
connection with research into and the use of atomic energy for peaceful purposes
..." (Agreement between the United States Atomic Energy Commission and the
President of India, March 16, 1956, paragraph 9). The Indian Government has
consistently claimed that the 1974 explosion was "peaceful." New York Times,
May 19, 1974, p. 1; May 23, 1974, p. 6; May 24, 1974, p. 6.
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were placed in the ambiguous category. It was not, however, consistent with the industrial commitments of the advanced suppliers,
which ran heavily toward future use of plutonium as a fuel, and
which might have been at risk if plutonium were properly labelled.
It was also not consistent with the technological appetites of their
less advanced customers, however implausible the possible application for plutonium in their countries. Nor did anyone want to question the value of IAEA safeguards in any context. Too much commerce had been legitimized on the basis of their putative efficacy.
And officials who were working hard to gain world-wide support
for the NPT and its safeguards were understandably not inclined to
entertain criticism of them.
Attempts at Plutonium Control beyond the NPT
It was more difficult to indulge in the illusions of hope after the 1974
Indian explosion and subsequent revelations that a number of countries – some NPT parties, others not – were in the process of buying
small reprocessing plants from France and the Federal Republic of
Germany for what appeared to be dubious reasons. It was clear that
additional control was essential if further spread of nuclear weapons
was to be avoided. Although the Indian activities had not been subject to IAEA inspection, the problem lay elsewhere. As Secretary
Kissinger told the U.N. in September, 1975, the problem was easy
national access to plutonium:
"The greatest single danger of unrestrained nuclear proliferation resides in the spread under national control of reprocessing facilities for the atomic materials in nuclear power
plants."270
As a "major step to reinforce all other measures," the United States
270. "Building International Order," speech by Secretary of State Henry A.
Kissinger before the 30th Session of the U.N. General Assembly, September 22,
1975, text released by Department of State, Bureau of Public Affairs, Office of
Media Services.
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proposed the establishment of multinational regional nuclear fuel
cycle centers. In the meantime, diplomatic pressures were brought
to bear and as a result the export to South Korea of a small French
reprocessing plant was put on ice.271
At American initiative, the major nuclear suppliers met in London to
discuss "Guidelines for Nuclear Transfers" to set limits on commercial competition in "sensitive" materials, equipment, and technology. The meetings were secret because of the extreme nervousness of
some of the participants about the reaction of their own nuclear industries and their Third World customers. After a good deal of compromise, the final Guidelines urged sellers to require from recipients
assurances excluding any nuclear explosive uses, and also to require
IAEA safeguards on all sales.272 The voluntary and permissive character of the Guidelines, as well as the sensitivity of the participants
to their commercial interests, is reflected in the mild admonition to
"exercise restraint" in the transfer of "sensitive facilities, technology
and weapons-usable materials."273 If a customer is believed to have
violated the rules, say by exploding a bomb, the suppliers agreed
to work through diplomatic channels on an "appropriate" response,
which "could include" termination of nuclear transfers to the offending customer.274
There is no question that the Guidelines point in the right direction.

271. Acting Assistant Secretary of State for Oceans and International Environmental and Scientific Affairs, Myron Kratzer, announced that South Korea had
cancelled its plans to purchase a reprocessing plant from France at a hearing
before the Senate Committee on Government Operations on January 29, 1976.
(Hearings before the Committee on government Operations, United States Senate, 94th Cong., 2nd Sess., on S. 1439 (Export Reorganization Act of 1976), p.
419). The sale of a second French reprocessing plant, to Pakistan, was subsequently also cancelled.
272. International Atomic Energy Agency, Information Circular "Communications Received from Certain Member States Regarding Guidelines for the
Export of Nuclear Material, Equipment or Technology," IFCIRC/254, Appendix
"Guidelines for Nuclear Transfers," Sections 2 and 4, February 1978.
273. Ibid, Section 7.
274. Ibid, Section 14.
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For example, they suggest uranium enrichment facilities sales be
conditioned on operation below 20 percent enrichment. And mutual
agreement between supplier and recipient is suggested on "arrangements for reprocessing, storage, alteration, use, transfer or retransfer
of any weapons-usable material."275 If such exports are to take place
at all, these are sensible injunctions; the problem is they are only advisory. "Suppliers should endeavor," say the Guidelines, "to include
such provisions whenever appropriate and practicable."276
In the meantime, thinking in the U.S. went much further. A few days
before the 1976 election, President Ford announced a major U.S.
policy shift: He said there should not be further commitments to
commercial use of plutonium unless "there is sound reason to conclude that the world community can effectively overcome the associated risks of proliferation."277 He went on to say that nuclear
power could develop and expand without plutonium use and that
the United States would no longer regard reprocessing of spent fuel
to obtain plutonium "as a necessary and inevitable step in the fuel
cycle."278 That is, we would ourselves accept the standards we were
urging on others:
"Common standards must be developed and accepted by all
parties. If this is not done, unrestrained trade in sensitive nuclear technology and materials will develop – with no one in
a position to stop it."279
The Ford policy perspective on controlling plutonium was lost in the
bitter struggles between the "pro-nuclear" critics. The Administration’s erratic style gave the impression of ineptitude and irresolution, and encouraged domestic and foreign opposition from those
who felt threatened by a U.S. move away from commercial use of

275. Ibid, Section 9.
276. Ibid.
277. "Statement by the President on Nuclear Policy," Office of the White House
Press Secretary, October 28, 1976, p. 4.
278. Ibid.
279. Ibid, p. 2.
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plutonium. They stamped technology control as technology "denial," both inconsistent with U.S. obligations under the NPT and unrealistic in the extreme – a tilting at windmills. In the end, the heat at
home and abroad got so intense over plutonium control that the Administration tossed the decision to a 40-nation International Nuclear
Fuel Cycle Evaluation. Predictably, this convocation of nuclear bureaucracies came up with an only slightly qualified endorsement of
plutonium and the adequacy of IAEA inspections to safeguard it.
The U.S., having created the enterprise, more or less went along
with the result.280
The current Reagan administration has been anxious to differentiate
itself from its predecessors in its plutonium policy both internationally and domestically. It has retreated from the common standards
approach of previous administrations. It will not oppose the reprocessing and breeder programs in the advanced countries – many of
them our allies and the very countries whose support we need to
control the flow of dangerous technology to the Third World. The
approach instead is to try to draw the line at those countries.
This "discriminatory" approach also fits in with the Administration’s
enthusiasm for domestic plutonium-based programs which ironically, have come to naught. The Office of Management and Budget
declined to support the subsidies needed for the Barnwell Reprocessing Plant, and the Congress, balking at the price tag, killed the
Clinch River Reactor Project. In a sense, this cleared the air of political obligations and allowed a fresh look at the problem of controlling plutonium.
Despite the contentiousness, confusion and unfortunate ambivalence of U.S. policy during the post Indian explosion period, there
were advances. In 1978, the Nuclear Nonproliferation Act spelled
out for the first time in law what was expected of safeguards over
plutonium: "timely" warning of wrongdoing so that the would-be
bombmaker could expect to be intercepted before he could build
280. "International Nuclear Fuel Cycle Evaluation," INFCE/PC/2/1-9, IAEA,
Vienna, January 1980.
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bombs.281 And cooperation on technology control did become more
frequent, although the suppliers have not met as a group since the issuance of the Guidelines through the IAEA in 1978. There was also
more continuity than appeared from administration to administration in the practical execution of this policy. The suppliers’ efforts at
technology control, controversial and inconsistent as some of them
were, slowed down some questionable projects at a crucial time
when the economics of plutonium fuel were changing. The suppliers
have become more alert to the dangers of, and have more frequently
cooperated to prevent, exports not subject to IAEA inspection and
which are directly related to possible bomb programs.
Still, much continues to leak through as importers have become more
sophisticated. And the Guidelines, which were intended to extend
controls beyond IAEA safeguards have, in effect, become merely
a trigger list for such safeguards. Moreover, these controls remain
an almost surreptitious extra-legal activity which the suppliers are
reluctant to discuss. Although consultations take place from time
to time in special cases, it does not appear that suppliers are willing to risk the bad press of more secret meetings. What is missing
in this policy is a public rationale for restricting those technologies
for which the IAEA inspections cannot provide adequate protection.
For fear of "undermining" IAEA safeguards, as any criticism of the
inspection is labeled, the best argument has not been presented for
additional international control over plutonium and highly enriched
uranium – that IAEA inspections cannot adequately protect such explosive material.
Is Power Reactor Plutonium Really Potential Bomb Material?
The arguments over the need for tough controls on commercial sales
have been clouded by assertions, such as were made by a nuclear
industry representative in Congressional hearings in October 1983,
that the plutonium commonly produced in power reactors is so con281. Nuclear Non-Proliferation Act of 1978, 90 stat. 120, Section 120, Section
303; Atomic Energy Act of 1954, Section 131 (b) (2), 42 U.S.C. 2121, 2164.
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taminated with unwanted isotopes that, as a practical matter, is not
usable for weapons.282 This notion goes all the way back to the 1946
Acheson-Lilienthal report, and may have influenced some of the
permissive steps taken during the Atoms for Peace period.283 Since
then, a great deal of argument has taken place over whether plutonium from civilian reactors is or is not usable for weapons. Indeed,
if it were not, power reactor plutonium would not be a dangerous
material, and the entire safeguards situation would be much simpler.
That is, in fact, what the IAEA believed for many years when its
safeguards were under development.
Unfortunately, while the plutonium from power reactors is not the
ideal nuclear explosive, it is a nuclear explosive all the same. Had
it been used in our first nuclear device, the minimum yield would
have been about a kiloton, a result that can undoubtedly be improved
upon, and the likely yield something above that.284 In 1970, Car282. Testimony of Dwight Porter, Vice President, International Affairs, Westinghouse Electric Corporation, before a Joint hearing on Legislation to Amend the
Nuclear Non-Proliferation Act of 1978, held by the Subcommittee on International Security and Scientific Affairs and the Subcommittee on International
Economic Policy and Trade, Committee on Foreign Affairs, House of Representatives, October 20, 1983. Transcript pp. 18-19.
283. The Acheson-Lilienthal report stated:
"A further point which will prove important in establishing the criteria
for the safety or danger of an operation is this: U 235 and plutonium
can be denatured; such denatured materials do not readily lend themselves to the making of atomic explosives, but they can still be used
with no essential loss of effectiveness for the peaceful application of
atomic energy... It is important to understand the sense in which denaturing renders material safer. In the first place, it will make the material
unusable by any methods we now know for effective atomic explosives
unless steps are taken to remove the denaturants. In the second place,
the development of more ingenious methods in the field of atomic explosives which might make this material effectively useable is not only
dubious, but is certainly not possible without a very major scientific
and technical effort."
284. Swords from Plowshares: The Military Potential of Civilian Nuclear Energy, Albert Wohlstetter, Thomas A. Brown, Gregory Jones, David C. McGarvey,
Henry Rowen, Vince Taylor, and Roberta Wohlstetter, University of Chicago
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son Mark, then Director of the Theoretical Division at Los Alamos,
elaborated on this point:
"...I would like to warn people concerned with such problems that the old notion that reactor-grade plutonium is incapable of producing nuclear explosions – or that plutonium
could easily be rendered harmless by the addition of modest
amounts of the isotope Pu-240, or "denatured," as the phrase
used to go – that these notions have been dangerously exaggerated, This observation is, of course, of no direct practical
interest to the United States or the USSR, who have adequate supplies of weapon-grade plutonium, and have proved
designs for weapons much better than could easily be made
with plutonium from power reactors. To someone having no
nuclear weapons at all, or no source of high-grade materials,
however, the prospect of obtaining weapons – even of an
"inferior" or "primitive" type – could present quite a different aspect."285
It was not until the mid-1970s that this view prevailed at the IAEA.
What seems to have happened is that the United States informed
the Agency that all plutonium could be used for bombs, but did not
provide supporting technical information that would make this convincing. Probably we did not want to encourage anyone to try it, or
perhaps we were ambivalent about the consequences of that observation. In any case, as the top IAEA Safeguards official told me in
1976, the IAEA safeguards system had, until shortly before then,
been based on the notion that it was only necessary for it to observe
the fueling of reactors to detect any move to produce "weaponsgrade" plutonium by cycling the fuel more rapidly. As long as the

Press, 1979, p. 53, pp. 49-58. This contains a thorough and well-informed
discussion of the dangers posed by, and of the doubtful commercial viability of,
the plutonium fuel cycle. This is an incisive and sensible book on the spread of
nuclear weapons. See also earlier works by the same authors cited therein.
285. Impact of New Technologies on the Arms Race, edited by B.T. Feld, T.
Greenwood, G. W. Rathjens, and S. Weinberg, "Nuclear Weapons Technology"
by J. C. Mark, pp. 133, 137-138, Massachusetts Institute of Technology, 1971.
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reactors operated normally, the plutonium produced was not thought
to be of particular concern. If there were a departure from the normal fuel cycle, there would still be warning well before "weaponsgrade" plutonium was produced and separated.
The IAEA was not the only party to suffer confusion on this point. In
the same year, the German official responsible for the F.R.G.-Brazil
deal, which included a small reprocessing plant to extract plutonium
from power reactor fuel, explained to me that there was nothing to
worry about because his experts had informed him that the plutonium could not be used for weapons. Upon my return to Washington, I urged that a briefing be arranged for these and other officials
to clarify the point. I happened to sit in on the briefing for the IAEA
Director-General, and I literally saw his jaw drop.
IAEA Inspections Cannot Protect "Peaceful" Plutonium Stocks
If power reactor plutonium is an explosive, the safeguards problem
is obviously very much harder. What we have to protect against is
rapid appropriation of previously "peaceful" plutonium stocks, precisely the problem that worried Ambassador Wadsworth in 1956.
A country interested in nuclear weapons now has every incentive
to maintain the fiction of exclusively "peaceful" uses for as long
as possible and then to traverse as quickly as it can the interval between the first clear sign of its weapons program and its possession
of the weapons themselves.
In these circumstances, the shortest and cheapest way to a bomb is
by appropriating plutonium, or highly enriched uranium, previously
designated as "peaceful" (perhaps with the best of intentions). We
should remember that, for beginners, getting the nuclear explosives
in the requisite quantities is the most time-consuming and difficult
aspect of nuclear bombmaking. That countries acquired nuclear explosives for weapons in the past by means of dedicated military production programs is no longer a useful guide to how countries might
act in the future.
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It is interesting that none of the countries we worry about admits
to the development of nuclear weapons, or even to an interest in
acquiring them. This is true even of the countries outside the Treaty.
So, India insists its nuclear explosion was peaceful. South Africa
says its secret enrichment project is peaceful. So is Pakistan’s. Iraq
insists its research program is peaceful. So does Libya. And so on.
There is in this a good measure of playing on the wishful thinking
of the suppliers, as well as a kind of joint hypocrisy. (The convenient and self-serving acceptance of such assertions by some of the
exporters do them no credit.) But if, as the French say, hypocrisy
is the homage that vice pays to virtue, then such protestations of
innocence on all sides are something of a backhanded acknowledgment of the legitimacy of the norm established by the Treaty, and of
the risks – economic, political, and military – involved in an overt
weapons program.
The basic illegitimacy of departing from the status established by
the NPT would not only add moral force to the imposition of sanctions, but might create strong pressures to impose them. Here, the
situation has changed over the past decade. Beyond expressing
vague regrets, we did not react in any meaningful way to the 1974
Indian nuclear explosion – unlike the Canadians, who terminated
their nuclear cooperation with India. (The French actually sent a
telegram of congratulations.)286 The next country planning its first
explosion cannot count on such a mild reaction from the world community. This is something such a country would have to worry about
since all nuclear programs in the near-nuclear weapon countries still
depend critically on imported equipment and technology. Making
up for the lack of these would be expensive and time-consuming.

286. Hong Kong Agence France Press report of May 25, 1974, reporting an
editorial in the Hindu nationalist newspaper "Motherland" discussing the possible effect on India’s new nuclear status on its foreign policy, "...The editorial
was prompted by a telegram sent by the President of the French Atomic Energy
Commission, Andre Giraud, to his Indian Counterpart, H. N. Sethna, congratulating Indian scientists on their successful first step towards the mastery of
nuclear techniques..." Foreign Broadcast Information Service 95.
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Beyond these economic concerns, there is the worry that an overt
nuclear weapons program which has not yet succeeded in manufacturing weapons is a tempting target for preemptive attack by those
against whom the weapons might eventually be used. If there was
any doubt about this possibility, it was resolved by Israel’s raid on
the Iraqi research reactor in 1961. There is now speculation in the
press over whether India might launch such an attack on Pakistani
facilities, and what Pakistan might do in return. That the major states
feel entitled to act not merely in response to Treaty violations, but
also in response to indigenous efforts, was illustrated by the Soviet
and U.S. reactions to what appeared to be preparations for a South
African test explosion in the Kalahari Desert. That is a new phenomenon, too.
Worried about the consequences of revealing their intentions, wouldbe bombmakers have in effect been forced to take cover. This limits
their opportunities. The more limited their options, the greater their
risks, and the less likely a decision to build weapons. All of which
must be considered a good thing. But it also tells us that we have
to guard against the sudden appropriation of civilian plutonium or
highly enriched uranium.
International inspectors cannot sound a warning early enough to
protect against this eventuality. It cannot be repeated too often that
international inspections are a safeguard only if they can warn reliably of illicit activities in time for other countries to thwart the
intended bombmaking. In other words, a burglar alarm is not much
use if it takes longer for the police to arrive on the scene than it
does for the burglars to make off with their loot. The relationship
between the closeness of the nuclear activity to bombmaking and
the extent to which it can be protected by inspections is such that
most of the nuclear power reactors and their fuel are protectable, at
least in principle. That is not, however, the case with highly enriched
uranium and separated plutonium, the two fuels that are also nuclear
explosives. They can be turned to bomb use too quickly – in a matter
of days – for inspection to provide reliable protection. Even if the inspection system responded rapidly to a seizure, we could not count
on there being enough time to do anything about it. In reality, the
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response of the inspection system is sluggish and uncertain, and any
potential diversion would likely be clouded in ambiguity, at least
during the time when action is critical. This means that, in relying
for protection on the international alarm system, we need a healthy
margin of safety. The civilian nuclear materials should be kept as
far as possible from a form in which they can be turned easily into
explosives for bombs.
To sharpen the point, let us imagine a situation in which the IAEA,
instead of inspecting fuel, was checking on actual nuclear weapons.
What would be the value of such an inspection? If weapons existed
in a particular country, its neighbors would likely want to know how
many there were. At the same time, no one would confuse a periodic
verification of the count, interesting as it may be, with protection
against the use of such weapons. Counted or not, they can still be
used rapidly. Now strip away the surrounding chemical explosives
and firing circuits. You are left with the nuclear explosive material
which in another setting is widely considered to be adequately protected by IAEA "safeguards" (that is, inspections). The fact is, there
is no known way of safeguarding (that is, protecting) separated plutonium by inspection or other technical means now available.
Safeguards and Technology Control: You Can’t Have One Without
the Other
In the end, we are left with this question: What shall we do now?
There are two levels to the problem: First, how shall we deal with
the holdout countries, the ones that have not accepted IAEA inspection on all their nuclear activities? And, second, what shall we do to
limit access to weapons-usable materials – the nuclear explosives,
plutonium and highly enriched uranium – even if it is covered by the
IAEA inspection system?
We have to deal with these questions in parallel. It will do no good,
if by extending the coverage of the inspection system, we only legitimize wider national access to nuclear explosives. In looking for
answers, we would do well to return to some of the early Atoms for
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Peace proposals that were left on the cutting room floor. We have
to return to the idea of uniformly requiring that all suppliers condition all exports on the customers’ acceptance of comprehensive
IAEA inspection.287 Countries that are unwilling to do this should
be clearly understood to be interested in obtaining nuclear weapons.
We also need to find some way either to keep separated plutonium
and highly enriched uranium out of commercial channels or to gain
international control over them. In other words, we have to come
to grips with the very problem Ambassador Wadsworth was talking
about in 1956.288
I know this is a tall order, and that we have failed so far, despite
years of trying, even to achieve the first objective. But if we have
succeeded to the point where the countries with bombs on their
minds are ashamed to admit it, I am convinced we can shame the
major suppliers into accepting full-scope safeguards as an export
requirement. I know I have stressed the inadequacy of relying on
IAEA inspections to provide protection over weapons-usable material. At the same time, the overall system of assurance relies vitally
on IAEA inspections, the value of which is very much enhanced
when they are comprehensive.
If there are important things for the IAEA to do, it is also true that
it needs to do them better than it has. That everything is not right
is clear from the Nuclear Regulatory Commission’s 1981 letter to
Congress in which the Commission stated that it was "concerned
that the IAEA safeguards system would not detect a diversion in
at least some types of facilities" and that, in addition, it was "not
287. In this regard, I would note President Reagan’s March 31, 1983, statement
that, "...Our Allies, as important nuclear exporters, also have a very important
responsibility to prevent the spread of nuclear arms. To advance this goal, we
should all adopt comprehensive safeguards as a condition for nuclear supply
commitments that we make in the future. In the days ahead, I will be talking
to other world leaders about the need for urgent movement on this and other
measures against nuclear proliferation..." Remarks of the President to the Los
Angeles World Affairs Council text released by the White House Office of the
Press Secretary, March 31, 1983, p. 6.
288. See Note 13, supra.
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confident that the member states would be notified of a diversion in
a timely fashion."289 The Agency must tighten up its performance.
The safeguards system cannot be improved if its flaws are papered
over, and there has been too much of a tendency in this direction.
It is only natural that the IAEA, as an international institution and
a creature of its member states, should be worried about offending
any of its members. But this has been carried much too far in the
direction of secrecy about the operation of the safeguards system
and defensiveness about its performance. The IAEA, and also the
countries which are heavily involved in nuclear trade, are extremely
touchy about any criticism of the effectiveness of safeguards. The
IAEA’s annual Safeguards Implementation Reports, which assess
safeguards’ effectiveness, are not made public even though they are
carefully written to make it difficult to identify any of the countries discussed. In this country, the SIR’s are actually classified on
grounds of national security.
Instead, the IAEA should make these general reports public and
also make known the facts about the effectiveness of the safeguards
which are in place at specific facilities. I would go even further: After the IAEA has conducted an inspection, a report of those results
should also be made public.
The IAEA should also be clearer with its members about the intrinsic limitations of its safeguards. There has been a considerable
increase in candor on this point under the current Director-General, Hans Blix, but much remains to be done. The IAEA should acknowledge that its inspections will not protect against the diversion
of plutonium or highly enriched uranium, and that this is the reason
technology controls are needed.
The usual response to suggestions that the IAEA safeguards system needs to be opened to public scrutiny is that it is essential to
289. Letter of November 27, 1981, from NRC Chairman Palladino to the Honorable Charles Percy, Chairman, Subcommittee on Energy, Nuclear Proliferation
and Government Processes, Committee on Governmental Affairs, U.S. Senate.
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avoid undermining the IAEA safeguards system by criticizing it.
The IAEA’s inspections of national facilities are an unprecedented
surrender of national sovereignty in the interest of collective security, and they are a vitally important international foot in the door.
The threat to the safeguards system lies not in acknowledging its
limitations and deficiencies, but in making inflated claims about its
strength.
Finally, the suppliers must get a better handle on plutonium. It is just
not acceptable to drift toward a state of affairs in which many countries have stockpiles of "peaceful" nuclear explosive material. There
has been more than a little reluctance to deal seriously with this
question, as it would appear to threaten the legitimacy of plutoniumbased programs in many countries; in particular, the breeder reactor, which has been the centerpiece of almost every large nuclear
research and development program in the world. In the end, it comes
down to what has always been regarded as the central dilemma for
the international nuclear enterprise: How to restrain the spread of
nuclear weapons without crippling the development and use of commercial nuclear power. President Reagan has been remarkedly candid about this. When asked what he thought was our proper role
in preventing the spread of nuclear weapons and nuclear weapons
technology, he replied:
"Well, our position is and it is unqualified, that we are opposed to the proliferation of nuclear weapons and do everything in our power to prevent it. I don’t believe, however,
that that should carry over into the development of nuclear
power for peaceful purposes and so it increases the difficulty,
if you are going to encourage the one, because you have at
least opened a crack in the door where someone can proceed
to the development of weapons."290
The President was also direct about safeguards. Shortly after the
Israeli attack on Iraq’s reactor, he remarked, "...how many countries
290. Press Conference of the President of the United States, June 16, 1981, Transcript released by the Office of the Press Secretary, the White House, p. 5.
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do we know that have signed it [the NPT] that very possibly are going ahead with nuclear weapons? It’s again, something that doesn’t
lend itself to verification."291 No one else in the Administration talks
that way. The State Department hastened to "clarify" that he meant
to say that safeguards were not foolproof but no clarification was
necessary – the President correctly perceived there is a serious problem with safeguards. If the dangers of plutonium were explained in
the same simple and direct manner, we might begin to dispel the
metaphysical subtleties that have clouded the efforts to prevent the
spread of nuclear weapons.
Once we admit we cannot protect nuclear explosives in national
hands, we may find that the dilemma is not as great as everyone had
assumed. As President Ford said in 1976, effective controls over
dangerous materials will not threaten the use of commercial nuclear
power; these materials are not necessary to the generation of electricity anywhere in the world.
The fact that countries are ashamed to admit they are even interested
in bombs gives us something to work with. There is also substantial
untapped power in the technology controls of the suppliers’ club. If
the commercial prospects of plutonium have indeed sunk, it may be
the moment for putting some muscle in the supplier operation. We
have to make it more difficult to take cover in semantic ambiguities
like "safeguards" and "peaceful uses." The key is to make clear why
there is a need for supplier controls and to apply them openly.
The last opportunity for a new initiative came and went eight years
ago. The time is right to try again.

291. Ibid. The Department of State "clarification" appeared in an article entitled
"U.S. Says It Wasn’t Sure Iraq Sought Atomic Arms", New York Times, June 18,
1981.
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"Korea: How Long Do We Live
With Blackmail?"292
Victor Gilinsky and Henry Sokolski,
The Washington Post
March 27, 1997

I

n this year's State of the Union address, in Secretary of State
Madeleine Albright's confirmation testimony and in other statements, the administration has reemphasized the importance of
its 1994 nuclear deal with the North Koreans under which they quit
their indigenous nuclear program in return for two modern U.S.type nuclear power reactors. Unfortunately, the deal gradually has
changed into something even less desirable than the questionable
proposition that was negotiated in 1994. At a minimum, we should
get back to original arrangement.
Two years ago, when the White House was selling the "Agreed
Framework" to Congress, its chief virtue was said to be reciprocity.
It was a safe arrangement, the administration said, because the U.S.
steps--site construction, shipping of key nuclear components, start
of operation of the first plant and so on--would be matched by North
Korea's steps in dismantling its plutonium production complex. This
complex still includes a small operating reactor and its fuel, a reprocessing plant for extracting plutonium from irradiated fuel and two
reactors under construction.
The State Department insisted two years ago that we could terminate the deal at any point if the North Koreans did not reciprocate.
But the way the deal is now interpreted, the North Koreans don't
have to do anything to reduce their weapon potential until nearly the
time when we supply the first of the two large modern power reac292. This "Korea: How Long Do We Live With Blackmail?" by Victor Gilinsky
and Henry Sokolskiwas first published in The Washington Post on March 27,
1997.
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tors and much of the equipment for the second.
To qualify for the deal, the North Koreans certainly do not have to
tone down their terrorism against the South. The killings by submarine commandos and the more recent assassination of a North
Korean defector have demonstrated that. South Korea, which is supplying the reactors and footing most of the expense, halted work
on the project and asked for an apology from the North. The North
Koreans had stopped work on "canning" the irradiated fuel from the
small power reactor, a kind of flick of the dragon's tail reminding everyone that the weapon potential is still there. The U.S. administration quickly fell into line, let out that the South's approach was naive
and made it clear it was impatient to get on with the nuclear project.
The way things stand now, the North Koreans do not have to ship
the plutonium-laden fuel out of the country until the first of the two
large reactors is built and before it goes into operation--at least six
years from now. And the North does not have to dismantle anything
until the second of the two reactors is built (but before it goes into
operation). That could be 10 years from now, or never. That means
that, barring some political change in the North, we will continue to
be blackmailed by the threat of a restart of the weapons program.
One of the selling points of the "Agreed Framework" was that before
any "key" nuclear components are shipped, which by law require a
U.S.-North Korean agreement for cooperation, the North will let the
International Atomic Energy Agency (IAEA) inspect two disputed
waste sites to check on the possibility of North Korean cheating on
the Nuclear Nonproliferation Treaty. It was the North's refusal to allow such inspections that started the entire nuclear imbroglio.
North Korea still refuses to allow such inspections, and likely by the
time the IAEA gets to carry them out (if it does at all) the information will be stale and inconclusive. The agreement requires only that
North Korea satisfy the IAEA, not that we find out what happened.
We can be sure this hold point will not amount to much. The unspoken universal assumption that this is so constitutes a reinterpretation
of the agreement in favor of North Korea.
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To pay too much blackmail is also dangerous. The only way to make
sense of the arrangement as negotiated is to reemphasize the element
of reciprocity. We propose that the United States read the agreement
to require Pyongyang to dismantle its plutonium production complex in step with the construction of the large modern power plants.
The North should:
•

Dismantle its reprocessing plant and begin shipping its irradiated fuel out of the country before the United States signs a nuclear cooperation agreement.

•

Tear down its small operating reactor and complete shipping of
its spent fuel by the time the first new power reactor is finished.

•

Dismantle its two partially completed indigenous "power" reactors in step with the construction of the second U.S.-type reactor.

•

It would be hard for North Korea to argue that it still needs the
power from its tiny "research" reactor after the first (200 times
larger) new reactor is operating. And why would it then need the
reprocessing plant except to threaten a restarting of the nuclear
weapon program? This observation contains the answer to the
obvious criticism of our proposal; that is, how are we going to
get North Korea to agree to dismantle its plutonium production
plants in step with the construction of the new reactors? Well,
how are we going to get North Korea to do it when the two reactors are built and we have even less leverage?
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"Neglected Steps: The Agreed
Framework's Nonproliferation
and Nuclear Safety Provisions"
Victor Gilinsky and Henry Sokolski
report presented before an American Enterprise Institute –
NPEC Sponsored Conference: "Korea Policy Challenges
for the New Administration,"
Washington, D.C.
March 13, 2001
Overview

T

his trip report summarizes the key points discussed in 16
separate overseas meetings held in Japan and South Korea
on the nuclear provisions of the l994 Agreed Framework (for
a detailed listing of these meetings, see Appendix I). These private
meetings, held between February 27 and March 2, 2001, allowed
Nonproliferation Policy Education’s (NPEC’s) executive director,
Henry Sokolski, and NPEC Advisory Board member, Victor Gilinsky, to learn what individuals in Japan and South Korea think implementation of the Agreed Framework requires. These individuals
included U.S. overseas officials, Japanese and Republic of Korea
government authorities, South Korean opposition political figures,
and
Asian nuclear industry experts, environmentalists, academics, and
diplomatic reporters.
Most of the foreign experts NPEC met with understood the terms of
the Agreed Framework’s nuclear provisions. Yet, few seemed fully
to appreciate what these provisions required of the parties or how
enforcing the 1994 understanding and its associated reactor supply
contract made completion of the reactors problematic (for the full
text of the Agreed Framework and its related supply contract, see
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Appendix III and Appendix IV). In addition, most were unaware of
how useful the two reactors would be for making nuclear explosive
materials. For these reasons, NPEC continues to believe that making all or part of the Agreed Framework nonnuclear is desirable.
It’s NPEC’s belief, though, that the best way to convince our allies
and North Korea of this is to hold fast to the Agreed Framework’s
nonproliferation and nuclear safety provisions and insist that they
be fully met.
Key Findings
This final conclusion is supported by the trip’s key findings:
Few experts NPEC met with appreciated how much lead time
– at least three to four years – the International Atomic Energy
Agency (IAEA) would need to determine that Pyongyang is no
longer hiding nuclear weapons materials and is completely out
of the bomb making business. All of those interviewed knew that
the Agreed Framework prohibited the export of key nuclear reactor
parts to North Korea until the International Atomic Energy Agency
(IAEA) made this determination. Yet, most assumed that the agency
could complete its inspections in a year or two and a few officials
cynically suggested that the IAEA’s determination was simply a political judgement that the agency could make when its chief members
so decided (on this point, see Appendix VII). In fact, the agency’s
estimate of at least three to four years is based on how long it took
to inspect South Africa, a country and cooperated fully with IAEA
inspectors. The IAEA’s estimate is also driven by the lead time that
ended its nuclear weapons program it requires to develop special
diagnostic equipment based on on-site measurements in North Korea. Finally, the IAEA’s estimate assumes Pyongyang’s immediate
willingness to open its nuclear operating records and nuclear sites
to agency inspectors — something North Korea has so far opposed.
It is this lack of North Korean cooperation with the IAEA that now
threatens to hold up construction of the reactors. In fact, several
South Korean officials indicated that construction of the first reactor
building might be completed well before the IAEA could make its
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determination (i.e., without watering down its inspection standards).
In this case, several South Korean officials claimed that they would
simply hold up the project until the inspections were complete. Yet,
just as many believed the problem would never arise because the
IAEA would be accommodating. None seemed to have considered
what might happen if the United States and its Asian allies differed
on whether to insist on complete and thorough IAEA inspections, as
might well happen. More important, none was convinced that North
Korea would ever comply fully.
Although most of the Japanese and South Korean officials NPEC
met with knew of U.S. legal restrictions against exporting nuclear components to violators of the NPT and IAEA, nearly all mistakenly assumed these laws would be waived in North Korea’s
case. Under the U.S. Atomic Energy Act, U.S. exports of key nuclear components are prohibited to any nation that has abrogated IAEA
safeguards, violated the Nuclear Nonproliferation Treaty (NPT), or
tried to make nuclear materials for weapons purposes. Moreover,
such exports are prohibited to any nation with which the U.S. does
not have a formal agreement for nuclear cooperation. These requirements were not unknown to the foreign officials with whom NPEC
spoke. They also understood that North Korea failed to meet these
requirements in every respect. Nearly all of them, however, believed
this did not matter since they had been informed that the President
could waive the requirements of the U.S. Atomic Energy Act if it
was imperative to America’s national security. To them, it was obvious that what was in South Korea’s diplomatic interest was clearly
in America’s national security interest. As one high-level official put
it, "The U.S. President ought to waive the legal restrictions since
building the reactors serves the purpose of promoting peace on the
Peninsula." None of these officials appreciated how unlikely it was
that a U.S. President — especially this president — would grant
such a waiver, particularly if North Korea failed to satisfy the IAEA
that it was completely out of the bomb making business. Nor were
they fully aware of how reluctant Democrats and Republicans in
Congress might be to approve a nuclear cooperative agreement with
North Korea until and unless it satisfied the IAEA, and became a
"normal" country. Interestingly, South Korean non-governmental
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experts expressed a similar view — that one could not turn over a
completed nuclear power plant to the North so long as it remains
a grim, closed dictatorship. Finally, and perhaps most worrisome,
none of the officials NPEC met with seemed to have seriously considered the prospect that the reactors’ construction might have to
be held up until the United States approved the export of key U.S.made nuclear parts. Some officials indicated that they simply assumed that the key U.S., Japanese and South Korean nuclear parts
necessary to complete the reactors would be available when needed
by the project. Indeed, there was no indication that they had made
any contingency plans on what to do if these parts were not then
available. Finally, none of the officials NPEC met with seemed to
have given any thought to the prospect that if they continued to build
the reactor buildings at the current pace, it could precipitate an alliance crisis: While the United States would likely insist on upholding
its laws, there would probably be pressures from South Korea and
other Asian states (and, of course, Pyongyang) to keep the reactor
construction schedule on track.
Among the government officials NPEC met with, there was little
understanding of how important and difficult it would be for the
promised light water reactors (LWRs) in North Korea to meet
U.S. and IAEA nuclear safety standards. Under the Reactor Supply Contract required by the Agreed Framework (see Appendix IV),
the two reactors must meet U.S. and international safety standards
(i.e., those of the U.S. Nuclear Regulatory Commission (NRC) and
the IAEA). Although all of the Japanese and South Korean experts
NPEC met with knew of this requirement, only one — a nongovernmental energy expert — was fully aware of the difficulty in meeting
these safety standards. All of the other officials NPEC met with mistakenly assumed that the project already met NRC and IAEA safety
requirements or that they could be met with little additional effort.
In fact, these plants would never be licensed in the United States for
at least two reasons. First, these reactors generate too much power
(1,000 megawatts each) to operate safely on North Korea’s weak and
relatively small electrical system. Normally, a single power plant’s
electrical production should not be more 10 percent — and preferably much less — of the total ready capacity of the electrical system
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to which it is attached. This is to guarantee that if the largest plant on
the system shuts down suddenly, it does not bring the down the entire electrical system. In North Korea’s case, the total readily available electrical production capacity of all of its power plants is only
a few thousand megawatts (the actual production is now about two
thousand megawatts). To bring the first of the two reactors on line,
then, North Korea’s total electric power generating capacity would
have to be increased several fold. In addition, this expanded electrical capacity would all have to be connected by a reliable electric
transmission system. Unfortunately, accomplishing this will require
much more time than the seven years allotted for the completion of
the first reactor. One way around this problem would be for South
Korea to link the two reactors into its own electric grid by means of
a long transmission line to the North, the estimated cost of which is
about $700 million. This, however, would undermine a key objective of the project, which was to supply electricity to North Korea.
Several of the South Korean and Japanese officials NPEC met with
were aware of these challenges. As already noted, however, all of
them downplayed the difficulty of meeting them. A few insisted that
these issues were being addressed but offered no specifics. Yet, others argued that these issues were exclusively North Korea’s problem
and that if North Korea failed to address them, the Korean Peninsula
Energy Development Organization (KEDO) would simply refuse to
hand the plants over. None indicated that South Korea had any plans
to integrate North and South Korea’s grid or to build power lines
from the reactors to the South. This brings us to the second reason
why the reactors would have extreme difficulty meeting U.S. or international safety standards: To assure that the reactors would not
meltdown in the case of an accident, it is essential that they have
several reliable sources of electricity to run their safety equipment
and cooling pumps. The NRC, in fact, requires all U.S. nuclear power plants (for a copy of NUREG 0800 see Appendix V) not just to
have on-site emergency diesel generators (which can fail), but two
reliable, independent sources of electric power running to the reactor site. This is precisely what North Korea’s rickety electrical system cannot now provide. Again, the only person to understand how
important and difficult it was to meet these standards was a South
Korean energy expert working outside of the government. The gov-
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ernment officials NPEC met with seemed to take these issues far less
seriously.
Few of the experts NPEC met with understood how useful the
two reactors would be for making weapons-grade plutonium and
how difficult it would be to prevent North Korea from exploiting this if it chose to do so. In fact, most of the Japanese and South
Korean officials NPEC met with subscribed to a variety of mistaken
views regarding the reactors’ weapons utility. Most believed that
the plutonium the reactors produced would be unsuitable to make
nuclear explosives. In fact, all of the plutonium the reactors produce
could be used to make deliverable nuclear explosives of high or low
yield. Nor did any of these officials know that the two light water reactors (LWRs) could be operated to produce large amounts of
weapons-grade plutonium. In fact, during the first 15 months of normal commercial operation, just one of these reactors produce over
300 kilograms of weapons-grade plutonium—enough for over 60
implosion warheads (for the Lawrence Livermore National Laboratory analysis on this, see Appendix VI). When pressed on this point,
South Korean officials made two different arguments, which they
claim they got from U.S officials. The first was that North Korea’s
current reprocessing plant cannot handle the LWR fuel without an
addition of a new front end processing unit to its plant. Implicit to
this argument was the shaky assumption that Pyongyang could not
acquire this technology by the time the first reactor is putting out
spent fuel. In fact, the North has more than once surprised DPRK
watchers with its technical achievements, its multi-stage rockets being a case in point. The second argument was that IAEA inspectors
could, in any case, detect such efforts. This point, however, ignores
the possibility that Pyongyang might send the inspectors packing
as it did in l993. In this case, the IAEA might have reason to fear
the worst but it would hardly have the means to prevent Pyongyang
from extracting scores of bombs’ worth of plutonium from the reactors’ spent fuel. None of the officials NPEC met with denied this last
point.
The South Korean and Japanese experts NPEC met with did not
support modifying the Agreed Framework. For all of the reasons
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noted above, NPEC repeatedly raised the idea of making part or all
of the Agreed Framework’s power plant pledges non-nuclear (for
a copy of the talking points used, see Appendix II). The idea here
would be to offer to refurbish North Korea’s electrical transmission
system or its generating plants, or to add nonnuclear power plants.
In exchange (and to avoid short circuiting the Agreed Framework),
North Korea would have to perform one or more of the nonproliferation steps -- depending upon how much electrical aid was supplied -- as required by the 1994 Framework. For example, as soon
as one thousand megawatts worth of such electrical assistance was
supplied, North Korea would have to perform all of the nonproliferation conditions that the Agreed Framework originally made contingent upon the supply of the first one thousand megawatt reactor.
Although NPEC still believes that this is the soundest approach and
is heartened to see other current and former senior U.S. officials
now back the idea, the Japanese and South Korean officials NPEC
met with did not support it. South Korean government officials were
anxious to keep building the reactors for several reasons. First, they
have only just persuaded the South Korean people to pay for the
reactors and have passed legislation to secure public financing. Second, large influential South Korean firms have a keen financial interest in getting paid to build the plants. Finally, the Korean Electric
Power Company (KEPCO), which is government owned, is eager to
demonstrate that it can build a nuclear power plant outside of South
Korea so it can secure export orders for such plants elsewhere. Opposition party figures, meanwhile, are hardly eager to oppose the
deal since they were responsible for supporting its original adoption
in l994. Even anti-nuclear groups in South Korea are loath to suggest nonnuclear alternatives since they worry that it might cause
friction with North Korean authorities, with whom they were planning to work on small cooperative projects.
Conclusions and Recommendation
The findings noted above commend the following conclusions and
recommendation:
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It is difficult to see how the two promised reactors will ever get built
if the U.S., South Korea, and Japan actually enforce the nonproliferation and nuclear safety provisions of the Agreed Framework and
the associated reactor supply contract.
There is a danger that unless the U.S., South Korea and Japan recognize this now, a riff in alliance relations may emerge within the next
two to three years that other states, especially North Korea, would
exploit.
Although NPEC always thought providing nonnuclear electrical assistance to North Korea made more sense than providing it with
reactors, the trip highlighted that the best way to persuade Pyongyang and our allies of this is to get them to recognize all of what implementing the Agreed Framework’s nonproliferation and nuclear
safety provisions requires.
In specific, all of the parties, including North Korea, need to work
now to detail a construction schedule that fully integrates all of
the nonproliferation and nuclear safety steps that must be taken to
live up to the Agreed Framework and the associated reactor supply
agreement.
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Appendix I: Itinerary
Monday, February 26 – Tokyo
11:00 am Meeting at U.S. Embassy: James H. Hall: Minister-Counselor (Science) Abigail S. Friedman: First Secretary, Political Section Mark R. Evans: Second Secretary, Environmental, Scientific,
and Technological Affairs Nan Nida Fife: First Secretary, Political
Affairs
Lunch Tokyo-American Club
Keizo Takewaka: Senior Assistant for Korean Affairs, Northeast
Asian Division, Ministry of Foreign Affairs Kunio Nakamura: Science and Nuclear Policy Energy Division, Foreign Policy Bureau,
Ministry of Foreign Affairs Keiichiro Morishita: Senior Assistant
for Multilateral Nuclear Cooperation, Director for KEDO Affairs,
Ministry of Foreign Affairs, Tokyo Jim Hall Mark Evans
Tuesday, February 27 – Seoul
8:30 a.m.: Meeting with Evans Revere, Deputy Chief of Mission,
U.S. Embassy in Seoul
11:00 a.m.:Meeting at the Unification Ministry Sang-il Hahn: Director, International Cooperation Division, Ministry of Unification
Kwang Ho Park: Deputy director, Information Analysis Bureau
Seongwhun Cheon: Senior Research Fellow, Korea Institute for National Unification
Lunch Chang-Saeng Shim: Vice President Power-Built Consulting
Chong-Hun Rieh: President & CEO Power-Built Consulting Myung
Sang Jang: Seoul Representative, Clemensen Capital
2:00 p.m. Meeting at the headquarters of the Korean Federation for
Environmental Movement (KFEM)
KimJeong-Soo, KFEM Political Affairs Director Seo, Hyung Won,
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KFEM Political Affairs Manager Lee, Soo Kyung, Chief Secretary
of Environment and Pollution Research Group Lee Sang Hoon, Direcot of the Center for Energy Alternatives Inwhan Jung, Professor
of Urban Administration, Hyupsung University
4:30 p.m. Meeting; Ph.D. Jungmin Kang: Center for Nuclear Policy
Research, Seoul National University
9:00 p.m. Exchange with Mike Green and Bob Manning, visiting
Seoul as part of a Council on Foreign Relations delegation
Wednesday, February 28 – Seoul
12:00-1:30 Lunch Hosted by Ministry of Foreign Affairs and Trade
(MOFAT)
Kim Sung-Hwan: Director General, North American Affairs Bureau, MOFAT Chun Yung-woo: Assistant to the Minister, MOFAT
Noh Kyu-duk: Deputy Director, N. America Division II, MOFAT
Cho Byung-jae: Director, North American Division II, MOFAT
3:00 p.m. Chang Sun-Sup: Ambassador, member of KEDO executive board and administrator, Office of planning for LWR Project of
the Republic of Korea
6:30 pm. Jay Solomon: Seoul Correspondent, The Wall Street Journal, The Asian Wall Street Journal
Thursday, March 1 - Seoul
Lunch: Meeting with select Grand National Party Members
Kwan Yong Park: Chairman, Member of the National Assembly,
Republic of Korea, National Development Instutite Se-Hwan Park:
Member of the National Assembly, Republic of Korea, General
(RET), ROK Army Woong-Kyu Cho: Member of the National Assembly Republic of Korea, The Grand National Party B.Y. Choe:
Member of the National Assembly Republic of Korea
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3:00 p.m. Meeting with U.S. Embassy Deputy Chief of Mission,
Evans Revere and senior political officier David Straub
6:30 p.m. Dinner meeting at the home of Steve Bradner
Mr. Lee Dong-bok, former ROK side spokesmen for N-S talks in the
early 1970s, former Executive Vice President of Samsung Precision
Industries, former Special Assistant to NIS Director (for NK affairs)
in early 1990s, national assembly member, ULD (Kim Chong Pil's
party), 1996-200. Dr. Chung Jong-wook, professor of political science at Ajou University, former ROK ambassador to China. Mr. Cho
Gab-je, Publisher/Managing Editor, The Monthly Chosun, Korea's
best and best known investigative reporter Amb. Lee Jang-choon,
visiting professor at the Kyounghee University, critic of sunshine
policy. Dr. Kim Tae-woo, an advocate of a nuclear option for the
ROK Dr. Lee Chung-min, professor at the Yonsei University, critic
of sunshine policy and opponent of nuclear option for the ROK. Dr.
Chung Sung-hoon, researcher at the Korean Institute for National
Unification General M. Dunn, Deputy Chief of Staff, US Forces Korea
Friday, March 2 - Seoul
7:30a.m. Seoul Forum for International Affairs
Lee Hong-ku, Ph.D.: Former Prime Minister and ambassador to
US Kim Kyoung-won, Ph.D.: Former ambassador to US, President
of SFIA Kim Dal-joong, Ph.D.: Professor, Yonsei University Ahn
Byoung-joon, Ph.D.: Professor, Yonsei University Rhee Sang-woo,
Ph.D.: Professor, Sogang University Hyun Jong-joo: former ambassador to US
11:00a.m. Lunch interview with Monthly Chosun for April issue
Mr. Cho Gab-je: publisher/managing editor
2:30 p.m. Meeting with Korean journalists arranged by the Public
Affairs Section of the U.S. Embassy
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Kang Tae Ho: Assistant Political Editor, Hankyoreh Shinmun Kim
Min Seok: Security Specialist , Joong-ang Ilbo Song Moon Hong:
Assistant Editor, Shin Dong-A Monthly Lee Jung-Hoon: Security
Specialist, Shin Dong-A Kim Young-Sik: Political Reporter, Dong A
Ilbo Boo Hyong Kwon, Political Reporter, Dong-A Ilbo Hoi Byung
Mook, Assistant Political Editor, Chosun Ilbo
Appendix II: NPEC Korea Trip Talking Points
A. The Nonproliferation Policy Education Center Visit to Seoul
1. What is the purpose of your visit?
Our purpose is to exchange views on the future of the Agreed Framework with experts from South Korea. In particular, we would like
to discuss the technical and legal difficulties of constructing the two
promised nuclear power reactors for North Korea, as well as some
of the security issues that would arise if the reactors were to operate. We are also interested in exchanging views on alternative ways
of meeting the objectives of the Agreed Framework by supplying
conventional power rather than nuclear reactors.
2. Do you represent the Bush Administration?
No. This trip is sponsored entirely by the Nonproliferation Policy
Education Center, a nonprofit educational organization that is funded by nonpartisan, charitable foundations. We have, however, informed the new administration’s Defense and State Transition Team
staff on our visit plans.
3. Is the State Department or U.S. embassy sponsoring your visit?
No. We are visiting as private citizens. We have, of course, informed
the U.S. embassy in advance of our visit plans, as well as Assistant
Secretary of State Robert Einhorn and Ambassador Charles Kartman. We have also described our visit to KEDO director Desaix
Andersen and the Korean embassy in Washington.

342

Peering into Our Nuclear Future: Selected Writings of Victor Gilinsky

4. Are you proposing an alternative to the Agreed Framework?
No. We view our discussions and proposals as falling entirely within
the context of the Agreed Framework. We think there are ways to
improve the result for both sides.
5. Do you have a view on South Korea's Sunshine policy?
No. We do not have a view on intra Korean issues and are very much
focused on the U.S.-DPRK Agreed Framework. At the same time,
we believe the difficulties that the U.S. and South Korea are likely
to encounter in continuing to build the two reactors for North Korea
should be of interest to everyone concerned with the future of the
relationship between the two Koreas.
6. Are you excluding the possible completion of the two LWRs in
North Korea?
No. If North Korea fully meets all the necessary legal and technical
safety requirements and opens itself to full International Atomic Energy Agency inspections, then we expect the reactors will be completed. However, in view of the likely futures, we see a range of possibilities including non-nuclear alternatives to one or both reactors.
These alternatives would have many advantages, from the point of
view of security and economics, not least to North Korea.
7. What qualifies you to discuss these issues?
Dr. Gilinsky and Mr. Sokolski have focused on the technical and
legal issues regarding the nuclear provisions of the Agreed Framework for the last 7 years.
Dr. Gilinsky was a commissioner of the U.S. Nuclear Regulatory
Commission under Presidents Ford, Carter, and Reagan. Mr. Sokolski served as Deputy for Nonproliferation Policy under Secretary of
Defense Cheney in the previous Bush administration.
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B. Why Should We Slow the Pace of the Agreed Framework and Offer Non-nuclear Energy Assistance?
1. What are the dangers of maintaining the current pace of KEDO
reactor construction?
Given the lead time (at least three years) for the International Atomic Energy Agency (IAEA) to complete its full inspection of North
Korea's nuclear activities--as required by the Agreed Framework-the reactor project is already headed for a future slowdown because
of North Korean current lack of cooperation with the IAEA. If we
ignore the obvious implications of the North's failure to cooperate
with the IAEA, and continue construction, we will end up with a
largely completed plant, waiting for the completion of IAEA inspection. The difference with the present situation will be that the United
States will be faced with tremendous pressures, not least from its
allies, to accept watered down North Korean compliance. But until
we are absolutely certain the DPRK is out of the bomb business, we
should not be handing over LWRs (that can make twice as much
nuclear explosive material as we feared the North would make in its
indigenous reactors!).
2. But isn't North Korea still in compliance with the Agreed Framework?
Technically, yes. However, given the minimum of three years IAEA
officials estimate it will take them to complete a full inspection of
North Korea--even with Pyongyang's full cooperation--North Korea
needs to cooperate fully with the IAEA now to be eligible to receive
key U.S. nuclear components when they are needed by the construction schedule. For example, North Korea needs to give the IAEA
full, immediate access to its nuclear operating records and nuclear
sites. North Korea continues to refuse to cooperate on this and other
IAEA-related matters.
3. What should be done to avoid the crisis of having a nearly completed reactor and a still noncompliant North Korea?
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We should pace the construction of the reactors more closely to
North Korean cooperation with IAEA efforts to conduct a full inspection.
4. Wouldn't this slow the project and delay when North Korea would
receive electricity?
Yes, but it is North Korea's non-cooperation with the IAEA, not
KEDO, that is causing the delay. In any case, they are safer, quicker,
less dangerous ways of supplying electricity to the North. These
methods include upgrading the North Korean electric grid, refurbishing their power plants, building new, smaller power plants, and
integrating North Korea's grid with that of South Korea. Such assistance would be extremely useful to the North. We should not, however, allow it to circumvent the nonproliferation conditions of the
Agreed Framework. On the completion of an agreed level of energy
assistance, we should insist that North Korea comply with at least
one of the nonproliferation conditions of the Agreed Framework. An
obvious candidate condition is sending the existing spent fuel out of
the country. Taking this non-nuclear approach has the advantage of
testing Pyongyang's good will now by offering them useful energy
aid that cannot be put to use for nuclear bombs. It also gives them
more time to comply with the Agreed Framework's nonproliferation
conditions while it makes clear they are the ones holding up nuclear construction. Once several hundred megawatts of non-nuclear
electrical capacity has been added in this manner, the rationale for
continued heavy fuel oil assistance would disappear. Furthermore,
the additional conventional capacity provided could reasonably be
subtracted from the amount of nuclear capacity KEDO is obligated
to provide if the North meets the Agreed Framework's nonproliferation conditions.
C. What U.S. and International Rules Apply to the KEDO Reactors?
1. Why does U.S. law block completing the KEDO reactors?
Completion of the KEDO reactors, as they are currently designed,
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depends on the export of key U.S. nuclear components and technology. These nuclear items are controlled by U.S. nonproliferation export laws. The most important of these is the Atomic Energy
Act of l954. Under this law, the licensed export of key U.S. nuclear
components is prohibited to any nation that has terminated or abrogated International Atomic Energy Agency (IAEA) safeguards. This
is what North Korea did in 1992. The law also prohibits the export
of such nuclear items to nations that have tried to acquire nuclear
weapons usable plutonium or uranium for military purposes. Again,
North Korea has done. Beyond these prohibitions, the law requires
that the United States have a formal nuclear cooperative agreement
with any nation receiving U.S. nuclear exports. Such nuclear cooperative agreements are negotiated by the Executive and presented
to Congress for possible amendment or rejection. In the past, Congress has held up such agreements when it believed they had been
struck with a nation that had violated the Nuclear Nonproliferation
Treaty (NPT). Finally, in 1999, Congress passed a law prohibiting
the export of U.S. nuclear goods to North Korea until the president
certifies North Korea is in full compliance with its IAEA safeguards
obligations and has no covert nuclear weapons-related activities.
2. What must North Korea do to satisfy the requirements of the Intenational Atomic Energy Agency (IAEA)?
Pyongyang must work with the IAEA to verify the accuracy of its
declaration on what nuclear materials it holds, which it made to the
IAEA back in the early 1990s. In addition to allowing the IAEA full
access to all of North Korean nuclear operating records, Pyongyang
must open all of its nuclear facilities to IAEA on-site inspections.
IAEA officials estimate that the agency will need at least three years
after it gains such access to determine whether or not North Korea
has accounted for all of its past plutonium production. Beyond this,
North Korea must convince the IAEA that it has no covert nuclear
facilities.
3. If North Korea satisfies the IAEA`s requirements, will it satisfy
U.S. law?
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Being in compliance with IAEA safeguards obligations meets only
one of several requirements contained in U.S. law. In addition, U.S.
law requires that no U.S. nuclear export be made to non-nuclear
weapons states that have either violated
or abrogated IAEA safeguards or engaged in nuclear weapons-related activities North Korea has done both.
4. Are there other U.S. and international restrictions relevant to
KEDO completing the reactors?
There are at least three. The first, a U.S. Department of Energy regulation, prohibits the export of U.S. nuclear know-how (e.g., nuclear
reactor design information or other nuclear technology) that might
help North Korea design or manufacture key U.S. nuclear components or reactor fuel. This restriction is significant since at some
point such nuclear know-how must be passed on to North Korea`s
nuclear regulators and operators to assure the safe operation of the
KEDO reactors. The second restriction comes from a 1999 House
vote prohibiting the U.S. government from indemnifying U.S. firms
participating in the KEDO project against liability for any nuclear
accident that might occur at the North Korean reactor site. Although
the House vote did not become law, it forced the White House to
drop plans to provide such indemnification. This, in turn, prompted
General Electric, the company that was to provide the steam generators for the reactors, to drop out of the project. It is unclear what
impact this House vote will have on other U.S. firms interested in
participating in the KEDO project, but the new administration is
unlikely to ignore the House`s wishes. Finally, the Nuclear Nonproliferation Treaty (NPT), to which North Korea, South Korea, Japan, and the United States are all parties, prohibits any non-nuclear
weapons state from acquiring the means to make nuclear weapons
and all other parties from helping such states acquire such capabilities. This is likely to be an issue in Congressional debate over
nuclear cooperation with North Korea.
5. Can`t the president of the United States waive these restrictions?
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Yes, in theory, but in practice he would have to pay a very high political price for doing so. In North Korea`s case, neither the previous
nor present administrations has supported taking such action.
D. Questions and Answers on North Korea’s Electrical Grid and the
KEDO Reactors
1. You say that the planned KEDO reactors cannot operate on North
Korea’s electrical grid without sacrificing economics and safety. To
start with, what is an electrical grid?
An electrical grid is a collection of electrical power plants and the
electrical transmission system—the high voltage wires connecting
them to each other and to those using the electricity.
2. What are the requirements for assuring a reliable grid?
To start, the amount of electric power produced must be in precise
balance – at all times – with the electric power consumed. If any
one plant suddenly stops generating power, the other power plants
must make up the loss quickly. Otherwise, the imbalance could put
the electrical grid out of service. To avoid such catastrophic failure
it is essential to that no individual power plant produce more than a
small proportion of the total power connected to the grid (certainly
no more than one-tenth of the total, and preferably much less). Unfortunately, the
KEDO reactors are so large in relation to North Korea’s electrical
output that this requirement is cannot be met..
3. Is a reliable electrical grid also critical to the safe operation of the
proposed KEDO reactors?
Yes. For this reason, the U.S. Nuclear Regulatory Commission requires all U.S. nuclear plants to be connected to a reliable grid. This
connection assures power for the reactor’s safety equipment in the
event the plant’s own emergency diesel generators fail. (In the event
of an accident this safety equipment must work to prevent melt-
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downs such as at Three Mile Island, or worse.) Because there is
no reliable North Korean grid, the 1,000 megawatt KEDO reactors
could never be licensed under U.S. safety requirements. All of this
negatively affects the insurability of the reactors against accidents.
4. Can’t these problems be solved by simply upgrading North Korea’s electrical transmission system?
No, in addition to improving the electrical transmission lines, which
would be useful, Pyongyang would still have to deal with the imbalance between the size of the KEDO reactors and the generating
capacity of the North Korean grid. North Korea could build many
more conventional power plants, producing much more electricity
than the two proposed reactors. In that event, though, the reactors’
construction would be no longer necessary for supplying North Korea with additional electricity. .
5. How is that South Korea can use large nuclear power plants?
The South’s electrical power production is about 10 times that of
North Korea. Its much larger grid can cushion the impact of a sudden shutdown of any one plant and can provide reliable external
power to a nuclear unit in an emergency.
6. Can’t the KEDO plants be tied to the South Korea electrical grid
to solve the problems of the North’s weak grid?
From a purely technical view, the answer is yes, but it would be
difficult. One or more transmission lines from the KEDO plants to
the South would be needed. These upgrades could cost hundreds
of millions of dollars. Moreover, the South’s grid would have to be
protected from instabilities in this supply. This would probably involve at least some South Korean control over the electrical supply
in the North.
7. Wasn’t all this thought through when the KEDO project was
launched in l994?
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Apparently not.
E. The KEDOReactors and Their Production of Plutonium for Nuclear Weapons
1. Do we have to worry that the KEDO reactors will produce plutonium for nuclear weapons? Yes. The KEDO light water reactors
(LWRs) can produce about twice as much
weapons usable plutonium as the indigenous reactors the North Koreans had operating or under construction in 1994.
2. How can that be? Aren’t the KEDO reactors much more "proliferation resistant" than the reactors they are replacing?
It is true that light water reactors (LWRs) make less plutonium per
megawatt than the graphite reactors North Korea operated and had
under construction in l994. This and whatever other anti-proliferation advantages these reactors might have, however, are more than
overwhelmed by the KEDO reactors’ size. In fact, the KEDO reactors will produce nearly ten times the power of all the reactors North
Korea was planning to build (and nearly 400 times that of the single
reactor North Korea had operating in l994). As a result, they will
produce much more plutonium that can be made into nuclear weapons than the reactors they will be replacing.
3. But isn’t the plutonium from KEDO power reactors "reactor grade
plutonium" and, therefore, unusable for bombs?
No, reactor-grade plutonium is quite usable to make nuclear weapons of any yield. Also, it is important to understand that the KEDO
reactors also can and will produce "weapons grade plutonium (even
when operated on normal commercial fashion). Thus, at the time
of the first scheduled refueling of the first reactor, the reactor’s fuel
will contain over 300 kilograms of essentially "weapons grade" plutonium. That’s enough for about 60 nuclear warhead. What more
would the North Koreans need if they wanted bombs?
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4. Was this understood at the time of the Agreed Framework agreement?
Apparently not.
5. Shouldn’t the International Atomic Energy Agency (IAEA) be
able to prevent the diversion of any plutonium the KEDO reactors
might produce?
No. IAEA safeguards can only reasonably be counted on to detect
such diversions. What they cannot be counted on to do is prevent
them if North Korea chooses – as it did in l992 – to expel IAEA
inspectors from its country. In this case, North Korea could have
access to many hundreds of bombs worth of weapons usable plutonium.
6. Yes, but isn’t it the case that North Korea lacks the capacity to
reprocess spent light water reactor fuel to extract the plutonium?
North Korea would have to modify its existing reprocessing plant
to extract plutonium from KEDO reactor spent fuel. It would be a
mistake, however, to assume that Pyongyang could not do this, or
build a covert facility.
Appendices III and IV: Text of the Agreed Framework and
KEDO Supply Agreement
The Text of the Agreed Framework and the KEDO Supply Agreement can be accessed on the KEDO website at the following URLs:
Agreed Framework: http://www.kedo.org/agreedframework.htm
KEDO Supply Agreement: http://www.kedo.org/supplagr.htm
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"Locking down the NPT"
Victor Gilinsky and Henry Sokolski
Bulletin of the Atomic Scientists
June 17, 2009

P

resident Barack Obama recently spoke of the Nuclear NonProliferation Treaty’s (NPT) importance, as has every president since Lyndon B. Johnson who signed the treaty in 1968.
Yet they have all, to a lesser or greater degree, weakened the treaty, through lax enforcement, by carving out exceptions for certain
countries, or by just ignoring it. We have come to the point now that
North Korea, which signed the treaty in 1985, is now mocking it.
President Barack Obama recently spoke of the Nuclear Non-Proliferation Treaty’s (NPT) importance, as has every president since
Lyndon B. Johnson who signed the treaty in 1968. Yet they have
all, to a lesser or greater degree, weakened the treaty, through lax
enforcement, by carving out exceptions for certain countries, or by
just ignoring it. We have come to the point now that North Korea,
which signed the treaty in 1985, is now mocking it. And in all the
discussions over a possible Iranian bomb, no one seems to think
the treaty’s 90-day withdrawal clause would be much of a hurdle if
Tehran decided to leave the NPT.
If President Obama really wants to strengthen the treaty, a good–and
necessary–place to start is to make it much more difficult for any of
the 189 member states to leave the NPT. It is at odds with the NPT’s
purpose to allow a country to import or develop technology under
the treaty’s cover and then walk out to make bombs. At a minimum,
before legally exiting the treaty, a country should have to clear its
NPT obligations by returning whatever it got from others based on
the understanding that it was a good-faith treaty member.
The background of the North Korean bomb is instructive. The Inter-
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national Atomic Energy Agency (IAEA), of which the United States
is the most prominent member, allowed North Korea to drag out its
obligation to undergo a thorough initial IAEA inspection within 18
months of signing and ratifying the NPT. The inspection did not start
until 1992, by which time Pyongyang already had illicitly separated
plutonium. When the inspectors insisted on inspecting two waste
sites that might reveal this, the North Koreans tossed them out and
threatened to pull out of the treaty altogether.
The international reaction to this behavior was not to treat North
Korea as an NPT violator but to beseech it to remain in the treaty.
The United States went so far as to offer two large light water reactors (with South Korea and Japan footing the $5 billion bill), and
to agree to shield the North for years from the NPT’s inspection
requirements in return for a halt in North Korean plutonium production. When it later looked as if Washington would ultimately insist
on inspection, the North announced it was withdrawing from the
treaty anyhow. This led to lots of diplomatic hand wringing in NPTsignatory state capitals, but not a peep that Pyongyang couldn’t legally quit the NPT.
Such a permissive interpretation of the withdrawal clause must
change to one that conforms to the treaty’s purpose–no matter how
awkward or late in the game. The international community should
insist that North Korea is still an NPT member and that, among its
other obligations, it must permit the basic IAEA inspections that
never took place in 1992.
The predictable reaction to this proposal, in some quarters, will be
that North Korea’s actions can’t be reversed by international pressure, and that the NPT’s withdrawal clause, which was made deliberately permissive to entice prospective member states, can’t be
reinterpreted. Yet, Defense Secretary Robert Gates has already committed the United States to reversing North Korea’s nuclear status,
and if we don’t reinterpret the treaty we will be writing it off as a
serious commitment. International legal obligations do matter and
being branded as a treaty violator has consequences internationally. Even Pyongyang seems to sense this and keeps repeating that it
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acted legally in leaving the NPT. For example, in its June 14 statement defending its right to test nuclear weapons it insisted, "[North
Korea’s] second nuclear test . . . does not run counter to any international law."
To make a new approach stick we will need the broad support of
NPT members. But that won’t happen until the United States steps
forward to announce a new and tougher standard for withdrawal.
This might not be welcomed by those self-styled realists who believe insisting on strict NPT compliance gets in the way of reaching
accommodations with difficult countries. But a permissive approach
didn’t work with North Korea and has done great harm to the treaty
overall.
Which brings us to Iran: Tehran imported considerable nuclear technology as a treaty member, most prominently from Russia for its
Bushehr nuclear power plant project. We should make clear now
that if it, or any other country, chooses to withdraw from the NPT,
they would be obligated to return or cease using such imports before
they could clear their treaty accounts. Lacking that, they would be
international outlaws. Raising the bar to withdrawal is an essential
first step in strengthening the treaty to deter would-be bomb makers.
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"Sometimes Major Violations of
Nuclear Security Get Ignored"
Victor Gilinsky
Nuclear Weapons Materials Gone Missing: What Does
History Teach?
Nonproliferation Policy Education Center
May 14, 2013

T

he traditional justification for accepting nuclear power activities around the world, despite their obvious technological
overlap with military ones, is that they are covered by agreements restricting them to "peaceful uses," and that any violations
of these agreements would be detected in time by international inspectors or by national intelligence. "In time" means that a violation
would be detected early enough so that the international community
could use the information to thwart the effort to make bombs.
At this point all non-nuclear weapon countries are members of the
Nonproliferation Treaty so we are talking about the "safeguards"
of the International Atomic Energy Agency. The objective of these
safeguards is thus to dissuade any would-be bomb makers from even
attempting a violation for fear of a swift response. As stated in the
basic IAEA safeguards document, the objective is: "the timely detection of diversion of significant quantities of nuclear material from
peaceful nuclear activities to the manufacture of nuclear weapons ...
and deterrence of such diversion by the risk of early detection."293
But of Course There Is More to It
We know that some countries and leaders have been willing to take

293. IAEA, INFCIRC 153, par. 28.
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risks to make bombs, and some have managed to avoid detection in
the first stages of violations. To reduce the chance of such detection
failures in the future there are frequent policy suggestions that we
spend more money on IAEA safeguards and on national intelligence
to improve detection. Israel, India, and Pakistan never joined the
NPT, but their bomb making involved violations of other nuclearrelated agreements and understandings, and failures to detect these
played a role in the ability of these countries to finesse international
opprobrium.
But of course there is more to deterring violation of agreements than
assuring detection. The IAEA’s safeguards factsheet takes a realistic view—it says effectiveness in stifling proliferation as it relates
to nuclear energy activities depends on three things: Awareness of
all nuclear activities in the various countries (to eliminate the possibility of clandestine facilities), physical access for inspectors to
check on materials, and the "will of the international community ...
to take action."294 All are important but the last, enforcement of the
rules, is key, and it is the hardest to assure.
President Obama underlined the need for firm international enforcement of nuclear rules in his 2009 Prague speech: "We need
real and immediate consequences for countries caught breaking the
rules ... Some countries will break the rules. That’s why we need a
structure in place that ensures when any nation does, they will face
consequences."295 He was talking about the NPT, but the suggestion
applies more broadly to security agreements and laws and understandings with the three non-NPT states—India, Israel, and Pakistan.296 The trouble is, even when solid information on violations is
available early enough, the main countries on whose action international enforcement depends are sometimes reluctant to take needed

294. http://www.iaea.org/Publications/Factsheets/English/S1_Safeguards.pdf
295. http://www.whitehouse.gov/the_press_office/Remarks-By-PresidentBarack-Obama-In-Prague-As-Delivered.
296. North Korea is in an ambiguous category. It announced its withdrawal
from the Treaty in 2003. But as it did so while it was in violation of the Treaty it
would be more consistent to regard it as a member in non-compliance.
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action. If they don’t, however, if there is no sure and swift response,
then there is also no sure deterrence for subsequent events.
The Will to Respond Is Not a Sure Thing
It is a familiar phenomenon in ordinary life that a friend of a violator of the law, or even a victim, is reluctant to report a crime. It also
happens on an international level in dealings between states. It is
natural and understandable and difficult to rule out, however much it
undermines the rule of law. It suggests therefore that the seemingly
plausible theories on how international safeguards would work if we
only had adequate intelligence are just that, theories, and cannot be
entirely relied upon in practice.
The example I want to concentrate on is the failure of the United
States to react to the theft by Israel of highly enriched uranium from
a US plant in Apollo PA in the mid-1960s. Aside from being an
abuse of what friendly countries expect of each other it was a flagrant violation of the US Atomic Energy Act that could have subjected the perpetrators to the death penalty. I will explain in some
detail why the conclusion that the Israelis swiped the material is in
the beyond-a-reasonable-doubt category.
In 2010 I co-authored a piece about the affair in the Bulletin of the
Atomic Scientists that pointed strongly to Israel as the guilty party.297 I got lots of email in response to the article, including from
people who had held high positions in the nuclear world. No one
ever wrote to me questioning the conclusion.
The Apollo theft is not the only such case in which the United States
ignored a grave proliferation-related violation by Israel. Perhaps
the most important such case involved Israel’s 1979 bomb tests off

297. Victor Gilinsky and Roger Mattson, "Revisiting the NUMEC Affair," the
Bulletin of the Atomic Scientists, March-April 2010. I draw mainly on this article
for the history of the NUMEC episode.
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South Africa.298 These tests violated Limited Test Ban Treaty, of
which Israel is a party. But the story that fits best with the material
accounting theme of this meeting is the event at Apollo.
Feigning Ignorance to Avoid Responding
For obvious reasons—the strong support Israel has in domestic US
politics—the country is a special case when it comes to any US
governmental action. And so it is not surprising that the US government was not inclined to take tough action in response to the disappearance of HEU at Apollo. This policy of feigning ignorance about
nuclear violations when it was inconvenient to mention them was
not, however, restricted to Israel.
For different reasons, the United States also looked the other way
at serious bomb-related violations in India, Pakistan, and North
Korea: When Congress started asking questions about possible US
involvement after India’s 1974 bomb, the State Department presented misleading heavy water accounting to make it appear there
was no such involvement. In fact, India produced the plutonium for
its bomb in its CIRUS reactor using US-supplied heavy water. The
State Department never acknowledged that such use by India was
a clear violation of the 1956 US-India heavy water contract, which
restricted applications to "research into and the use atomic energy
for peaceful purposes."299 India went on to stockpile CIRUS plutonium for weapons, and thus some fraction of its nuclear warheads
use plutonium produced illegally with US heavy water. The United
States has taken no notice of this.
Pakistan’s nuclear weapons program was also a beneficiary, at a
crucial time for it, of what might be called US benign neglect. The
Executive Branch pretended ignorance of extent of Pakistan’s HEU
production in the 1980s, and maintained that position as long as it
298. See the presentation by Leonard Weiss: http://iis-db.stanford.edu/
evnts/7484/Weiss_vela_presentation_12.10.12.pdf
299. The contract is available at: http://www.nci.org/a/1956_d20.htm.
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could in the face of facts, when the United States thought it needed
Pakistani help to fight the Soviets in Afghanistan.
The case of North Korea was rather different in that its 1992 violation of its NPT responsibilities was public and obvious. Pyongyang
refused to permit the IAEA inspectors to complete their check of the
North’s initial nuclear material declaration upon joining the Treaty.
In particular, North Korea would not let the Agency inspect two
waste sites to check whether the country had performed illicit reprocessing, which of course it had. North Korea threatened that if the
IAEA insisted on the inspection, it would leave the Treaty altogether. US and other diplomats were afraid that a North Korean departure from the NPT would threaten the success of the upcoming 1995
NPT Review Conference at which the US hoped to make the Treaty
permanent. And of course, if the North—which had a small reactor
and reprocessing plant and was building two other reactors—left the
Treaty if would be free to turn its facilities to military use. Adding to
that was the constantly worrisome presence of thousands of North
Korean artillery pieces trained on Seoul.
The threats worked, and in 1994 instead of pressing for international sanctions against North Korea for its NPT violation, the United
States offered it a very generous deal in return for staying in the
Treaty. This deal, known as the Agreed Framework, included shielding the North from any NPT enforcement actions by postponing
more or less indefinitely the disputed inspections.300 In addition, in
return for stopping its two nuclear construction projects, the United
States offered the DPRK two large US-type light water reactors (to
be built and paid for by the South Koreans and Japanese) and a generous supply of oil.301 The deal fell apart at the start of the George W.
Bush administration when, in a meeting with a US representative,
the North Koreans admitted they had a secret uranium enrichment
300. The IAEA circulated a copy of the Agreed Framework: http://www.iaea.
org/Publications/Documents/Infcircs/Others/infcirc457.pdf
301. Ironically, the plutonium production capacity of the proposed two LWRs to
replace North Korea’s indigenous ones was considerably greater than that of all
the indigenous reactors North Korea planned to build.
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project.302 A contributing factor was that it was becoming obvious
the DPRK did not intend to allow the disputed inspections. The significant result, however, in terms of the NPT was that the violator’s
threats forced the United States and other major NPT members to
back off.
Ignoring Israeli Theft of HEU in 1960s
To return to the principal subject of this note, in the mid-1960s the
Apollo plant, which had been processing large quantities of HEU
fuel for the US government, could not explain the loss of about 100
kg of HEU. The plant was operated by the Nuclear Materials and
Equipment Corporation, which was known as NUMEC. The loss,
and some of the circumstantial evidence known at the time connecting NUMEC’s owners with Israel, caused considerable consternation within the Atomic Energy Commission, the agency that
licensed the activity. Difficult as it is to believe the loss was never
investigated in a comprehensive way by the AEC or the FBI, which
had responsibility for investigating criminal violations of the Atomic Energy Act. The CIA, on a separate and independent track, took
an interest in the case as it related to the interest in Israel’s secret
nuclear weapons program, and came to believe the missing HEU
ended up in Israel.
The whole affair was enveloped in secrecy and, while there was
some reporting in the press, the key documents did not, and have
not, seen the light of day. At least four presidents—Lyndon Johnson,
Richard Nixon, Gerald Ford, and Jimmy Carter—were aware of the
case and kept it under wraps, and it has stayed that way.303

302. Or appeared to. There is some dispute over the correct translation of what
they said.
303. The government’s response to the possibility of a major violation of US
security and law recalls the reaction of the Bishop of Worcester’s wife upon
hearing that man descended from the apes: "My dear, let us hope that is not true,
but if it is, let us pray that it will not become generally known."
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What Does "Could Not Explain" Mean?
A word is in order on what it means that the loss of HEU "could not
be explained." (The usual term of art is "material unaccounted for.")
The Apollo plant’s overall loss of HEU during material processing was in fact much larger than the approximately 100 kilograms
reported in 1965. The plant and AEC understood that there were
certain natural loss mechanisms—including escaping gases, fluids,
material stuck to piping and equipment, etc., which were estimated
and subtracted from the total loss. As they were both interested in
minimizing the announced losses we can be sure both NUMEC and
the AEC assigned generous amounts to these loss pathways in the
original inventories. The unexplained loss was what remained after
all these possible process losses had been subtracted from the overall loss.
Over the couple of years after 1965 another 100 kg loss could not be
explained, so there remained in all about 200 kg total unexplained.
Unexplained losses were common in the industry but NUMEC’s
losses were an unusually high percentage of the throughput so long
as the original NUMEC management operated the plant (which continued for a time after the plant was sold to Atlantic Richfield in
1967). DOE’s 2001 report stated that Apollo’s cumulative HEU loss
from the start of operations in 1957 through 1968 was 269 kilograms of uranium 235, including the approximately 100 kilograms
that were found to be missing in 1965. It also reported that only 76
kilograms were unaccounted for in the period from January 1969
unti11978, including the eight years that B&W ran the operation,
during which the plant’s HEU "throughput" increased substantially.
Records from the time indicate that losses of HEU in the 10 years
of operation through 1968 exceeded 2 percent of HEU throughput
while losses in the 10 years after 1968 were less than 0.2 percent of
throughput.
But there was more than material accounting to the concern that the
missing material was stolen.
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Was the Material Eventually Found?
I have first to clear away the oft-repeated claim that the missing
"100 kg" of HEU was recovered when the Apollo plant was taken
apart. Seymour Hersh in The Samson Option wrote that the missing "100 kg" HEU was recovered when the Apollo plant was taken
apart.304 Beginning in 1978, Babcock &Wilcox, which bought the
plant from Atlantic Richfield, did carefully dismantle Apollo, recovering HEU containing 95 kilograms of uranium 235 from equipment and structures, and estimating that another 31 kilograms was
left unrecovered in the concrete floor and walls, for a sum of 126
kilograms.
But the cumulative "material unaccounted for"—the unexplained
missing amount-for the entire period of HEU operations at Apollo
was by then over 450 kilograms. After subtracting the amount found
during the dismantling that left over 300 kilograms as the cumulative amount of HEU still unaccounted for. Most of this stemmed
from the NUMEC era.
But the cumulative "material unaccounted for"--the unexplained
missing amount-for the entire 1957-78 period of HEU operations at
Apollo was 463 kilograms. That leaves 337 kilograms as the cumulative amount of HEU still unaccounted for--more than three times
the amount unaccounted for in the 1965 inventory. In other words,
the fact that about 100 kilograms of uranium-235 in the form of
HEU was found during post-1978 decommissioning does not bear
on whether the 100 kilograms that AEC could not account for in
1965 inventory, or the larger amount that went missing during the
1966-68 period, was diverted.
In fact, some or all of the material recovered during dismantling may
have already been in the "accounted for" category, that is, already
304. Seymour Hersh, The Samson Option (1993). I find the chapter on the
Apollo case strange and at odds with the rest of Hersh’s book, which is a toughminded exposé of Israel’s nuclear weapons program, and also at odds with
Hersh’s usual investigatory approach.
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included in the normal industrial loss category. That would already
have been subtracted from the total loss and it made no sense to subtract it again. In any case, the conclusion stands that: The found 100
kilograms does not bear on whether there was a diversion.
Reasons to Believe Israel Swiped HEU
Which brings us to the various elements of circumstantial evidence
that the unusually high unexplained HEU losses while under NUMEC management point to thefts by Israel.
The potentially most dispositive evidence is the reported CIA claim
that around 1968 it obtained environmental samples in Israel of
HEU that match the HEU output of the Portsmouth uranium enrichment plant. Portsmouth produced fuel of higher enrichment than any
other enrichment plant in the world. If the environmental samples
taken in Israel were significant enough to identify this ultra-high
enrichment, it would be a firm indication that the missing NUMEC
HEU ended up in Israel. It was apparently this data that convinced
the CIA that its earlier suspicions about NUMEC were correct. The
problem from our point of view is that the basic documents remain
highly classified and all we have are various reported conversations
about the environmental samples that made it into the public domain.
In any event, the CIA’s conclusions drew attention to NUMEC.
The NUMEC plant was owned and managed by a group with close
Israeli ties. The company president, Zalman Shapiro, met frequently with Israeli scientific attachés, who were obviously intelligence
agents, and he gave evasive and contradictory responses about these
meetings. He also visited Israel frequently. He admitted meeting
with the head of Israeli military intelligence and knowing the head
of LAKAM, the secret scientific intelligence agency that conducted
daring operations.305 Israeli intelligence was obviously aware of the
305. Wikipedia has the following entry: "Lekem, (also pronounced ‘Lakam’) an
acronym for ha-Lishka le-Kishrei Mada (Hebrew: עדמ ירשקל הכשלה, Bureau of
Scientific Relations), was an Israeli intelligence agency headed by spy-master
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opportunities NUMEC’s loose material accounting offered to snatch
HEU for Israel’s weapons program. During the early to mid-1960s
Israel did not yet have plutonium from its Dimona reactor. HEU
would have been a highly sought after commodity. It was of course a
nuclear explosive and could be used in warheads. It could also serve
as driver fuel to increase the power of the Dimona reactor and thus
increase plutonium production. Israeli intelligence, and especially
LAKAM, had a stop-at-nothing approach to further Israel’s nuclear
weapons program, it did not let opportunities slip, and was accustomed to taking big risks.
One might at first think that however daring the Israelis would hesitate to run an illegal diversion of HEU at NUMEC because of the
obvious risks. That thought should have been put aside after the
elaborate Jonathan Pollard spying operation during the mid-1980s
in the course of which Israel stole and copied, in a specially outfitted house in Potomac MD thousands of highly classified U.S. intelligence documents. The Israelis then did not cooperate with the US
investigation of the case.
In a book about the Pollard operation, Wolf Blitzer wrote: ". . . a
widely held attitude among Israeli officials that Israel can get away
with the most outrageous things. There is a notion among many Israelis that their American counterparts are not too bright, that they
can be ‘handled’ thanks partially to the pro-Israel lobby’s clout in
Congress."306 NUMEC was a commercial agent for Israeli govern-

Benjamin Blumberg (1957-1981), and by spy-master Rafi Eitan (1981-1986).
It collected scientific and technical intelligence abroad from both open and covert sources, particularly for Israel’s nuclear program."
The Office was originally set up to provide security for Dimona. Among other
things it organized the successful deception of American official "visitors" who
were supposed, in line with a US-Israeli agreement, to check on whether the
reactor was part of a weapons program. Blumberg expanded into intelligence,
putting his attachés in Israeli embassies, and then into procurement, including
"stunningly innovative missions to acquire materials for Israel’s secret weapon."
Dan Raviv and Yossi Melman, Spies Against Armageddon (2012), p. 147.
306. Wolf Blitzer, Territory of Lies (1989).

363

364

Peering into Our Nuclear Future: Selected Writings of Victor Gilinsky

ment agencies. It also was in a partnership with Israelis ostensibly to
develop technology to irradiate fruit to eliminate insects. The partnership was called ISORAD, and the small board at the Israeli end
included the chairman of the Israeli Atomic Energy Commission,
almost all of whose effort was devoted to weapons. Under the ISORAD rubric, NUMEC sent large shipments to Israel.
These were large enough to cover shipments of illicit HEU. At the
time there were no government controls over such shipments. Nor
did the AEC keep track of the amounts of nuclear materials exported;
it relied on commercial firms to maintain their records. According to
an FBI interview reports, NUMEC delivered a 600-pound package,
listed as containing neutron sources, to El Al Airlines in December 1963. The AEC’s 1965 inventory showed that more HEU went
missing from the Apollo plant in 1963 than any other year.307 Former
NUMEC employees also told FBI agents about strange truck shipments in the 1960s that went directly to Israeli ships docked in the
New York area. One recalled an unusual truck loading what looked
to be HEU containers from the plant one night in 1965 or 1966.
He said that an armed guard ordered him to leave the area. Others
claimed to have been threatened by NUMEC managers to keep quiet
about what they saw at the loading docks. It’s difficult at this point to
assess these accounts. The FBI does not appear to have followed up,
which is significant example of how obvious violations sometimes
get handled in a politically charged case.
Of all of the various aspects of the Apollo affair, the one I find the
most intriguing involved the 1968 visit to the plant of high-level
Israeli agents, men used to running complex illegal operations, with
false identities.

307. The AEC inventory results are in a report written by S.T.C. McDowell,
assistant director for control, AEC Division of Nuclear Materials Management, "Report of Survey: Control Over Enriched Uranium, Nuclear Materials &
Equipment Corp., Apollo, Pennsylvania, Division of Nuclear Materials Management, Nuclear Materials Management Survey Number DNMM-53,"April
6,1966. The report can be found in the Benjamin Loeb papers in the Library of
Congress. Loeb assisted former AEC Chairman Seaborg in writing his biographical accounts.
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Israeli Quartet 1968308
In September 1968 four Israeli visitors arrived at Apollo, supposedly to discuss small plutonium 238 power sources NUMEC was
developing.309 NUMEC had to get AEC permission for the foreign
quartet to visit the Apollo facility and so had to identify them. Their
guide was Avraham Hermoni, scientific counselor at the Israeli Embassy in Washington, and a frequent visitor to NUMEC. The others
were listed as Rafael Eitan, "chemist, Ministry of Defense, Israel;"
Avraham Bendor, "Department of Electronics, Israel; and Ephraim
Biegun, "Department of Electronics, Israel."
Hermoni identified himself correctly. But no one in the AEC security apparatus seemed to know that he had been technical director
of Israel’s nuclear bomb project at RAFAEL, Israel’s armament development authority. As scientific counselor, he surely reported to
LAKAM.
The others falsified their affiliations. Eitan was not a chemist; he
was a high-level, highly experienced Mossad agent who headed the
team that captured Adolf Eichmann in Argentina in 1960. In later
years, Eitan became an adviser to Prime Minister Begin and in 1983
took charge of LAKAM, the scientific intelligence agency, in which
role he ran the Pollard spying operation in the 1980s.
No one seems to have asked what a top intelligence operative like
Eitan was doing at the Apollo plant in 1968 or why he lied about his
affiliations.310 It is impossible to believe that the president of NU308. Taken from the Gilinsky-Mattson Bulletin article. The information on the
names of the Israeli quartet comes from AEC and FBI documents in the Benjamin Loeb papers. Identifying all four was another matter. the Benjamin Loeb
papers in the Library of Congress. Loeb assisted former AEC Chairman Seaborg
in writing his biographical accounts.
309. Plutonium 238 power sources are used in pacemakers, for example. The
Israeli visitors were supposedly interested in power sources for use in security
fences for Israeli water systems.
310. In a June 2010 Foreign Policy Association blog columnist William Sweet
described the evidence on this as "darkly hilarious–for example, reports of visits
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MEC, who had very close Israeli ties, including ties at the top level
of Israeli intelligence, did not know Eitan’s identity. Yet NUMEC
passed on the false information to the AEC.
With Eitan was Avraham Bendor, who was not affiliated with a Department of Electronics. There was no Department of Electronics.
His real name in Israel was Shalom (Bendor was his name before
he immigrated to Israel). He was a long-time Shabak agent, and
served as Eitan’s right-hand man in Eichmann’s capture, in charge
of logistics, that is, getting Eichmann from a safe house past airport
guards onto an Israeli plane. He became the head of Shabak in 1981,
but was forced to retire in 1986 after he ordered, and then covered
up, the deaths of two Palestinian prisoners, in short, a tough character.311 He was not exactly the kind of person you would send to
evaluate plutonium batteries, the supposed purpose of the mission to
Apollo, but he would be the right man for figuring out how to move
material offsite.
The third man, Avraham Biegun, was the head of the Mossad’s Technical Department.312 Hermoni of course knew the trio’s real identities, which meant that he, as an accredited Israeli diplomat, not only
participated in, but more likely orchestrated the lie to US authorities.
There is no indication that anyone in AEC security grasped who
these visitors really were.

to the NUMEC plant by the likes of the top Mossad agent who had managed
the kidnapping of Eichmann in Argentina, now pretending that he was a mere
member of a trade delegation, as U.S. officials looked the other way." http://foreignpolicyblogs.com/2010/06/04/whats-history-and-whats-not/: He also said he
believed the 2010 Bulletin article by Mattson and me proved the case for Israeli
theft "beyond any reasonable doubt."
311. Shalom discusses his tenure at Shabak, including the episode that led to his
departure, in the recent Israeli movie, Gatekeepers.
312. A June 2010 article by columnist William Sweet on the Foreign Policy
Association blog stated: "In the March-April issue of the Bulletin of the Atomic
Scientists, Victor Gilinsky and Roger J. Mattson prove the assertion beyond
any reasonable doubt, I believe, . . ." http://foreignpolicyblogs.com/2010/06/04/
whats-history-and-whats-not/
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How Could This Be Ignored?
It would be natural to assume that all these events have been thoroughly investigated by the AEC, the FBI, Congressional committees,
the White House, and the CIA. In fact, difficult as it is to believe, as
we shall see, they were not. What is interesting for our purposes are
the multiple ways in which bureaucratic politics, domestic politics
in general, and international interests combine to submerge information about issues of genuine national security importance in relation
to nuclear proliferation.
After the 1965 discovery that the loss of a large amount of HEU
at NUMEC could not be explained, the main concern of the AEC
commissioners, led by Chairman Glenn Seaborg, was not that someone made off with it, but that if the matter became public it would
bring criticism of its overall nuclear power program. The AEC was
in an embarrassing fix because it hadn’t been doing its job. It had assumed that private firms working with HEU would minimize losses
because of the intrinsic value of the material. The Commission licensed exports but did not keep track of what got sent. It had never
imagined that material could be stolen and sent abroad.
What it now feared most was the reaction of the members of the
powerful Joint Committee on Atomic Energy, the AEC’s congressional oversight committee and the ones who really ran the agency.
An AEC team questioned NUMEC employees. But the AEC General Counsel attorney in charge made sure they did not take any written statements and or pursued any indication of illegal activity. The
commissioners and staff rallied around a story line that dismissed
the possibility of any criminality.
This position was essential to talking the FBI out of entering the
case, because the FBI was charged with investigating criminal violations of the Atomic Energy Act. As it turned out, the FBI Washington Office, for its own bureaucratic reasons, did not seem to be
eager to get involved, perhaps because it saw material accounting
as a technical issue in which it lacked competence. In any case, the
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FBI focused on the question whether, in view of NUMEC’s function
as an agent for Israeli government agencies, its president, Zalman
Shapiro, should have registered as a foreign agent.
Unlike the FBI, the CIA, coming to the case from its interest in
Israel’s rapidly moving nuclear weapons program, was interested
in NUMEC as a possible source of HEU for Israel. By 1968, on the
basis of information obtained in Israel, the CIA was convinced that
Israel had HEU and that it came from NUMEC. But the CIA was not
permitted by law to conduct a domestic investigation. In April 1968
CIA Director Helms wrote Attorney General Clark a letter (one of
the key documents that remain highly classified) that HEU processed
at Apollo might have ended up at Dimona and asked that FBI investigate.313 After memo from CIA AG Clark imposed surveillance on
Shapiro, which lasted about a year and produced information on his
contacts with Israeli that increased concern about NUMEC.
Helms informed President Johnson of the CIA’s suspicions. Johnson
reportedly told Helms, "Don’t tell anyone else, even Rusk and McNamara." It was an election year.
Kissinger to Nixon 1969
After he became president Nixon took an interest in the NUMEC
case, but not so much about the missing HEU but rather about Shapiro’s connections with Israel. At the start of the administration the
313. The April 2, 1968 Helms letter is in the Ford Presidential Library. In a
covering note, Helms wrote, "Since the subject matter of this letter is so sensitive for obvious reasons, I would appreciate if you would return it to me when
you have taken whatever action you feel appropriate." The CIA has repeatedly
refused to declassify the letter, which might say more about the CIA’s discovery
in Israel of traces of HEU with a Portsmouth signature. In January 1978, Carl
Duckett, CIA deputy director for science and technology, wrote to Chairman
Morris Udall of the House Interior Committee to confirm that the CIA’s suspicions in 1968 led to the letter from Helms to Clark. See John J. Fialka, "CIA
Heads’ Suspicions on A-Matter Reported," Washington Star , January 18, 1979.
(Taken from footnote 19 of the Gilinsky-Mattson Bulletin article.)
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question of whether Shapiro should keep his AEC clearance at one
time or another occupied the attention of the Attorney General, the
Secretaries of State and Defense, the White House Counsel, the Science Advisor, the National Security Advisor, the AEC Chairman,
and FBI Director.
During 1969 Henry Kissinger conducted a secret inter-agency study
on how to deal with Israel’s rapid advance toward nuclear weapons.
(In truth, Israel had already produced its first nuclear warheads.) In
the course of this, and in preparation for an upcoming discussion
with Israeli Prime Minister Golda Meir, Kissinger provided a memorandum to the president that included in the "general intelligence
judgment" the following:
There is circumstantial evidence that some fissionable material available for Israel’s weapons development was illegally
obtained from the United States by about 1965.314
This what-should-have-been stunning information—a clear reference to NUMEC—obviously came from Helms. Nixon does not appear to have reacted. Perhaps "some fissionable material" doesn’t
mean much coming out of the blue. Or perhaps acting on it would
have interfered with his plans. He was in the midst of making a deal
with Golda Meir in which he would stop the US government from
bothering the Israelis about nuclear weapons, which they were supposed to keep hidden. In return he expected them to stand with him
in the Cold War and especially in Vietnam, and to get US Jews on
board, too.315 And so the NUMEC issue disappeared from sight.
Issue Revived in 1976
The case got revived at the end of the Ford administration. This
came after the NRC (of which I was then a member) asked the CIA
to provide a briefing on the NUMEC affair. To everyone’s surprise,
314. Memorandum, Henry Kissinger to Richard Nixon, July 19, 1969.
315. Richard Nixon, The Memoirs of Richard Nixon (1978)
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CIA’s deputy director for science and technology, Carl Duckett, revealed that the CIA believed the missing HEU ended up in Israel.
The White House took an interest in the case. On the basis of his
review of the FBI’s performance, Attorney General Edward Levi
informed Ford that the FBI had never conducted "an investigation
into the alleged discrepancy in nuclear materials at NUMEC because it was advised by the AEC that any loss likely was attributable
to inadequate accounting procedures and that there was no evidence
or suspicion of a violation of law." In short, the US government had
never performed a thorough investigation of the loss enough HEU
for perhaps a dozen bombs.
Levi listed several criminal statutes that might have been violated,
including some that pointed to the possibility that federal officials
concealed the events after the fact. He concluded: "I believe it necessary to conduct an investigation," which he instructed the FBI to
undertake. But Levi was soon out of office, as Jimmy Carter replaced Ford in the White House.
Marsh (Ford Counsel) to Watson (Carter Transition)
During the transition, John Marsh, Counsellor to the President, discussed the NUMEC case with Jack Watson, the head of Carter’s
transition team.316 In early 1977 Marsh sent Watson the following
Top Secret documents in the case:317
1. Helms two-page memo to the Attorney General (Clark)
(with transmittal cover) dated April 2, 1968;
2. Photostat of two-page letter from J. Edgar Hoover to Helms,
dated September 3, 1969;
3. Helms three-page letter to the president, dated September 8,
1969;
4. Internal three-page memo from Carl Duckett to DCI, dated
316. The title was spelled with two ls.
317. Memorandum, John Marsh to Jack Watson, February 8, 1977
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march 21, 1976 with a Memorandum for the Record, seven
pages, dated March 9, 1972.
These are still the key documents in the NUMEC case and they still
remain secret. Some information leaked out and there was a brief
flurry of interest in the press. Mike Wallace even asked Prime Minister Menachem Begin about it interview in a 60 Minutes interview
(and of course got nowhere). The matter of Israelis stealing bomb
material from the United States was an awkward one in the middle
of the "peace process," and dribbled away. That was also the fate of
the information about the 1979 Israeli nuclear explosion seen in the
ocean off South Africa.318 The FBI continued to conduct interviews
of former NUMEC employees, gathering some interesting information, but it all led nowhere.
What Does It Mean?
Sometimes violators get away with it, even when detected, as all
sorts of real world—bureaucratic, political, international—considerations intrude on the notion that with only more and better intelligence and evaluation we can develop a system of safeguards and
response that will deter violations of agreements and laws that protect against proliferation.
That is true, for example, if for the United States to respond vigorously to a violation would upset other international plans, as was
the case in India. Immediately after the 1974 Indian bomb Henry
Kissinger cabled the State Department from abroad with instructions not to issue a strong response, as it would interfere with his

318. In some ways this event, which the White House tried to pass off as the
result of tiny particles hitting the satellite detector in a way that made it think it
saw an explosion, is even more important than the NUMEC event. It was likely
part of a series of Israeli tests of thermonuclear designs. I haven’t included it
in this account because it does not fall within activities that were claimed to be
peaceful. See Leonard Weiss: http://www.mepc.org/journal/middle-east-policyarchives/israel-s-1979-nuclear-test-and-us-cover
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plans for dealing with Indira Gandhi.319 From this it was a short step
for the State staff to conclude that it would not do to accuse India of
violating a contract with the United States.
It also helps a violator if he is seen as vital to carrying out a core
US policy. That was the case with Pakistan in the 1980s, when Pakistan’s assistance was seen by the United States as crucial to defeating the Soviets in Afghanistan. (And today, if a close and useful ally,
say, such as Saudi Arabia, acted suspiciously, would we react as we
do against Iran?)
The case of North Korea illustrates that you can thwart enforcement
in the wake of an NPT violation, anyhow for a number of years, if
you can make a credible enough threat against the major countries
involved.
The Israeli situation is special. No other country can match the grip
Israel has on US domestic politics, or ability to sway Congress. (The
successful lobbying of the Indian American Council in connection
with the 2008 US-India nuclear agreement demonstrates that India
is learning fast how to mobilize its US diaspora.)
To bring US policy on Israeli nuclear weapons up to date, it is clear
that the United States is not remotely ready to confront any possible Israeli wrongdoing in connection with its nuclear weapons. Our
government is not even ready to confront the fact of Israel’s nuclear
weapons, even though every school child knows Israel has them.
When newly elected President Obama was asked at his first news TV
news conference in 2009 whether he knew of any nuclear weapon
states in the Middle East, he said he didn’t want to speculate.320 The
US official position on nonproliferation as it relates to Israel remains
that the subject should not ever be discussed: At the IAEA Board
of Governors Meeting in March 2013, under the heading, "Israeli
Nuclear Capabilities and the Helsinki Conference on Establishing a
319. Conversation with Harold Bengelsdorf.
320. http://therealnews.com/t2/index.php?option=com_content&task=view&id=
31&Itemid=74&jumival=4900
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Middle East WMD-Free Zone," Ambassador Joseph Macmanus, the
Permanent U.S. Representative to the IAEA, stated:321
The United States regrets that the issue of Israeli nuclear
capabilities has once again been brought before the Board.
Unlike other Member States whose nuclear activities are included on this Board’s agenda, Israel has broken no agreements under the purview of the Agency.
The operative phrase is of course "under the purview of the
Agency," which makes a fine distinction that keeps the statement within the truth, just. But it also makes it difficult for
the United States to be taken seriously by the international
community when we charge other less friendly countries
with violations of the NPT.
Some of the events I described are decades old, but human nature
hasn’t changed.
It suggests security of nuclear materials useful for bombs—against
national appropriation or theft—is not entirely as advertised. And
more safeguards and intelligence and protection are not necessarily
the whole solution. There remains the crucial element identified in
the previously cited IAEA factsheet on proliferation: the "will of the
international community . . . to take action." As we have seen, given
the realities of world politics mixed with domestic considerations,
that "will to take action" cannot be taken for granted, and neither can
the effective functioning of the entire international nonproliferation
apparatus both within and outside the NPT.

321. At the IAEA Board of Governors Meeting, March 4-8, 2013, Agenda Item
8, http://vienna.usmission.gov/120306wmd.html
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"The Iran interim agreement: An
international precedent for
nuclear rules"
Victor Gilinsky and Henry Sokolski
Bulletin of the Atomic Scientists
December 6, 2013

I

n the rush to analyze the interim agreement between the permanent members of the UN Security Council and Germany, or P5
+1, and Iran, international observers have overlooked perhaps its
most important aspect. Attention has focused on the effect this Joint
Plan of Action322 will have on Iran’s nuclear capabilities, but in the
end the agreement’s chief significance may be in the precedent it
sets for the rules that will apply to nuclear power worldwide.
The plan states that after the agreement is finalized "the Iranian nuclear program will be treated in the same manner as that of any nonnuclear weapon state party to the NPT (Nuclear Non-Proliferation
Treaty)." Turn the language around, and it says that the rules that
apply to Iran’s nuclear program will be the ones that apply to all
other NPT parties.
Remarkable as it may seem for a treaty that went into force in 1970,
this is the first time that the original five nuclear weapon states
have drawn a line—albeit implicitly—between what is an allowed
"peaceful" nuclear activity under the NPT, and what is not.
The treaty includes the promise—constantly cited by nuclear technology seekers—that all parties have "the inalienable right" to use
nuclear energy for "peaceful purposes," but does not make clear the
necessary limits of that promise. The NPT is, after all, intended to
keep countries from making nuclear bombs and to provide assur322. See http://eeas.europa.eu/statements/docs/2013/131124_03_en.pdf.
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ance to its members, through inspection by the International Atomic
Energy Agency (IAEA), that their neighbors are complying.
The trouble is, when civilian nuclear activities parallel military ones
too closely, a country can make the leap from one to the other before
inspectors can sound a useful alarm. Such unsafeguardable activities
should therefore not qualify as "peaceful" in the context of the NPT.
Unfortunately, over the past 40 years, treaty members have failed to
address squarely the conflict between the promises and restrictions
of the treaty. A final Iran agreement will, in effect, take this issue on.
The joint plan bans Iranian centrifuge enrichment above the 5 percent uranium 235 level used for power reactor fuel. (Iran had been
enriching uranium up to 20 percent to fuel its research reactor.) The
aim is to make more difficult any jump to highly enriched uranium
for nuclear weapons.
At the same time, in view of the political realities, the plan concedes Iran will be permitted to enrich to some degree. After this
agreement, the United States will find it much more difficult to gain
"gold standard" civilian nuclear cooperation agreements, like those
just reached with the United Arab Emirates and Taiwan, that require
states to forego any uranium enrichment.
As a practical matter, there is not a great difference between 20 percent and 5 percent enriched uranium in terms of the potential to
ramp up to produce highly enriched uranium (say, 90 percent) for
bombs. Centrifuge enrichment lends itself to small-scale operation
and is very flexible in output. It is simply a fact that centrifuge technology puts its owners within arm’s reach of highly enriched uranium. In acknowledgement of this point, the joint plan calls for daily
inspection of Iran’s enrichment activities. The practice should apply
to other countries operating centrifuge plants, for example, Brazil.
The plan bans access to plutonium, the other fuel that is also a nuclear explosive, by banning reprocessing of used fuel. In this case, such
a ban is feasible because Iran has no reprocessing facilities. Also,
and in contrast to enrichment, there is no plausible economic ratio-
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nale for reprocessing—for Iran, or any other country. As reprocessing involves direct access to nuclear weapons-usable plutonium, it
shouldn’t merit the NPT’s "peaceful" label. That non-peaceful judgment applies with even greater force to actual stockpiles of plutonium, such as those in Japan.
That view wasn’t, of course, the way the NPT members initially saw
plutonium.
Exporters relied mainly on peaceful-uses promises of technology recipients. The exporters’ naiveté ended with India’s violation of such
promises on the way to making its 1974 bomb. Exporters realized
that effective nonproliferation had to include restrictions on available technology.
The United States and other top nuclear exporters formed the Nuclear Suppliers Group to restrict exports of sensitive technologies.
The sensitive euphemism betrayed a hesitancy to publicly challenge
the permissive interpretation of the NPT’s "inalienable right" language, or to address the inherent limitations of IAEA inspections.
Even now, the interim agreement with Iran makes no explicit connection between restrictions on enrichment and reprocessing and the
intrinsic limitations of IAEA inspection. Such a link would have put
the agreement on a stronger footing.
On top of the reprocessing ban, the joint plan halts most work on
a small reactor at Arak, which could produce one or two bomb’s
worth of plutonium per year. Without a reprocessing facility, Iran
would not be able to produce plutonium from the plant’s spent fuel.
The ban on this reactor, therefore, implicitly states that the international community also needs to guard against the possibility of a
small clandestine reprocessing plant in Iran.
But if one concedes the possibility of such a clandestine plant—it
wouldn’t be difficult to build or to hide until it operated—then one
should not leave out, as the joint plan does, Iran’s power reactor at
Bushehr. Like any other light water reactor—the main type used
throughout the world—it could produce enough plutonium per year
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for a great many more bombs than Arak. It is a myth that plutonium
from light water reactors cannot be used for weapons. If the fuel
is removed earlier than normal, the plutonium it contains can be
very satisfactory for weapons. In fact, in the l980s, the US Energy
Department considered using a commercial LWR as a plutonium
production reactor.
In short, light water reactors, even without declared fuel reprocessing facilities, are not the unambiguously benign propositions they
are made out to be, and they require more inspection than is now
common. The joint plan takes no note of this and instead looks forward to enabling "Iran to fully enjoy its right to nuclear energy for
peaceful purposes," which would include "acquiring modern light
water power and research reactors"—as if such reactors are a cureall for keeping civilian nuclear power activities from spilling over
into military use. They aren’t, and the negotiators need to take a
more sober account of that reality.
More important, they need to look beyond Iran, because the final
agreement will create a powerful precedent. We, the authors, cannot
emphasize too strongly that in view of the joint plan’s promise of
equivalency between the rules for Iran’s nuclear program and "that
of any non-nuclear weapon state party to the NPT," the negotiation
is not just about Iran. It is about the rules for nuclear power programs throughout the world.
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e try in this paper to step back from the day-to-day struggles in Washington over nuclear nonproliferation policy
to ask what measures we would need to have in place to
be reasonably confident that expanding nuclear power globally will
not increase the number of nuclear weapons-armed states.
We recognize that since the start of the Atoms for Peace Program
in the mid-1950s the United States has supported worldwide use of
nuclear power. It also has opposed the spread of nuclear weapons
and supported measures to control the nuclear weapons proliferation risks inherent in spreading nuclear technology for civilian purposes. The principal administrative elements of this nonproliferation effort are the Nuclear Nonproliferation Treaty (NPT) and the
associated inspection activities of the International Atomic Energy
Agency (IAEA), as well as various national and international export
controls.
In practice, the success of our policies promoting the global use of
nuclear energy have raced ahead of the means available to control
the associated nuclear weapons proliferation risks, leaving a broad
security gap. What passes for U.S. nuclear nonproliferation policy –
the perennial pushing and pulling over the details of nuclear export
controls and agreements – does not begin to address that broad gap.
Unless the members of the NPT agree to deal with the fundament
deficiencies of the NPT by interpreting the treaty in a way that sharp-
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ly limits access to fuels that are also nuclear explosive materials,
and agree to universal enforcement of that interpretation, increased
world-wide nuclear energy use will carry with it the inevitable risk
of the further nuclear weapons proliferation.
Nuclear Weapons Proliferation and Nuclear Power: What’s the
Worry?
In any effort to assess our current nonproliferation policies, we must
remind ourselves of why we still resist the spread of nuclear weapons. In fact, it has become fashionable in some industry and academic circles to discount the dangers on the grounds, chiefly, that
proliferation has proceeded more slowly than once feared.
The usual reference is to President Kennedy’s 1962 statement that
15 to 25 countries could obtain nuclear weapons. But this was a
warning, not a prediction, and a useful one that led to nonproliferation efforts that slowed the process. In view of our experiences with
countries falsely claiming to be conducting "peaceful" nuclear programs and later using their facilities for illicit activities or conducting clandestine bomb activities—in India, Iran, Iraq, Israel, North
Korea, Pakistan, South Africa, and Syria—it is time to heed these
warnings again.
There is also a school of thought that even if some more countries
obtained nuclear weapons, it wouldn’t make much difference because they would just serve as deterrents.323 There is a troubling dis-

323. For an example from the nuclear industry, see Steven Kidd, "Nuclear
Proliferation Risk – Is It Vastly Overrated?" Nuclear Engineering International, 23 July 2010, available at http://www.neimagazine.com/story.
asp?storyCode=2056931. Mr. Kidd argues that "It is likely that more countries
will foolishly choose to acquire nuclear weapons. If they are really determined
to do so, there is little really that the world can do to prevent them—the main effort has to be in dissuading them from this course of action. How many countries
will have nuclear weapons by 2030 is hard to say, but there could well be a total

379

380

Peering into Our Nuclear Future: Selected Writings of Victor Gilinsky

connect between this cheerful theorizing—which is not without an
element of self-interest—and any awareness of the devastating possibility of nuclear war. Just because the weapons are supposed to be
for deterrence doesn’t mean they won’t be used. Such use is after all
implied in the threat that underlies deterrence. And if they are used,
they are likely to profoundly change the way the world is organized,
with unpredictable but likely unhappy consequences.324 A few years
ago Henry Kissinger wrote:
If one imagines a world of tens of nations with nuclear weapons and major powers trying to balance their own deterrent
equations, plus the deterrent equations of the subsystems,
deterrence calculation would become impossibly complicated. To assume that, in such a world, nuclear catastrophe
could be avoided would be unrealistic.325
Happily, we have not reached this state. No such weapons have exploded in anger since World War II, and it is a long time since people
have seen the results of atmospheric tests. But this has also meant
there is not the gut level consciousness about proliferation dangers
that there is about the dangers of nuclear accidents. Whereas everyone agrees that expanded use of nuclear power has to be predicated
on tough safety rules, there is no corresponding agreement when it

of 15 by then." Mr. Kidd then cites the work of Professor John Muller. Mueller
argues that this increase, in itself, will neither prevent nor cause wars, but will
impose "substantial costs on the countries concerned." Kidd works for the World
Nuclear Association and Mueller is a professor of international relations at Ohio
State University.
324. For more on these points, see the thinking of the Chairman of the International Institute for Strategic Studies, Francois Heisbourg, "How Bad Would the
Further Spread of Nuclear Weapons Be?" in Henry Sokolski, editor, Nuclear
Nonproliferation: Moving Beyond Pretense (Arlington, VA: The Nonproliferation Policy Education Center, 2012), pp. 11-23, available at http://www.npolicy.
org/userfiles/image/oving%20Beyond%20Pretense%20Chapter%201 .pdf.
325. See Henry Kissinger, Preface, Nuclear Proliferation: Risk and Responsibility, Trilateral Commission (2006), p. v, available at http://www.scribd.com/
doc/30082942/60-Nuclear-Proliferation-Risk-and-Responsibility2006.
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comes to rules to protect against nuclear weapons spread, especially
when it comes to restrictions on nuclear power programs.
One often hears from nuclear industry sources that "civilian" nuclear programs are not a proliferation worry because they are an
unlikely source of nuclear explosive materials for would-be bomb
makers. They argue that just as current nuclear weapons states relied on dedicated military programs, so would any future would-be
weapons country.326
Our view is different. Leaving aside the correctness of the assumptions about past weapons programs, the past is not here a good guide
to the future because conditions have changed fundamentally. Today
all non-weapon states are members of the NPT. If one of these countries should decide to obtain weapons, it would have to withdraw
or cheat, both courses risking a military response until the wouldbe bomb maker had weapons comfortably in hand. This would put
a very high premium on traversing the period of vulnerability as
quickly as possible. Henry Kissinger made this point in the previously cited 2006 Trilateral Commission report: "A policy of using
preventive force against aspiring nuclear powers, however, creates
incentives for them to acquire nuclear weapons as rapidly as possible . . ."327
That means drawing on bomb material and knowhow where it is
most quickly obtainable, which would mean tapping a nuclear power program if there is one, unless of course there are strict measures
in place to prevent that. If there is any doubt about this conclusion,
consider the following counter-historical: Suppose each of the major WWII belligerents already had civilian nuclear power programs
before the war started. Would they not have tapped them rather than
326. See, e.g., Kidd, Idem. and "Assessing the Proliferation Risks of Civilian Nuclear Programs," in International Institute for International Studies’
Nuclear Programs in the Middle East: In the Shadow of Iran (London, UK:
IISS, 2008), pp. 141-50, available at www.iiss.org/EasySiteWeb/GatewayLink.
aspx?alId=23357.
327. See, Nuclear Proliferation: Risk and Responsibility.
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started anew to develop independent nuclear weapons programs?
The answer suggests why strict nonproliferation measures are
important.
The Nuclear Nonproliferation Treaty’s Deficiencies
In this regard, no one believes that we have adequate preventive
anti-proliferation measures in place today. Otherwise, we wouldn’t
be endlessly discussing various international fuel supply schemes
to mitigate the risks that national uranium enrichment and fuel reprocessing might be used to produce nuclear explosives. Everyone
understands that the NPT as it has been interpreted up to now has
basic deficiencies:
• The treaty allows withdrawal on three months’ notice.
• It does not delineate the limits on permissible "peaceful"
technology, with respect to fuels that are immediately usable to
make nuclear explosives.
• It sharply restricts IAEA inspections.
• The treaty lacks an established enforcement system, so that
each violation requires an improvised response.
• The treaty’s universality is undermined by India, Israel,
North Korea, and Pakistan, which remain as examples of what
a country can get away with.
The advance of technology since the treaty went into force has exacerbated these problems by lowering the technological barriers between civilian nuclear activities and nuclear weapons. The prime
example is the spread of centrifuge enrichment technology, which
can be used to produce low-enriched uranium to fuel power reactors
but also can bring states within weeks of acquiring weapons-grade
uranium to make a bomb. More generally, worldwide advances in
materials and manufacturing and computing skills put weapons design and manufacture within reach of a larger group of countries.
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Nuclear Power Expansion Remains Goal of Major Nuclear
Suppliers and of the IAEA
Despite these acknowledged basic inadequacies of current anti-proliferation protections, the U.S. government has supported worldwide
use of nuclear power since President Eisenhower’s Atoms for Peace
Program and continues to do so today. The rationale, however, has
evolved.
In proposing the program, Eisenhower said that starting with small
projects had "the great virtue that it can be undertaken without irritations and mutual suspicions incident to any attempt to set up a completely acceptable system of world-wide inspection and control."328
In time, however, the projects got bigger and much more significant
from the point of view of international security. Meanwhile, the effectiveness of the IAEA inspection system did not keep up. This
arguably mattered less when the two Cold War camps expected to
keep their client states in line mainly through their own intelligence
and intervention. But now we really do need the ―completely acceptable system of worldwide inspection and control‖ that President
Eisenhower spoke about, especially if there is to be a major expansion in use of nuclear power plants.
At the moment, a major, global nuclear expansion is not in play,
mainly because of unfavorable economics and, since the March 11,
2011 Fukushima accident, also because of increased safety concerns.329 Nevertheless, such expansion remains the goal, or at least
328. See, President Eisenhower’s Atoms for Peace Speech before UN General
Assembly, December 8, 1953, available at https://www.eisenhowerlibrary.gov/
research/online-documents/atoms-peace.
329. Economics and safety are tied together. The "regulatory costs" that critics of the regulatory systems complain about are mainly the costs of providing
adequate safety. There is no getting around the fact that nuclear power is intrinsically dangerous and that it takes great care in design, construction, and operation
to keep it within safe bounds, all of which is expensive. The safety of light water
reactors (LWRs) is difficult to assess, as the technology is especially complex.
The oxide fuel melts in hours if cooling stops. In the end it may not prove to be
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the expectation, of key nuclear exporters—the United States included—and of the IAEA in Vienna.
President Obama has consistently supported an expanded role for
nuclear power both abroad and at home. In a March 2012 speech
at Hankuk University in South Korea, almost exactly a year after
Fukushima, the president said the world needed nuclear power.330
He predicted that "nuclear energy will only become more important," and that remains the operational assumption in the U.S. government.331
the best power reactor choice. A struggle is now underway in Japan, with the
newly empowered safety regulators imposing conditions that the industry claims
will make it too expensive to restart Japan’s reactors. See, e.g., http://www.
japantimes.co.jp/news/2013/02/02/national/nra-safety-rules-may-keepreactorsoffline-for-years/#.UQ7OA0qjdY4. As to alternatives to current designs, the
U.S. Department of Energy and industry are touting small modular reactors
(SMRs), basically ordinary reactors in smaller sizes. If they are small enough,
their nuclear systems could be assembled in a factory—hence modular. Being
smaller, SMRs would cost less to build than larger cousins but are unlikely to
produce electricity that would cost less per kilowatt. You also have to wonder,
if smaller reactors are such a good idea, why weren’t they proposed earlier.
Gaining economies of scale through factory construction would only work if
very large numbers were sold, for which there is little prospect. There are efforts
to breathe life into other formerly rejected designs such as the Integrated Fast
Reactor, but they are unlikely to get off the ground. What is needed for safety is
a reactor whose fuel won’t melt in an accident. To assure significant proliferation
resistance and economic competitiveness, meeting other additional, yet-to-beachieved cost and technical attributes would also be desirable.
330. See, The White House, Office of the Press Secretary, "Remarks by President Obama at Hankuk University," March 12, 2012, available at http://www.
whitehouse.gov/thepress-office/2012/03/26/remarks-president-obama-hankukuniversity. Meanwhile, his former energy secretary, Steven Chu, consistently
championed this argument in support of loan guarantees for nuclear power plant
construction. Chu wrote on his personal Facebook page: "If we want to make
a serious dent in carbon dioxide emissions – not to mention having cleaner air
and cleaner water – then nuclear power has to be on the table." See Dr. Chu’s
Facebook entry at https://www.facebook.com/notes/steven-chu/why-we-needmore-nuclearpower/336162546856.
331. Earlier, in President Obama‘s 2009 Prague speech he said: "We must
harness the power of nuclear energy on behalf of our efforts to combat climate
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The IAEA also announced optimism about nuclear power expansion
post-Fukushima. At the 2012 IAEA General Conference, Director
General Amano said he expected "a steady rise in the number of
nuclear power plants in the world in the next 20 years." His low
case for 2030 projected a nuclear power capacity increase of about a
quarter, and his high case projected a doubling of current capacity.332
The projections are significant as expressions of the Agency’s sentiments and those of the national nuclear bureaucracies it represents.
However unrealistic, these projections find their way into official
and semiofficial nuclear establishment reports and bolster support
for nuclear power.
Security Implications of the Climate Argument for Nuclear Power
In his January 28, 2013 Inaugural address, President Obama reiterated his support for building "a new generation of safe, clean nuclear
power plants in this country." In this he is following in his predecessors’ footsteps.333 But his rationale—that nuclear power is necessary

change, and to advance peace opportunity for all people." Meanwhile, his
remarks at Hankuk University, emphasized "a renewed commitment to harnessing the power of the atom not for war, but for peaceful purposes." Mr. Obama
also praised the Koreans for showing "the progress and prosperity that can be
achieved when nations embrace peaceful nuclear energy," thus glorifying the
role of nuclear power in promoting economic development. See The White
House, Office of the Press Secretary, "Remarks by President Obama," Hradcany
Square, Prague, Czech Republic, April 5, 2009, available at http://www.whitehouse.gov/the_press_office/Remarks-By-President-Barack-Obama-InPrague-AsDelivered.
332. See Director General Yukiya Amano, "Introductory Statement to Board of
Governors," September 10, 2012, Vienna, Austria, available at http://www.iaea.
org/newscenter/statements/2012/amsp2012n011.html. At this gathering, Director
General Amano noted that "it remains clear from the Agency’s latest projections
that nuclear power will remain an important option for many countries, despite
the Fukushima Daiichi accident. Our new low projection is for nuclear power
capacity to grow by nearly 25 percent from current levels to 456 gigawatts by
2030. Our high projection is 740 gigawatts, which is twice current levels."
333. See The Washington Post, "President Obama’s Second Inaugural Address
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to deal with climate change—is significantly different, and it has
far-reaching security implications.
Since we are talking about a global rather than a local effect, the
climate benefit of nuclear power installations only accrues if there
are very many of them. In resting the case for nuclear power on
the need for them to deal with global warming, the proponents are
therefore saying that we must build a very large number of nuclear
plants. The experts say it would take well over 1,000 plants just to
make a dent on the climate problem.334 But an increase of that size
would likely involve nuclear power programs in dozens more countries, including many in the rougher parts of the world—most of the
Middle Eastern countries have already expressed interest in building
nuclear plants—a worrisome prospect from a security point of view.
The putative climate imperative for nuclear power has made it easy
for U.S. nuclear officials to argue that, yes, they would like to see
effective anti-proliferation protection, but at the end of the day we
have to settle for what we can get because we must have lots of
nuclear power to deal with climate change, no matter what. However, that is exactly the case where that anti-proliferation protection
is needed most.
More important, there are environmentally acceptable energy alter-

(Transcript)," January 21, 2013 available at http://articles.washingtonpost.
com/2013-01- 21/politics/36473487_1_president-obama-vice-president-bidenfree-market.
334. See, e.g., Massachusetts Institute of Technology, The Future of Nuclear
Power: An Interdisciplinary MIT Study (Cambridge, MA: MIT 2009), available at http://web.mit.edu/nuclearpower/pdf/nuclearpower-full.pdf. The study
analyzes a future of 1000 Gwe of nuclear power in 2050 on grounds that "such
a deployment would avoid . . . about 25% of the increment in carbon emissions
otherwise expected in a business-as-usual scenario." For additional analysis, see
Sharon Squassoni, "The Reality of Nuclear Expansion," testimony given before
The House Select Committee for Energy Independence and Global Warming,
March 12, 2008 available at http://carnegieendowment.org/files/squassoni_testimony_20080312.pdf.
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natives to nuclear power, including ones superior for coping with
climate change. An obvious example is natural gas, which allows
faster and cheaper reductions in carbon.335 We certainly do not accept the notion that the world is locked into eventually relying on
large numbers of nuclear power plants to cope with global warming.
Putting Security First
For this reason, we believe it would make more sense to reverse the
current policy priorities under which "nuclear" trumps protection,
and instead insist on adequate protection against proliferation as a
condition for nuclear trade. We would to try to persuade others to
accept that standard. If prospective customers are unwilling to agree
to such protection, our answer is to stop encouraging nuclear expansion until such protection is available.
We certainly don’t buy the rationalization that the United States has
to sell into the international nuclear market, even if the agreements
covering the trade are not as tight as we would like, because if we
don’t others will, and "you have to play the game if you want to
participate in setting the rules." We think the United States would
be more convincing by setting a principled example. Nor do we go

335. Duke Energy’s announced closing of its Crystal River nuclear power plant
in view of cheaper gas power is a straw in the wind not only for future US plants
but also for existing ones. Modern "fracking" extraction methods for natural gas
also pose environmental problems that have to be balanced against the advantages of using this fuel, but the point is that we have a choice and are not locked
into depending on nuclear power. On these points, see Reuters, "Exelon Cuts
Nuclear Expansion Projects Amid Low Natgas Prices," February 7, 2013, available at http://mobile.reuters.com/article/idUSL1N0B76ZW20130207?irpc=932;
Associated Press, "Duke Energy to Close Troubled Crystal River Nuclear Power
Plant," February 5, 2013, available at http://www.wtsp.com/news/topstories/
article/296225/250/CrystalRiver-nuke-plant-to-close; and Rebecca Smith, "Can
Gas Undo Nuclear Power?" The Wall Street Journal, January 29, 2013, available
at http://online.wsj.com/article/SB1000142412788732364490457827211188523
5812.html.
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along with that ultimate cop-out—that technology controls are not
important because proliferation is really a political and not a technical problem. It’s obviously both, and an essential aspect of nonproliferation is to keep it difficult, both technically and politically, for
countries to join the weapons game, so difficult that we can reasonably exclude the possibility that civilian nuclear programs will contribute to weapons development.
We are very much aware of the positions of the majority of countries
on NPT issues, and their negative reactions to further restrictions,
and even existing restrictions, on access to nuclear technology.336 It
is clear they are in no mood to accept a major tightening of the rules,
and we are under no illusion that the United States can by itself impose such a major tightening. But we can start to talk about the issues in a more straightforward manner than we have been doing, and
we can seek to persuade the international community of the value to
all countries of effective anti-proliferation protection.
In fact, we have been moving in the opposite direction by promoting the "Three Pillars" interpretation of the NPT, which hobbles our
nonproliferation efforts.337 This reinterpretation of the treaty puts
336. For an excellent review of the main points of contention within the NPT
regime and the issues that have made reform so difficult see Steven E. Miller,
Nuclear Collisions: Discord, Reform & the Nuclear Nonproliferation Regime,
American Academy of Arts and Sciences (Cambridge, MA: American Academy
of Arts and Sciences, 2012), available at http://www.amacad.org/pdfs/nonproliferation.pdf.
337. At the Preparatory Committee for the 2015 NPT Review Conference, US
Ambassador Susan F. Burk, the Special Representative of the President for
Nuclear Nonproliferation, stated: "It is imperative, therefore, that all NPT Parties recommit themselves to ensuring the health and vitality of this essential
international agreement by advancing each of the Treaty’s three pillars together.
The Treaty and the regime cannot thrive unless each pillar thrives. All Parties must accept responsibility for taking appropriate steps to contribute to the
achievement of each of the Treaty’s fundamental objectives, whether collectively or individually." See, First Session of the Preparatory Committee - As
Prepared - April 30, 2012 (emphasis added), available at http://vienna.usmission.
gov/43014.html. The problem here is one of emphasis. The NPT, of course,
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sharing of nuclear technology on a par with nonproliferation. It’s
easy to see why U.S. diplomats find this path of least resistance
appealing—technology sharing is easy and pleasant for all parties,
while imposing nonproliferation restrictions is just the opposite. The
trouble is, taking this approach leads to a markedly weakened NPT.
The argument is made that acceptance of the "three pillars" formulation is necessary to give the United States the bona fides to conduct
nonproliferation policy, and anyhow it is so firmly entrenched that
there is no point in talking about it. The result is a kind of zero-sum
game in which the nonproliferation obligations of the majority of
members are held hostage to technology sharing by the main nuclear
states. The loose interpretation of the latter by the hopeful recipients
has been especially problematic and is what creates the proliferation
problem in the first place.
That is not all. By putting the technology sharing obligation on a
par with nonproliferation, the three pillars formulation singles out
nuclear energy as the internationally politically anointed energy
source, irrespective of its real economic value. This reflects energyof-the-future thinking of the 1960s but makes no sense today.
Unfortunately, President Obama’s comments on the foundations of

includes these other elements, which were added as conditions for the acceptance of the first, but the treaty is fundamentally about nonproliferation. The
IAEA goes even further in promoting the notion that nonproliferation is not the
key goal of the NPT. Vilmos Cserveny, Assistant Director General for External
Relations and Policy Coordination, NPT Preparatory Committee, New York, 4
May 2009: "The NPT consists of three equally important pillars—nuclear nonproliferation; peaceful nuclear cooperation; and nuclear disarmament—and the
premise that progress in any one pillar strengthens the integrity of the whole."
He went on to say the IAEA‘s work is based on these three pillars. See IAEA,
"Road to Disarmament, IAEA Safeguards: A Fundamental Pillar of the NPT
Regime," excerpt from Vilmost Cserveny‘s statement at the General Debate of
the NPT Preparatory Committee held May 4, 2009 (emphasis added), available
at http://www.iaea.org/Publications/Magazines/Bulletin/Bull511/51103570609.
html.
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the NPT have not been helpful. On the treaty’s 40th anniversary in
2010 the President described it as standing on "three pillars – disarmament, nonproliferation and peaceful uses."338 We need to get back
to viewing the NPT, whose full name is the Treaty on the Nonproliferation of Nuclear Weapons, as indeed primarily about the nonproliferation of nuclear weapons.
Five Principles for Strengthening the NPT Regime
We propose here to examine what effective anti-proliferation protection would entail. We express this in terms of five principles addressed to the main deficiencies of the NPT. So far as we can tell,
nowhere in the nonproliferation literature is there a clear statement
of a policy goal. There is an abundance, in fact, a superabundance
of discussions of the value or attainability of this or that agreement
provision or requirement, but nowhere do we find a statement of
what it is we want in the way of protection.339 In effect, the 15 prin-

338. See The White House, Office of the Press Secretary, "Statement by President Obama on the 40th Anniversary of the Nuclear Nonproliferation Treaty,"
March 5, 2010, available at http://www.whitehouse.gov/the-press-office/statement-president-obama40th-anniversary-nuclear-nonproliferation-treaty.
339. An arguable exception is President Ford’s 1976 nuclear policy statement
in which he proposed reliance on a ―once-through‖ fuel cycle, thus eliminating reliance on plutonium until there was adequate international control to cope
with proliferation risks. At that time misuse of plutonium was seen as the main
proliferation worry. HEU was not yet a principal concern. Unfortunately, the
international nuclear community, with a heavy assist from our own nuclear
bureaucracy, rejected this once-through standard because it seemed to bar the
way to the Holy Grail of nuclear power – the plutonium-fueled fast breeder. In
practice, commercial reprocessing required enormous subsidies. Although the
United States has the right to control the reprocessing of nuclear fuel covered
by agreements for cooperation (except with Euratom), it has since given blanket
approval to Japan and, more recently, India. On the occasion of signing the
2006 US-India nuclear agreement, President George W. Bush said "you can
advocate nuclear power, in order to take the pressure off of our own economy,
for example, without advocating technological development of reprocessing,
. . ." See, U.S. Department of State Archive, "Remarks by President Bush and
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ciples we detail below are an outline of what it takes to have an international environment in which nuclear power can thrive without
providing an easy target for would-be bomb makers.
1. Make Withdrawals from the NPT Effectively Impossible.
We need to make it much more difficult — in fact, essentially impossible — to exercise the NPT’s withdrawal provision. This is vital, not least because the member states’ safeguards agreements with
the IAEA remain in force so long as the states remain parties to the
treaty.340 The U.S. position is that safeguards continue in perpetuity,
but it is unclear what would actually happen if another state announced its withdrawal.
The international responses to North Korea’s 1993 withdrawal
threats and ultimate 2003 withdrawal announcement were deficient
in that, however much everyone deplored North Korea’s action, no
one made the case at the time that a country cannot while in a state
of violation legally leave the NPT. It was a question of legitimacy,
which, while intangible, remains important in international affairs,
even to the North Koreans.

Prime Minister Manmohan Singh of India," New Delhi, India, March 2, 2006,
available at http://2001-2009.state.gov/p/sca/rls/rm/2006/62426.htm. The issue
of reprocessing approvals is now coming to a head in the renegotiation of the
nuclear cooperation agreement with South Korea. The Koreans, of course, want
to be treated on a par with the Japanese and it will be difficult to refuse them.
This is the natural consequence of a compartmentalized approach to proliferation policy as a sequence of special cases, and not looking ahead at the obvious
consequences. We can only climb back up this slippery slope by applying rules
in a consistent and fair manner.
340. See The International Atomic Energy Agency, The Structure And Content Of Agreements Between The Agency And States Required In Connection
With The Treaty On The Non-Proliferation Of Nuclear Weapons, IAEA INFCIRC/153, par. 26, available at http://www.iaea.org/Publications/Documents/
Infcircs/Others/infcirc153.pdf: "The Agreement should provide for it to remain
in force as long as the State is party to the Treaty on the Non-Proliferation of
Nuclear Weapons."
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There seems now finally to be general agreement on this point —
that a country in violation of the NPT cannot relieve itself of its responsibilities by announcing withdrawal, and that the international
reaction to a similar case would be more forceful.341 Nevertheless,
ambiguity still remains over whether North Korea is still obligated
by its NPT membership. President Obama’s statement deploring
North Korea’s February 12 nuclear explosion did not so much as
mention the NPT. It would have been helpful if the president had
said that North Korea’s NPT withdrawal was not valid and that it
stands in continued violation of the treaty, for current actions as well
as past ones.342
But even this, in our view, would not go far enough. A country
should not be allowed to gather the production tools for making a
bomb while a member and then free itself of its treaty responsibilities by withdrawing, even if it is in good standing at the time. What
this means is that a country shouldn’t be allowed to leave the treaty
legally with technology it obtained as a member, because it did so

341. See U.S. Department of State, Office of the Spokesperson, "Third P-5
conference: Implementing the NPT," a joint statement issued by China, France,
Great Britain, Russia and the United States of America, June 27-29, 2012 in
Washington, DC, available at http://www.state.gov/r/pa/prs/ps/2012/06/194292.
htm. This statement included the following: "As a further follow-up to the 2010
NPT Review Conference, the P5 shared their views on how to discourage abuse
of the NPT withdrawal provision (Article X), and how to respond to notifications made consistent with the provisions of that article. The discussion included
modalities under which NPT States Party could respond collectively and individually to a notification of withdrawal, including through arrangements regarding
the disposition of equipment and materials acquired or derived under safeguards
during NPT membership. The P5 agreed that states remain responsible under
international law for violations of the Treaty committed prior to withdrawal."
http://www.state.gov/r/pa/prs/ps/2012/06/194292.htm. It would have been more
supportive of the NPT if the statement said such withdrawal while in violation
was invalid.
342. See The White House, Office of the Press Secretary, "Statement by
the President on North Korean Announcement of Nuclear Test," February 12, 2013, available at http://translations.state.gov/st/english/texttrans/2013/02/20130212142430.html#ixzz2L0E Wdcwt.
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with the forbearance of other members on the assumption that it was
doing so for peaceful uses. And this should apply whether the technology was imported or developed indigenously.
The position that NPT safeguards apply in perpetuity, even if it
gained universal acceptance, would not entirely deal with this issue.
There is in practice no way to erase the advantages that a country
bent on nuclear weapons gains from its nuclear power program, an
advantage that lies in part in equipment and materials but perhaps
most importantly in the training of scientific and technical personnel.
It would be useful to introduce these NPT arguments into the current discussions that have arisen in Japan and South Korea over the
advisability of obtaining nuclear weapons.343 The voices for weapons certainly have become much louder after the February 12 North
Korean nuclear test.
2. Limit NPT Members’ Access to and Production of Nuclear Weapons-Usable Materials.
The NPT cannot be a vehicle for legally coming overly close to a
weapons capability. There has to be a technological safety margin
between genuinely peaceful and potentially military applications to
make it impossible to surprise the world with a bomb. As a consequence, the "inalienable right" language in the treaty has to be interpreted in terms of the treaty’s overriding objective, and thus there
have to be restrictions on the kinds of technology that are acceptable
for non-military use. Nuclear power needs to develop in a way that

343. See, e.g., Steve Herman, "Rising Voices in S. Korea, Japan Advocate
Nuclear Weapons," Voice of America, February 15, 2013, available at http://
www.voanews.com/content/rising-voices-in-south-korea-japan-advocate-nuclearweapons/1604309.html and Howard LaFranchi, "N. Korea Nuclear Test: Will
It Spoil Obama‘s Disarmament Plans?" The Christian Science Monitor, February
15, 2013, available at http://www.csmonitor.com/USA/Politics/2013/0215/N.Korea-nuclear-testWill-it-spoil-Obama-s-disarmament-plans.
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does not provide easy access to nuclear explosive materials. Where
to draw the line is now coming to a head in the context of Iran’s
nuclear program.
In the early days of nuclear power—the 1950s and 1960s—technology control was not on the international agenda. Enthusiasm for
plutonium as the fuel of the future in fast breeder reactors overrode any official concern about its weapons potential. Under Atoms
for Peace the United States shared its reprocessing technology with
all countries, as it was seen as an essential part of nuclear power
programs.344 This complacency about easy access to plutonium was
jolted by India’s 1974 nuclear explosion, which led the principal
exporters to organize the Nuclear Suppliers Group to exercise some
control over the spread of what were euphemistically called "sensitive" nuclear technologies. The resort to euphemisms is itself telling. Neither the United States nor the other exporters ever publicly
addressed the tensions in the NPT between prohibitions on bombs
and liberal promises of technology — between the NPT Article IV’s
"inalienable right of all the Parties" to "nuclear energy for peaceful
purposes" and the qualification that this activity must be "in conformity with Articles I and II," which prohibit acquisition of nuclear
weapons. The conflict remains to be resolved. That after all is what
the struggle over Iran’s enrichment program is about.

344. In the 1950s and 1960s, there were still a good many power reactors using
natural uranium fuel. Enrichment was an essential part of the fuel cycle for
programs based on US-type LWRs, both pressurized water reactors (PWRs) and
boiling water reactors (BWRs), which were gaining in popularity. The United
States withheld enrichment data to protect the effective enrichment monopoly
it had in the West because of the huge capacity it had built up to supply HEU
for weapons. At the same time the US Atomic Energy Commission permitted
the export of research reactors fueled with highly enriched uranium and large
quantities of HEU to fuel them. Until the late 1960s the AEC did not even bother
to verify the amounts shipped abroad by private firms. Up to 1996 the United
States exported over 25 tons of HEU. On this point, see The Nuclear Threat
Initiative, Civilian HEU: United States (Washington, DC: The Nuclear Threat
Initiative, August 2, 2012), available at http://www.nti.org/analysis/articles/
civilian-heu-unitedstates/.
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The well-known root problem is that separated plutonium and highly enriched uranium can be converted to weapons use too quickly
for international inspection to provide protection against that possibility.345 The IAEA refers to its inspections and related protection
systems as "safeguards." This introduced some confusion because
the IAEA uses "safeguards" as a term of art for all the inspections it
conducts, whether or not the inspections in question actually achieve
their purpose of providing the timely warning needed to safeguard
against military diversions.
It is therefore important to spell out that the IAEA’s basic NPT safeguards document states the purpose of IAEA safeguards is to deter diversion by the threat of early detection.346 If sufficiently early
detection cannot be counted on—as it realistically cannot for the
nuclear explosive materials plutonium and HEU—there is no deterrence related to inspection, and therefore no effective safeguarding
in terms of the INFCIRC/153 standard. In our view, the commercial
345. Aside from military explosive and naval propulsion applications, highly enriched uranium fuel is used principally in research reactors. These can be fueled
with lower enrichment fuels albeit with some diminution in performance at higher power reactors. On the whole the operators of these reactors, including those
at universities, have dragged their feet about converting to lower enrichment
fuel. Two prominent examples are the research reactors at MIT and Munich
Technical University, which despite it being US and German government policy
to convert such reactors, have managed to wrest delay after delay. Overall, about
50 research reactors around the world have converted to lower enrichment fuel
as a result of three decades of international effort (started at the US NRC) to
reduce HEU use, but this has resulted in only about a one-quarter reduction in
annual HEU use by research reactors, which previously was about a ton per year.
Ole Reistad and Styrkaar Hustveit "HEU Fuel Cycle Inventories And Progress
On Global Minimization" The Nonproliferation Review, 12 Jun 2008, 265-287,
available at http://www.tandfonline.com/doi/full/10.1080/10736700802117312.
Reducing civilian HEU use to zero has got to be an important component of any
nonproliferation policy.
346. INFCIRC/153, par 28: ". . . the objective of safeguards is the timely
detection of diversion of significant quantities of nuclear material from peaceful nuclear activities to the manufacture of nuclear weapons or of other nuclear
explosive devices or for purposes unknown, and deterrence of such diversion by
the risk of early detection."
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use of materials that cannot be safeguarded in this sense should not
be permitted.
The same concerns, once removed, apply to the enrichment and reprocessing facilities capable of producing nuclear explosives. As the
Strategic Plan for the Bush administration’s GNEP program put it,
"…there is no technology ‘silver bullet’ that can be built into an
enrichment plant or reprocessing plant that can prevent a country
from diverting these commercial fuel cycle facilities to non-peaceful
use."347 This explains why we don’t want to have them there in the
first place.
Reprocessing Plutonium Recycling Spent Fuel
In principle, plutonium recycling should be easier to deal with because it is widely recognized that there is no economic case for
plutonium reprocessing or recycling spent fuel.348 The fast breeder
programs that were the original incentives for separating plutonium
have almost all receded into the indefinite future.349 Nor do the re-

347. See U.S. Department of Energy, Global Nuclear Energy Partnership Strategic Plan, January 2007 (Italics in original), p. 3-10, available at http://www.
fas.org/programs/ssp/_docs/GNEPStratPlanJan07.pdf. It is often forgotten, even
by DOE, that the sophisticated reprocessing schemes proposed under GNEP
— schemes that in principle always kept plutonium mixed with other materials
— were intended as anti-terrorism rather than anti-proliferation protection. The
program’s strategic plan, however, acknowledged that there was no way to make
reprocessing proliferation-proof.
348. Even the reprocessing vendors don’t make a resource case for plutonium.
MOX fuel for LWRs costs several times what uranium fuel costs. In fact,
recycling in LWRs never made any economic sense. It has been forgotten that
the whole notion of thermal recycle was invented in the 1970s because the US
Atomic Energy Commission’s fast breeder reactor project was falling behind and
the agency needed a rationale for keeping its reprocessing efforts going "until
the breeder caught up." It was never expected to be economic. By the time the
breeder project collapsed, MOX acquired its own support group and took on a
life of its own, leaping from one rationale to another.
349. At the start of nuclear power programs, it was generally believed that as
uranium was scarce, LWRs would be a transitional generation that produced
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cent claims stand up that reprocessing and recycling facilitate waste
disposal. That has not, however, put off the national laboratories and
nuclear fuel firms from clinging to plutonium technology as a link to
the original dream of an all-nuclear future, regardless of its current
impracticality. To make it pay, the industrial supporters are counting
on heavy subsidies — following the principle that to make money
you don’t need an economic product, you just need someone to pay
for it.
The last refuge for plutonium recycling supporters is the claim that it
serves arms control purposes by consuming plutonium, thus reducing long term risks.350 It does so, however, by separating plutonium
enough plutonium to fuel the ultimate in nuclear power plants, the fast breeders (so-called because they used fast neutrons and produced more plutonium in
a surrounding uranium "blanket" than they consumed in the core). In practice,
prototype fast breeders turned out to have problems and too expensive to pursue.
The Bush administration tried to revive the concept in the form of fast "burners,"
plutonium-fueled reactors without the surrounding blanket. This didn’t make any
sense, either.
350. DOE made an agreement with Russia for each country to recycle 34 tons
of "surplus" weapons plutonium. It has become a boondoggle. DOE’s contractor Shaw Areva MOX Services is constructing a Mixed Oxide Fuel Fabrication
Facility at DOE’s Savannah River Site in South Carolina, in principle to use
weapons plutonium to produce power reactor fuel that once heavily irradiated in
a commercial power reactor, would contain plutonium that was less useful for
weapons. It looks as if DOE’s real purpose is to use the rubric of arms control
to get plutonium recycle underway. The plant is one of the largest construction
projects in the Southeastern United States. The out-of-control costs are said to
have multiplied to $7 billion. The plant has no customers lined up for the MOX
fuel it is supposed to produce, which has attracted the attention of federal budget
cutters, but doesn’t seem to have diminished the project’s appeal for DOE. http://
www.thestate.com/2013/01/27/2606562/critics-fear-7-billion-srsboondoggle.
html#.URBjPUqjdY4. See also Staff, "Budget Cutters Eye Nuclear Reprocessing
Plant" Roll Call, February 5, 2013, available at http://www.taxpayer.net/mediacenter/article/budget-cutters-eye-nuclear-reprocessingplant: "It isn‘t expected
to be completed by its 2016 target date, and the Energy Department has found
little interest from commercial power plant operators in buying the fuel, which
would require costly reactor modifications . . .[Former Rep. David L.] Hobson,
[R-Ohio] described the project as a jobs program for South Carolina. In addition
to the 2,600 employees now working on it, the completed facility will require
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and exposing it, in a number of fuel cycle stages, to considerably
increased near-term risks. In view of the dangers and lack of economic benefits of reprocessing plutonium and recycling spent fuel,
it makes sense to ban them altogether.
Such a ban would be no more than what U.S. President Gerald Ford
proposed in 1976.351 While the nuclear community never wholly accepted the view, for many years these fuel activities were restrained
by the unfavorable economics. But in 2007, the recycling adherents
convinced the Bush administration to launch the "Global Nuclear
Energy Partnership," a futuristic reprocessing and recycle crash program. The advertised purpose was to "solve" simultaneously the nuclear waste and proliferation problems by having the United States
and other major nuclear supplier countries provide a full range of
fuel services. In reality it was a poorly thought out scheme, based
on technology that didn’t exist, to rekindle the nuclear dream of a
fast reactor future.352 The Obama administration cut back the Bush
program but kept much of it going, and when the President spoke
in South Korea in 2012 he called for "an international commitment

permanent workers to operate it for up to two decades."
351. See President Gerald Ford, "Statement on Nuclear Policy," October 28,
1976, available at http://www.presidency.ucsb.edu/ws/index.php?pid=6561: "I
have concluded that the reprocessing and recycling of plutonium should not
proceed unless there is sound reason to conclude that the world community
can effectively overcome the associated risks of proliferation." There is also a
precedent for banning an entire technology in the context of the NPT—so-called
"peaceful nuclear explosives" were read out of the NPT even though there is an
entire NPT article (Article V) devoted to them. On this later point, see Robert
Zarate, "The NPT, IAEA Safeguards and Peaceful Nuclear Energy: An ‘Inalienable Right’ but Precisely to What?" in Henry Sokolski, editor, Falling Behind:
International Scrutiny of the Peaceful Atom (Carlisle, PA: Strategic Studies
Institute, 2008), pp. 252-55, available at http://www.npolicy.org/userfiles/image/
Peaceful%20Nuclear%20Energy,%20an%20Inali enable%20Right%20to%20
What_pdf.pdf.
352. For a discussion on the program’s technical flaws see the Minority Opinion
of Gilinsky and Macfarlane, Review of DOE’s Nuclear Energy Research and
Development Program (Washington, DC: National Academy Press, 2008), available at www.nap.edu/openbook.php?record_id=11998&page=73.
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to unlocking the fuel cycle of the future."353 It is not surprising that
nuclear bureaucracies in other countries, and especially South Korea, have been emboldened in expressing their interest in plutonium
technology.
A key pending policy issue concerns the so-called "Gold Standard"
for civilian nuclear cooperation between the United States and other
countries. This is the standard established in the 2009 agreement
with the United Arab Emirates that permits reactor sales but rules
out nuclear fuel activities. Unfortunately, the Obama administration
has been ambiguous about whether it will apply this standard to all
such agreements.354 Without an American commitment to it there is
no chance for the standard to gain international acceptance.
We should be clear that to restrict fuel cycle activities to a small
number of countries would mean not only that states that have not
yet gotten into these activities would forego doing so, but also that
some states already involved in such activities would have to give
them up. While giving up reprocessing facilities would not involve
economic penalties, as reprocessing is uneconomic, and broadly understood to be so, that does not mean that it would be an easy thing.
Uranium Enrichment
Gaining agreement for restricting enrichment is an even more diffi353. See President Obama’s remarks at Hankuk University, March 26, 2012.
DOE undoubtedly inserted the seemingly innocuous words into the speech. To
the nuclear bureaucracies around the world, they spell plutonium recycle.
354. See, e.g., Elaine Grossman, "U.S. May Land Key Asian Nuclear Trade
Deals in 2013," Global Security Newswire, January 11, 2013, available at http://
www.nti.org/gsn/article/us-could-secure-key-asian-nuclear-trade-deals-2013/
; "Obama Team Reveals Nuclear Trade, Nonproliferation Decision on Capitol
Hill," January 11, 2012, available at http://www.nti.org/gsn/article/obama-teamrevealsnuclear-trade-nonproliferation-decision-capitol-hill/ and "U.S. Envoy
takes Issue with Nonproliferation Lingo for Nuclear Trade Pacts," Global
Security Newswire, August 10, 2012, available at http://www.nti.org/gsn/article/
us-envoy-takes-issue-nonproliferationlingo-nuclear-trade-pacts/.
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cult proposition, as enrichment is a necessary part of the nuclear fuel
cycle. It is really centrifuge enrichment that is the main concern,
rather than enrichment per se, because it lends itself to small-scale
operation and so is relatively accessible for many countries.
A number of countries already have enrichment facilities or development programs.355 An aura has developed around enrichment that
goes beyond any economic rationale, one that ultimately relates to
the connection with nuclear weapons. That is not necessarily what
the operators have in mind, but we can be sure they are aware of
the weapons potential, and at minimum of the political leverage this
provides.
One way or another, to gain broad agreement on limiting access to
this technology, there would have to be a reasonably common rule
for all (the "inalienable right" phrase in Article IV of the NPT is
immediately followed by the words "without discrimination"). To
grasp the magnitude of the change that would be required from the
current ad hoc approach, consider that to be consistent, the effort to
restrict Iran’s enrichment program would have to be matched by an
effort to restrict Brazil’s roughly comparable program. But that is
part of what it would take to restrict enrichment activities to a small
number of countries in order for nuclear power to operate with a reasonable safety margin from the point of view of proliferation. The
technology has spread beyond the point where grandfathering the
existing enrichment programs is a workable solution. That would
be a recipe for a creeping retreat to an increasingly unstable state of
affairs—a "Perils of Pauline" world in which many countries are a
short step from nuclear weapons, one they could likely take before
their neighbors or the international community could react.
Coming up with a satisfactory answer on how to limit access to this

355. Wikipedia lists Argentina, Brazil, China, France, Germany, India, Iran,
Japan, the Netherlands, North Korea, Pakistan, UK, US, in the first category and
South Africa and Australia (and probably Israel) in the second.
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technology is a vexing problem. One possible approach would be
to assess a safeguards fee to compensate for the very considerable
IAEA effort involved in monitoring centrifuge facilities. If, as seems
likely, the monitoring effort involved would not be much less for
smaller plants, a large fee would discourage small operations and
thus restrict the number.
3. Expand Inspections.
The IAEA’s inspections, when first instituted, were infrequent and
specifically limited to listed facilities, and the inspectors approached
their tasks with blinders on. The 26 IAEA inspection system is a
very different one today, especially after the upgrades that followed
the first Gulf War, which revealed the ineffectiveness of the original
system. Nevertheless, there are intrinsic limitations on what can be
achieved through inspections alone.356 The most recent addition, the
so-called Additional Protocol (AP), further expands the agency’s inspection rights.357 It marks an important advance. But the AP remains
voluntary and a number of countries have yet to accept it. Also, to
encourage acceptance of this protocol, the IAEA agreed to reduce
the frequency of routine inspections for countries that accepted the
AP, so that, for example, the inspection goal for reactor spent fuel
inspections would be once a year instead of once a quarter.

356. It is useful to keep in mind the verdict of the 1946 Acheson-Lilienthal
Report: "A system of inspection superimposed on an otherwise uncontrolled
exploitation of atomic energy by national governments will not be an adequate safeguard. . . If nations or their citizens carry on intrinsically dangerous
[nuclear] activities it seems to us that the chances for safeguarding the future
are hopeless." In other words, the allowed activities have got to be restricted to
those that can be safeguarded, in the dictionary sense, by inspection. See Report
on International Control of Atomic Energy (Washington DC: USGPO, March
16, 1946), pp. 21-22 available at http://www.learnworld.com/ZNW/LWText.
Acheson-Lilienthal.html.
357. See, INFCIRC/540, Model Protocol Additional to The Agreement(s)
Between State(s) And The International Atomic Energy Agency For The Application Of Safeguards (Vienna, Austria: IAEA 1997), available at http://www.iaea.
org/Publications/Documents/Infcircs/1997/infcirc540c.pdf.
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To be effective, the IAEA’s inspection system has not only to provide timely assessments at known facilities within a country, but
also to be able to rule out the existence of clandestine facilities.358
The reason for concern about clandestine facilities is that reprocessing and centrifuge enrichment lend themselves to small-scale operation. And whereas such facilities may be insignificant in commercial
terms, they can be very significant in military terms. This means, for
example, that the commonly held view that LWRs by themselves
are a safe proposition (in terms of proliferation) is correct only if we
can rule out clandestine reprocessing, not only contemporaneously,
but in the future.359
Ironically, this was pointed out in 1977 by an Oak Ridge National
Laboratory group that opposed anti-proliferation restrictions. In
specific, they wanted to show that a country that wanted to produce
plutonium for bombs could easily get around a ban on commercial
reprocessing. To drive the point home, the Oak Ridge team made

358. Clandestine facilities are an obvious concern in North Korea and Iran. Iran
failed to notify the IAEA of a planned enrichment facility, as it had promised to
do in 2003. It later retreated from this promise. Whether this amounts to a violation of Iran’s obligations or a deficiency in the IAEA system depends on legal
issues that remain unclear. The IAEA has not released relevant documents and
correspondence. See Implementation of the NPT Safeguards Agreement and Relevant Provisions of United Nations Security Council Resolutions in the Islamic
Republic of Iran, Resolution adopted by the Board of Governors on 13 September 2012, available at http://www.iaea.org/Publications/Documents/Board/2012/
gov2012-50.pdf.
359. For a detailed analysis of this proposition, see Victor Gilinsky, Harmond Hubbard, and Marvin Miller, A Fresh Examination of the Proliferation
Dangers of Light Water Reactors (Washington, DC: The Nonproliferation
Policy Education Center, 2008), available at http://www.npolicy.org/article.
php?aid=172&rt=&key= fresh examination of the proliferation dangers
&sec=article&author=. It’s worth keeping in mind that many states’ view of the
fuel cycle is still tied to the use of LWRs with oxide fuel. It isn’t at all clear —
for both safety and proliferation reasons and perhaps economic reasons, as well
— that this is best way to extract nuclear energy. Other new types of reactors
with different fuels, especially fuels that don’t melt as easily, may moot many of
the issues that concern us today, possibly including reprocessing.
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public a design for a small reprocessing plant that a country with
a minimal industrial base could build quickly and secretly to obtain enough plutonium for dozens of bombs.360 The memorandum
describing the design included equipment lists, process sheets, and
drawings.
The Oak Ridge experts said that most equipment would be available
from local industries such as wineries or dairies or could be fabricated in a small shop. The described "quick and dirty" plant isn’t
something anyone can put together in a garage. But it is entirely
credible that experienced reprocessing experts could do it.
Although this wasn’t the objective of the Oak Ridge exercise, it also
put in doubt the assumed benign character of nuclear power plants
in the absence of commercial reprocessing. If a country with LWRs
but no commercial reprocessing could quickly build a small "quick
and dirty" plant to obtain enough plutonium for bombs, then power
reactors in the wrong places could be much more dangerous propositions than they were previously thought to be.
Especially to deal with the problem of clandestine plants, two former IAEA Deputy Directors General have urged that the IAEA
make greater use of "special inspection" rights it already has under
the comprehensive NPT safeguards agreements. For historical and
bureaucratic reasons, the threshold within the Agency for invoking
such inspections rights is exceedingly high. The Agency’s right to
conduct a special inspection has only been invoked once in adversarial circumstances (North Korea in 1993).361

360. See D.L. Ferguson to F.L Culler, "Simple Quick Reprocessing Plant,"
Inter-Laboratory correspondence, Oak Ridge National Laboratory, August 30,
1977, available at http://www.npolicy.org/article_file/Simple_Quick_Processing_Plant_Culler.pdf.
361. North Korea refused to allow it. In 1992 Romania invited a special inspection. See John Carlson and Russell Leslie, "Special Inspections Revisited," paper
at INMM 2005 symposium, Phoenix, July 2005, available at http://www.dfat.
gov.au/asno/publications/inmm2005_special_inspections.pdf: "it is obvious that
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Finally, a problem that is not immediate but is bound to arise in the
future concerns the NPT safeguards exclusion for materials used
in "non-prohibited military applications," which principally means
naval reactor fuel. This is a potential gaping loophole that, at a minimum, needs to be narrowed, and perhaps eliminated altogether; just
as "peaceful nuclear explosives" were in effect read out of the NPT.
4. Ensure Enforcement.
In the initial years of the NPT, there was an implicit assumption that
each of the two Cold War blocs would police its sphere. The United
States did that, for example, when in the mid-1970s it forced Taiwan
and South Korea to dismantle their clandestine nuclear weapons efforts. But now the NPT needs an established enforcement mechanism to deal with treaty violation in a predictable way. At present,
each violation calls for improvisation by the powerful states. And
while the logic of "safeguards" over plutonium and highly enriched
uranium is that the international system will react to evidence of
violations rapidly, the natural response time of the international system is more often measured in years.
It is vital that future would-be bomb makers be disabused of any
notion that they could evade tough international sanctions. What is
needed — as Pierre Goldschmidt, a former IAEA Deputy Director General for Safeguards, recommended — is a country-neutral,
reasonably predictable, more-or-less automatic sanction regime that
puts all countries on notice in advance of NPT violation, including violations of any IAEA safeguards agreements.362 Improving the

special inspections cannot become regular occurrences, and cannot substitute for
complementary access, it can be questioned whether the very high threshold assumed in the 1992 board deliberations is consistent with contemporary expectations for the safeguards system and for the level of cooperation that states extend
to the agency."
362. See Pierre Goldschmidt, "Looking beyond Iran and North Korea for Safeguarding the Foundations of Nuclear Nonproliferation," Carnegie Endowment,
Other Publications, November 3, 2011, available at http://carnegieendowment.
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ability to detect possible violations will not deter violators if they
know that little will be done quickly enough to stop their bomb making. A permanent secretariat attached to the treaty would help to
make such a process work.
The record of U.S.-led ad hoc enforcement is decidedly mixed. The
trouble is that political considerations inevitably intrude: sometimes
to deflect U.S. interest from pursuing enforcement of nuclear agreements, sometimes even to look the other way.
President Obama had this to say about enforcement in his 2009
Prague speech: "We need real and immediate consequences for
countries caught breaking the rules or trying to leave the treaty without cause…We must go forward with no illusions. Some countries
will break the rules. That’s why we need a structure in place that
ensures when any nation does, they will face consequences."
More recently, the president’s NPT ambassador stated: "There is
no greater threat to the integrity and vitality of the treaty than the
unresolved cases of noncompliance. Because of the corrosive effect of noncompliance on international confidence in the NPT, we
must redouble our efforts to encourage full compliance with treaty
obligations."363
The present situation in which a violator does not by any means
face immediate sanction significantly undercuts the disincentives to
violations. What would actually happen in any particular instance
would depend on who the violator’s friends and enemies were, and
on what else is going on to distract the world from the violation.

org/2011/11/03/lookingbeyond-iran-and-north-korea-for-safeguarding-foundations-of-nuclearnonproliferation/8ktn.
363. See Statement by Ambassador Susan F. Burk - Special Representative of
the President for Nuclear Nonproliferation, Department of State, United States
of America, General Debate, First Session of the Preparatory Committee, As
Prepared, April 30, 2012, available at http://vienna.usmission.gov/43014.html.
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Iran has been sanctioned (in a long drawn out process) not because
it has been charged with specific NPT treaty violations but rather
because it is seen as a potential violator of IAEA safeguards requirements that threatens the interests of other powerful states, mainly
Israel and the United States.
By contrast, North Korea’s flagrant 1992 violation in refusing required IAEA inspections evoked an entirely different response,
mainly because the United States feared a North Korean withdrawal
from the NPT would undermine the then-upcoming 1995 NPT review conference. Investigation of its violation was postponed, and
in return for not operating its small indigenous plutonium production reactors, North Korea was offered two large LWRs worth about
$5 billion. The deal eventually broke down but the precedent remains that in the right circumstances blackmail can work.
It also undermines worldwide respect for the NPT when enforcement is farmed out to a non-member, as was the case when the United States acquiesced in Israel’s 2007 bombing of Syria’s clandestine
reactor, instead of bringing Syria’s violation before the IAEA.364
The point applies as well to cooperation with Israel in sabotaging
Iran’s nuclear program.
One cannot talk about NPT enforcement today without addressing
the U.S. reaction to the February 12 North Korean nuclear test. As
observed earlier, President Obama’s statement, calling for "swift
and credible" action in response to violation of Security Council
resolutions, did not mention the NPT.365 It leaves the impression the
government regards the NPT as of marginal significance.

364. See Elliott Abrams, "Bombing the Syrian Reactor: the Untold Story," Commentary February 2013. http://www.commentarymagazine.com/article/bombingthe-syrianreactor-the-untold-story/. In Abrams’s account, President Bush was
initially inclined to bring the case before the IAEA but was persuaded to let the
Israelis bomb the reactor.
365. See President Obama’s statement on the North Korean nuclear test, February 12, 2013.
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5. Bring Non-Members into the NPT Process.
The most difficult NPT-related issue concerns what to do about the
three NPT holdouts—India, Israel, and Pakistan — and the memberin-violation, North Korea. Under the NPT there are only two classes
of countries: The five nuclear weapon states and nonweapons states,
which includes the three holdouts.366 Although discriminatory the
original intent of only recognizing five nuclear states was to make
sure that number did not grow larger. To now create a new class of
members in addition to these five that would have nuclear weapons
would therefore undermine the treaty’s original intent.
However implausible or even impossible it may now seem, it is
probable that the only way that all states can be brought under the
NPT system is if all reduce their nuclear weapons to zero. All nuclear weapons states have to participate in weapons reductions. The
United States and Russia have made substantial reductions but the
continuation of that process is predicated on all nuclear states participating in further weapons reductions. Without such reductions it
doesn’t seem likely that the nonnuclear NPT members would agree
to necessary restrictive measures on the use of nuclear energy. Ultimately the 33 weapons reduction will have to include India, Israel,
and Pakistan, and of course North Korea.
We would universalize the treaty — that is, regard it as applicable to
all states, including the three holdouts, which would then be in noncompliance.367 Of course, as a legal matter, you cannot force a coun366. There is no possibility under the NPT to expand the number of weapons
states "For the purposes of this Treaty, a nuclear weapon State is one which has
manufactured and exploded a nuclear weapon or other nuclear explosive device
prior to 1 January, 1967." NPT, Article X.
367. The Egyptian Foreign Ministry, in reaction to the February 12 North
Korean explosion emphasized the necessity of the "internationalization" of
the NPT. See "Egypt Stresses Necessity of NPT Internationalization," Egypt
State Information Service, February 15, 2013, available at http://allafrica.com/
stories/201302170072.html. Egypt obviously has Israel in mind here, but that
doesn’t detract from the idea.
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try to join a treaty. But as a practical matter, if the 190 NPT members
so decided, they could treat the three holdouts, and of course North
Korea, as countries in non-compliance, with the appropriate disadvantages that would follow from that.
To take a positive view, if these countries agreed to join in the weapons reductions process under adequate monitoring, and so could be
considered on their way toward compliance, any adverse treatment
as a consequence of their noncompliance could be moderated.
We are under no illusions about the current practicability of this
proposal. But we are also convinced that it is an essential element
of an effective system to bar proliferation. It simply makes no sense
to accept President Obama’s goal of zero nuclear weapons but at the
same time dismiss any notion of applying that goal to India, Israel,
and Pakistan. As President Obama said in Prague: "This goal will
not be reached quickly — perhaps not in my lifetime. It will take
patience and persistence." Yet he set a goal. In the same way, we are
trying to set a goal for nonproliferation.
What Now?
To sum up, it is our view that for a nonproliferation system that is
reasonably able to cope with the kind of nuclear expansion implicit
in U.S. nuclear energy policy there need to be firm measures: (1) to
prevent NPT withdrawals, (2) to restrict access to nuclear explosive
materials, (3) to ensure adequate IAEA inspections, (4) to guarantee
enforcement, and (5) to deal with NPT holdouts. We obviously are
nowhere close to this standard, and in fact NPT members presently
resist change in the direction of meeting it.
The official U.S. response to this unsatisfactory state-of-affairs has
been to focus on incremental measures, ones on which some prog-
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ress could be made through relatively low-level negotiations.368
Even the nonproliferation academics and NGO analysts reach no
further, and in fact dismiss anything beyond this incremental approach as unrealistic or positively harmful. Not surprisingly, the
nuclear power community regards any suggestion to go beyond the
working-at-the-margins approach as dangerous, if not tantamount
to "anti-nuclear," even when it comes to reining in enrichment and
reprocessing.369

368. This outlook is captured in 2008 report of the State Department’s International Security Advisory Board: "We concluded that the current international
climate is quite unpropitious for gaining support from non-nuclear weapon states
to accept stricter measures against proliferation . . . we believe that incremental
measures, rather than revolutionary or comprehensive changes, will be far more
likely to succeed in the near term." The report is from an earlier administration
but it captures the sense of current approaches, as well. See U.S. State Department International Security Advisory Board, Report on Proliferation Implications of the Global Expansion of Civil Nuclear Power, April 7, 2008, available at
http://2001-2009.state.gov/documents/organization/105587.pdf.
369. See, for example, the recent CSIS report by Fred McGoldrick, Nuclear
Trade Controls: Minding the Gaps (Washington, DC: Center for Strategic and
International Studies, January 22, 2013) available at http://csis.org/publication/
nuclear-trade-controls: "Finally, the U.S. has to avoid overreach in instituting
new nuclear export controls. Recent well-intentioned efforts by some in Congress and the Executive Branch to pressure other states to forswear enrichment
and reprocessing capabilities could seriously damage the prospects for U.S.
nuclear exports and deprive the United States of the nonproliferation influence
that comes with nuclear cooperation. Some have suggested other steps that
would cause similar, if not more severe, damage to U.S. influence in international nuclear affairs. Suppliers are not going to require such extreme export
conditions, and most consumer states are likely to reject U.S. demands they
believe deny them their rights or legitimate peaceful commercial opportunities."
McGoldrick refers the reader to an earlier version of this paper for examples
of "overreach" that would cause severe damage to US influence (a former Los
Alamos director went further to heatedly label that paper as deliberately anti-nuclear). McGoldrick basically proposes tidying up the nonproliferation controls,
but doing nothing to upset any other countries, especially developing countries.
He accepts that we have to offer positive incentives if we ask them to forego
"sensitive" technologies. There is no larger sense here, or in the many similar
reports, that the United States could, or should try to, persuade other countries
of the common security advantage in agreeing to a higher level of protection
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Along this line of thinking, to gain the necessary bona fides for
tightening antiproliferation protection the United States needs to encourage worldwide nuclear expansion and to involve itself heavily
in selling nuclear technology. There is in this, of course, more than a
touch of self-interest, as there has always been in such advice, going
back to Atoms for Peace. Historically, nuclear sales have invariably
come before protection against their misuse.
To keep active on nonproliferation and yet avoid roiling the diplomatic waters, diplomats and academics spend a great deal of time
discussing inoffensive—and ineffectual—schemes, such as fuel
banks and multinational fuel centers.370 Fuel banks, seemingly simple and catchy, so beloved by diplomats, are a non-solution to a
nonproblem.
There is a competitive international fuel market, and no country,
other than one obviously bent on weapons, has to worry about getting fuel. In fact, no country, including one obviously seeking weapons, has had to shut reactors because it was denied nuclear fuel.
As to banking fuel, it is utterly impractical to store fuel assemblies
for individual reactors as these vary significantly in their technical
specifications. One could bank low-enriched uranium, but even that
poses problems as the reactors’ fuel enrichment levels vary. In any
case, a country could much more easily bank its own low-enriched
uranium.
Multinational facilities would make some sense if they were coupled with a requirement for participants to forego indigenous fuel
cycle facilities. But the usual arguments for the multinational projects have been that they would reduce the participants’ incentives to

against bomb making.
370. In this 2012 South Korea speech the President said, ". . . we’re creating new
fuel banks, to help countries realize the energy they seek without increasing the
nuclear dangers that we fear."
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pursue their own, which isn’t the same thing.371
Another escape from dealing with proliferation is to embrace nuclear terrorism (as opposed to weapons acquisition by states) as the immediate, primary problem, which is convenient because there is not
a lot of push back when it comes to opposing nuclear terrorism.372
The truth is that the incremental, least-common-denominator approach is never going to get us to where we need to be, and serious
people responsible for security know it. To cope with proliferation
hazards in the face of weak international controls over nuclear programs, the world seems to be slipping—witness the case of Iran—
into relying on greatly increased national intelligence operations
backed up in the last instance by bombing and even assassinations.
It is difficult to imagine that this is a workable solution for the long
term.
Nor is it workable to continue in the mode where nonproliferation
is seen as an American obsession and the role of the diplomats in
the great majority of countries is to extract what they can from the
United States for each incremental concession. They have to see it
as their problem, too. To begin the process of change to a sounder
long-term approach, the United States, the major nuclear countries,
and the IAEA need to begin by speaking clearly about the risks of
proliferation that attach to a major expansion of nuclear power use
and what it takes to check them. George Orwell taught us that euphemisms and bureaucratic boilerplate can corrupt thought and that
371. See Alan Hanson, "Nuclear Fuel Banks: Are They a Reality," a presentation
made at the Monterey Institute’s Center for Nonproliferation Studies, December
12, 2011, available at http://www.youtube.com/watch?v=EYmT6ftCPhg.
372. This includes a strained effort to include "dirty bombs" in the category of
serious threats. Consider Director General Amano’s October 17, 2012 speech at
Chatham House in which he said: "One of the key risks we face is that terrorists could detonate a so-called dirty bomb, using conventional explosives and a
quantity of nuclear or other radioactive material, to contaminate a major city."
On proliferation DG Amano dealt with Iran and North Korea, but said nothing
about tightening anti-proliferation protections overall.
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they are used to make it easier to defend what otherwise cannot be
defended in public.
We have to stop pretending that reprocessing and enrichment facilities can be "safeguarded" by international inspections and that they
are only a problem if they are located in countries currently on the
"rogue" list. We also have to end the charade that protection will
come from multinational facilities, or fuel banks, or futuristic reprocessing schemes. We have to agree to abide by common standards.
Finally, we have to stop downplaying the NPT by describing it as
standing on "three pillars," of which nonproliferation is only one.
The results might surprise us. There is a lot of persuasive power in
sensible thought expressed clearly.
We conclude on this optimistic note even while recognizing that
countries are increasingly finding pretexts for narrowing the antiproliferation safety margins, and major states, like the United States,
are finding rationalizations for yielding to friendly states. For this
paper, our working assumption is that this process has not gone so
far that it cannot be reversed. To be sure, it would require the president to make doing so and engaging other leaders a top priority, as
then-president Eisenhower did in launching Atoms for Peace.
We do not, however, discount the possibility that our critics are right
that there no longer is any prospect for gaining the level of proliferation protection we outlined here, so there is no realistic prospect
of closing the policy gap between nuclear advocacy and anti-proliferation protection. In that case, the answer is not, as they say, to
fall in with the nuclear crowd in the hope of merely making minor
adjustments in its rules—but to think about closing the policy gap
from the other end.
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"Putting the nonproliferation
back in the NPT"
Victor Gilinsky and Henry Sokolski
Bulletin of the Atomic Scientists
April 6, 2017

O

ften criticized as full of holes and unenforceable, the nearuniversal 1968 Non-Proliferation Treaty (NPT) nevertheless
retains a degree of respect that still matters when, say, Japan
and South Korea debate whether to outfit themselves with nuclear
weapons. It needs our help to sustain its principal function—barring
the way to more nuclear weapons countries—because it has been
getting watered down. The NPT community both in and out of government has taken to describing the treaty as resting on three pillars,
only one of which is nonproliferation. In recent years, nonproliferation has even dropped to second spot. The Trump administration is
reported to be reviewing the government’s nonproliferation policy.
The unhelpful aspects of the three-pillar formulations should be part
of that review.
The treaty started out in the early 1960s as an idea of countries
without nuclear weapons that hoped to increase their security by
all agreeing not to get them. But the effort turned into one in which
the United States, the Soviet Union, and Britain (China and France
joined later) hoped to keep other states from obtaining nuclear
weapons with which they could challenge the nuclear nations. This
shifted the negotiating dynamics. Nonproliferation became a concern of the countries with bombs, and mainly the United States. In
view of the evident eagerness of the nuclear states to gain treaty adherents, the non-nuclear states put a heavy price on their signatures.
One condition was a declaration that it was the "inalienable right" of
all states to access "peaceful" nuclear technology. The treaty didn’t
say how close a country could get to nuclear weapons under the
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cover of peaceful uses, which led nuclear bureaucracies all over the
world to push the envelope to the extreme. That legitimized access
for all to reprocessing technology to extract plutonium—a fuel, but
also a nuclear explosive. And it legitimized access to uranium enrichment technology, which opens the door to highly enriched uranium, the other key nuclear explosive.
The NPT came to be described as a bargain between nuclear havenots and haves: Countries without the bomb would promise not to
get it (a promise weakened by the treaty’s 90-day withdrawal clause),
and countries with the bomb would share all nuclear technology
short of the bomb (which meant almost all technology needed to
make a bomb). The nuclear bureaucracy in our Energy Department
and the nuclear industry, which wanted nothing so much as to spread
nuclear technology everywhere, liked the bargain’s implied obligation for us to do so and stood in the way of efforts to emphasize
nonproliferation by restricting technologies close to bomb-making.
One of the deleterious features of the treaty is that it singles out nuclear power as, in effect, the preferred energy source for generating
electricity, and it does so not for economic reasons but for political
reasons. The fundamental goal of the International Atomic Energy
Agency, an adjunct to the treaty, is to further the worldwide commitment to nuclear energy. It would be helpful to direct the agency’s
efforts more clearly to its security function.
The world needs to bring the treaty up to date to reflect what we
have learned about nuclear proliferation. When there is a suggestion
to restrict certain aspects of nuclear energy technology most closely
related to bomb-making, a frequent response from the treaty’s selfappointed defenders is that it is impossible to amend the treaty. In
fact, the members did exactly that, reading out of the treaty Article
V, the provision that requires the nuclear weapon states to provide
nuclear explosive services to non-weapon states. It is necessary to
make clear that some nuclear technologies—like reprocessing and
enrichment—are simply too dangerous for widespread national
ownership.
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A second condition imposed at the outset was a vague promise by
the authorized nuclear states, in effect, to eventually give up their
nuclear weapons. As this also required total disarmament, it was not
at first taken seriously, but it is becoming increasingly important.
The treaty came to be talked about as being based on "three mutually reinforcing pillars": nonproliferation, disarmament, and access to
nuclear energy. This downplaying of the treaty’s main goal provides
diplomats with excuses for failing to make progress on nonproliferation—their easy answer is that we haven’t done enough on disarmament and sharing of technology. The State Department seems to
have adopted the three-pillar formulation in the run-up to the 2010
NPT Review Conference: "The NPT consists of three equally important pillars: nuclear nonproliferation; peaceful nuclear cooperation; and nuclear disarmament, and the premise that progress in any
one pillar strengthens the integrity of the whole." By the next NPT
Review Conference in 2015, nonproliferation had fallen to second
place. Will it fall to third place by 2020? It is a worrisome trend.
We need to get the treaty focus more squarely back on nonproliferation. Nuclear disarmament and nuclear technology sharing (so long
as it is consistent with nonproliferation) are important elements of
the treaty. But as Christopher Ford, then a US delegate speaking
to the 2007 NPT Preparatory Committee, cautioned: "One should
not infer from such [three pillar] phrasing, however, that these three
elements are of equivalent importance to the regime. In fact, the
NPT, as its title suggests, is a nonproliferation treaty … [T]he NPT
is about preventing the spread of nuclear weaponry, and everything
about the treaty needs to be seen through this prism." A good start on
such a sensible approach would be if the State Department dropped
the three-pillar description of the treaty altogether.
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"Exporting power reactors: No
way to fight proliferation"
Victor Gilinsky and Henry Sokolski
Bulletin of the Atomic Scientists
November 16, 2017

I

n an August 2017 report,373 former Energy Secretary Ernest
Moniz argues for federal subsidies to prop up the US nuclear
power industry on the novel grounds that the industry is vital
to our national security. One of his principal conclusions is that to
have an effective nonproliferation policy we need to be selling lots
of reactors internationally. The conclusion is dead wrong but, unfortunately, it’s also influential.
The current energy secretary, Rick Perry, picked up the argument.
In October 12 testimony,374 he told Congress that "we have to support this industry," because, among other things, it is important to
the success of our nonproliferation policy.
What kind of reactor exports might this entail? The Energy Department’s acting assistant secretary for nuclear energy, Edward McGinnis, told375 an International Atomic Energy Agency (IAEA) conference in Abu Dhabi on November 1 that the United States wants "to
spur exports of nuclear energy plants and equipment, including to
the conference’s host nation UAE and Saudi Arabia." That, after all,
is where the export opportunities are—in the Middle East, Asia, and
373. See https://static1.squarespace.com/static/58ec123cb3db2bd94e057628/t/59
947949f43b55af66b0684b/1502902604749/EFI+nuclear+paper+17+Aug+2017.
pdf.
374. See https://www.c-span.org/video/?435397-1/energy-secretary-perry-testifies-oversight-hearing.
375. See https://www.platts.com/latest-news/electric-power/abudhabi/iaea-saysgrowth-of-nuclear-power-too-low-to-26831634.
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Africa, among countries taking their first steps into nuclear energy.
Most don’t have the required financial resources and would need
massive loans. Some, like Saudi Arabia, or perhaps Turkey, appear
to have more on their mind than electricity generation.
The trouble is that power programs based on the most common
type of nuclear power plant, the light water reactor, give a country a
large leg up on creating a nuclear weapons option376 if that is what it
wants. As a result, more nuclear reactors in more countries increase
proliferation risks. Whatever the advantages of this technology,
nonproliferation is not one of them.
Unfortunately, the IAEA, the putative nonproliferation watchdog
at whose conference McGinnis announced the intent to ramp up
US nuclear exports, is eager to see an expanding commitment to
nuclear energy. The IAEA performs a vital service by conducting
international inspections, but judging from the director general’s
speeches,377 its heart is in promoting nuclear power, especially in
developing countries. From a nonproliferation point of view, that is
unhelpful.
The IAEA has for years presented overblown nuclear power growth
estimates.378 These, in turn, have been used by US nuclear export
promoters in and outside the Energy and State departments to paint
a picture of vast nuclear export opportunities for US industry. Rather than producing tighter export controls, as Moniz suggests, they
became arguments for loosening the export rules, so US vendors can
compete more easily with foreign ones.
Exaggerated estimates of future nuclear capacity also feed the notion that worldwide growth of nuclear power is inevitable, and that,

376. See http://npolicy.org/article_file/1701_Fresh_Examination_of_LWR_Proliferation_Dangers.pdf.
377. See https://www.iaea.org/newscenter/statements/speech-at-conference-onnational-strategy-for-the-peaceful-uses-of-nuclear-energy-in-tunisia.
378. See https://www.iaea.org/newscenter/news/iaea-releases-projections-onglobal-nuclear-power-capacity-through-2050.
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realistically, nonproliferation policy can only moderate the further
spread of nuclear weapons at the margin. But if this was ever true,
it is no longer so. There is nothing inevitable379 about the pace of
nuclear expansion. World energy economics is in flux. A number of
advanced European countries have rejected nuclear power. Japan’s
program has been sharply curtailed in the wake of the Fukushima
accident. Both Taiwan and South Korea have pledged to phase out
their nuclear programs. And, after the cost of new US construction
has soared out of sight, there are not going to be any large nuclear
plants ordered in the United States. It looks as if nuclear power’s
best days have come and gone.
Regrettably, almost all academics and nongovernmental organizations in the field still buy into the "inevitable" thesis, and accept
the Atoms-for-Peace mantra that has guided US policy on nuclear
power expansion for decades. But nonproliferation policy does not
have to be limited to fighting a rear-guard action to slow down the
spread of nuclear weapons. Instead of relying on tenuous arguments
to spread problematic nuclear plants, say in the Middle East, we
should be guiding these countries to modern, non-nuclear energy
solutions. The notion of nuclear energy as the preferred form and the
gateway to national development, as enshrined in the Nonproliferation Treaty and supported by the IAEA, is an archaism.
As for the seriousness of the current national security arguments to
prop up nuclear industry, it is telling that the proponents don’t suggest that the subsidies to protect national security should come from
the defense sector.
Not much in the way of American manufacture can come of the arguments on increasing our exports of nuclear power plants as there
are effectively no longer any American nuclear reactor exporters.
Westinghouse, now bankrupt, is owned by Toshiba. GE’s nuclear
export business is in partnership with Hitachi, which has the controlling share. But our government’s, and specifically our Energy
379. See https://thebulletin.org/dozen-reasons-economic-failure-nuclear-power11196.
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Department’s, continued proselytizing in favor of a worldwide commitment to nuclear power not only does not contribute to the success
our nonproliferation policy, it undermines it.
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"The Nonproliferation Gold
Standard: The New Normal?"380
Victor Gilinsky and Henry Sokolski
Arms Control Association
October 2019

N

egotiations on an agreement between the United States and
Saudi Arabia for cooperation on "peaceful" nuclear technology have moved slowly for years, in large part because
Saudi officials have insisted the nation retain an option to enrich
uranium. They say this material will be used as fuel for the nuclear
reactors Saudi Arabia plans to build, but uranium enrichment is one
of two key technologies that open the door to manufacturing nuclear
weapons, the other being reprocessing spent nuclear fuel to extract
plutonium.
Saudi Arabia insists it will not accept the so-called gold standard, a
promise to refrain from enriching or reprocessing, to which neighboring United Arab Emirates (UAE) agreed in its bilateral agreement for civil nuclear cooperation with the United States.
Saudi Arabia and its Washington supporters have cast the gold
standard as an extreme, impractical, and unnecessary proposal. So
strong was Saudi opposition that many in the nonproliferation community came to view the gold standard as an overly ambitious goal.
In the last two years, however, crass Saudi behavior has begun to
change minds. An official Saudi expression of interest in acquiring
nuclear weapons if Iran follows that path; the brazen killing of Ja-

380. "The Nonproliferation Gold Standard: The New Normal?" by Victor Gilinsky and Henry Sokolski was first published by the Arms Control Association on
October 2019, https://www.armscontrol.org/act/2019-10/features/nonproliferation-gold-standard-new-normal.
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mal Khashoggi, a commentator for The Washington Post; and the
humanitarian costs of indiscriminate Saudi bombing of Yemen have
all contributed to former gold-standard opponents believing it is appropriate not just for Riyadh but across the board.
This does not mean that the White House will strike a deal with the
gold standard or that Congress will have the strength to insist on it,
but now, opponents will have some explaining to do.
In the most recent chapter of this saga, Saudi Arabia’s new energy
minister, Prince Abdulaziz bin Salman, the first royal family member to hold the job, explicitly told an energy conference in Dubai in
September that the kingdom plans a nuclear program that includes
uranium enrichment. Everyone knows what this means. As the subhead of a September 9 Al Jazeera story says, "It opens up [the] possibility of military use of uranium."381
Abdulaziz knows full well the concern his remarks will produce
in Congress, where everyone remembers the remark of his halfbrother, Crown Prince Mohammed bin Salman, that Saudi Arabia
intends to match Iran in nuclear technology and if it comes to that,
to match it bomb for bomb, and the crown prince’s involvement in
Khashoggi’s ghastly murder. None of this seems to have inhibited
Saudi officials in their belief that all that matters is their connection
with the Trump White House.
U.S. Secretary of Energy Rick Perry announced his desire to meet
the prince to discuss Saudi nuclear plans and a U.S.-Saudi nuclear
cooperation agreement, also known as a 123 agreement, for the section of the U.S. Atomic Energy Act that requires such agreements before the United States can provide civilian nuclear support to foreign
nations. A September 4 letter to Saudi Arabia set out the baseline for
any U.S.-Saudi agreement as requiring an additional protocol to the
safeguards agreement Saudi Arabia has with the International Atomic Energy Agency (IAEA). Such a protocol empowers the agency to
381. "Saudi Arabia Wants to Enrich Uranium but the U.S. May Not Like That,"
Reuters, September 9, 2019.
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conduct more intrusive oversight of a nation’s nuclear activities and
is something Saudi Arabia should have signed long ago, as most
countries have. The letter also demanded that "the terms of the 123
Agreement must contain a commitment by the kingdom to forgo any
enrichment and reprocessing for the term of the agreement."382 This
stipulation may cover U.S.-origin nuclear materials and technology
only, but the language sounds like a demand that the kingdom forgo
enrichment and reprocessing of any material for the duration of any
nuclear cooperation agreement with the United States.
Past Avoidance of the Gold Standard
If so, this is real news. Historically, the United States has found the
desire to increase nuclear sales to be more important than pursuing
strict nonproliferation measures. The U.S. nuclear industry has argued that imposing the gold standard would make it impossible for
it to compete with its nuclear supplier bugaboos, Russia and China.
One collection after another of "geostrategic" thinkers has asserted
that increasing U.S. nuclear exports was vital for national security,
including for spreading the nonproliferation gospel, and that U.S.
nuclear salesmen could not succeed if hobbled by unpopular nonproliferation conditions.383
The problems did not start with the Trump administration. In 2009
the Obama administration had a brief success in getting the UAE,
then planning a four-unit nuclear power project, to sign a gold standard agreement, as did Taiwan later. Other potential customers,
however, balked, and the Obama administration stopped insisting
382. Ari Natter, "U.S. Says Saudis Must Forgo Enrichment for Nuclear Sharing
Deal," Bloomberg, September 18, 2019.
383. See, e.g., Energies Futures Initiative, "The U.S. Nuclear Energy Enterprise:
A Key National Security Enabler," August 2017, https://energyfuturesinitiative.org/s/EFI-nuclear-paper-17-Aug-2017.pdf; CSIS Commission on Nuclear
Energy Policy in the United States, "Restoring U.S. Leadership in Nuclear Energy," Center for Strategic and International Studies, June 2013, http://csis-prod.
s3.amazonaws.com/s3fs-public/legacy_files/files/publication/130614_RestoringUSLeadershipNuclearEnergy_WEB.pdf.
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on the gold standard.
Rose Gottemoeller, the Obama administration’s undersecretary for
arms control and international security, said she disliked the term
"gold standard" because it implied other arrangements were less
protective. They are. In 2013 she told the Nuclear Energy Institute,
the nuclear industry’s trade association, that "nuclear exports are a
key strategic asset." She quoted wildly optimistic estimates from
international nuclear organizations of nuclear business as more than
$500 billion over the next 10 years "with the potential to generate
more than $100 billion in U.S. exports and thousands of new jobs."
She assured the industry group that the Obama administration created a "Team USA" and a new position, director of nuclear energy
policy, to help sell nuclear technology abroad. It was all music to
their ears.384
With regard to the gold standard, U.S. Department of State officials
always preferred case-by-case negotiation of nuclear agreements so
they could balance regional interests with global ones such as nonproliferation. Regional bureaus almost invariably won out. Nonproliferation conditions were often replaced by what the department
liked to call their "functional equivalents," which they hardly ever
were.
Then came the Trump administration and its exceptional chumminess with Saudi Arabia, which described plans to build 16 nuclear
power plants. Although unlikely to happen, the Saudi plan dangled
the possibility of a $100 billion sale, attracting industry moths to
flame, such as IP3 International, a firm heavy with retired generals and admirals, none of whom apparently had any nuclear background. What they did have was powerful White House connections, and IP3 is now pushing for a U.S. nuclear comeback by way
of nuclear exports to the Middle East, expanding the goal beyond
Saudi Arabia to a U.S. nuclear "Marshall Plan" for the entire region.
384. Rose Gottemoeller, "Geopolitics and Nuclear Energy: The View From the
State Department" (remarks before the Nuclear Energy Institute, Washington
DC, May 15, 2013), https://2009-2017.state.gov/t/us/209768.htm.
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With these mouthwatering prospects, the Trump White House was
ready to relax nonproliferation standards and especially ready to
give Saudi officials what they wanted in a nuclear export agreement,
specifically, no prohibition on Saudi uranium enrichment. Trump
officials repeated the old arguments that it was better to be in the
nuclear trade to have a say in the international rules and, besides,
how could you ignore the possibility of billions in sales to Saudi
Arabia and the Middle East generally. The fix appeared to be in, but
then three things happened.
Trump Administration Changes Strategy
First, during an April 2018 U.S. visit, the Saudi crown prince, the
nation’s effective ruler, told a CBS interviewer emphatically that if
rival Iran acquired a nuclear weapon, Saudi Arabia would get one
too and quickly: "Saudi Arabia does not want to acquire any nuclear
bomb, but without a doubt if Iran developed a nuclear bomb, we will
follow suit as soon as possible."385 This policy put Saudi interest in
"peaceful" uranium enrichment in a rather different light. No party
to the nuclear Nonproliferation Treaty (NPT) had ever spoken this
way, and the prince’s impetuous comments suggested the possibility that matching Iran on nuclear weapons might mean getting there
first.
That was apparently too much even for the Trump administration
and for many in Congress. In May 2018, Secretary of State Mike
Pompeo stated that Saudi officials "have said they want a peaceful
nuclear energy program, and we have told them we want a goldstandard section 123 Agreement from them, which would not permit
them to enrich. That is simply all I’ve asked of Iran, as well."386

385. "Saudi Crown Prince Mohammed bin Salman Says His Country Could
Develop Nuclear Weapons," 60 Minutes, March 15, 2018, https://www.cbs.com/
shows/cbs_evening_news/video/aeuk1o7dQ9giEQdPIqjewrAhU7wjA_8f/saudicrown-prince-mohammed-bin-salman-says-his-country-could-develop-nuclearweapons/.
386. Steve Mufson, "Pompeo: Saudis Must Not Enrich Uranium If It Seeks
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The mention of Iran reflects the realization that it is inconsistent to
demand Tehran refrain from enriching while giving the green light
to Saudi Arabia at the same time. In a June hearing of the House
Science Committee, Rep. Brad Sherman (D-Calif.) pressed Perry on
conditions on exports to Saudi Arabia. Perry testified they would include acceptance of enhanced IAEA inspection under an additional
protocol. He also promised to share with the committee "810" authorizations, which cover intangible nuclear technology transfers.
The Energy Department had kept several such authorizations for
transfers to Saudi Arabia from Congress in violation of the law.
Perry also said it was the U.S. position that South Korean reactor
technology has a sufficient U.S. component that Saudi Arabia would
need a U.S.-Saudi 123 agreement to receive Korean reactors.387
Concern over Saudi Arabia escalated in October 2018 when the
crown prince was deeply implicated in the Khashoggi murder in
the Saudi consulate in Istanbul. The murder and subsequent brazen official Saudi lying by their ambassador in Washington, Khalid
bin Salman; Foreign Minister Adel Al-Jubeir; and the crown prince
himself made clear that Saudi Arabia could not follow international
rules reliably or be trusted with nuclear technology.
The third development relates to Israel, which has aligned more
closely with Saudi Arabia as part of a U.S.-Israeli-Saudi phalanx
to reduce Iran’s influence. After hearing the crown prince’s expression of nuclear interest, however, Israeli Prime Minister Benjamin
Netanyahu reportedly told President Donald Trump in March 2019
that Israel wanted Saudi Arabia to forswear enrichment and reprocessing, that is, agree to the gold standard: "If you do go ahead [with
a U.S.-Saudi agreement], at least don’t let Riyadh enrich its own
uranium."388

Civilian Nuclear Cooperation," The Washington Post, May 24, 2018.
387. Matthew Daly, "Energy Chief Perry OKs Deal to Share Nuke Tech With
Saudis," Associated Press, March 28, 2019.
388. "Netanyahu Said to Ask Trump Not to Sell Saudis Nuclear Reactors," Times of Israel, March 9, 2018.
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These new developments appear to have convinced key U.S. nuclear
export promoters that they could no longer barrel their way past the
gold standard. Senator Lindsey Graham (R-S.C.) and retired Army
General Jack Keane proposed in July 2019 that all countries in the
Middle East, including Iran and Saudi Arabia, should abide by the
gold standard and, if they do, they should all be equally eligible for
nuclear power plants.
"The U.S. could begin supplying fuel rods for nuclear reactors
throughout the Arab world. Dozens of nations already operate under
similar nuclear frameworks," they wrote. "Under this proposal, Iran
could become a legitimate nuclear-power nation with all the benefits
of following international rules. But under no circumstances would
it be permitted to enrich nuclear material for the purpose of building
a weapon."389
Their generosity is tempered by their expectation that Iran will refuse the offer, and it does not encompass a gold standard requirement for Israel. Graham was quoted in August saying, "I’m not talking about Israel. They’re in their own sort of…category."390 That is,
they already have bombs. Even with these qualifications, it is an
extraordinary proposal considering who it is making it.
No senator has been more on board with the U.S.-Israeli-Saudi front
to crush Iran than Graham, and no firm has argued more vigorously against tough nonproliferation requirements, most especially
for Saudi Arabia, than IP3, of which Keane is a director. Not only
that, but Graham co-sponsored a bill with a Democratic senator to
prohibit the Export-Import Bank from financing nuclear exports to
Saudi Arabia unless it complies with the gold standard.391

389. Lindsey Graham and Jack Keane, "Call Iran’s Bluff With an Offer of Nuclear Power," The Wall Street Journal, July 14, 2019.
390. Erin Banco and Asawin Suebsaeng, "Team Trump Turns to Lindsey Graham to Cut an Iran Deal," The Daily Beast, August 1, 2019, https://www.thedailybeast.com/team-trump-turns-to-lindsey-graham-to-cut-an-iran-deal.
391. Preventing Nuclear Proliferation in Saudi Arabia Act of 2019, S. 2338,
116th Cong. (2019).
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There is undoubtedly another element in this shift by the exporters:
the realization that the United States no longer has the capacity for
major nuclear exports. The last major nuclear vendor, Westinghouse,
had Japanese owners for years. It recently went through bankruptcy
and is now a Canadian company and a shadow of its former self. The
main export of power reactors to Saudi Arabia will likely come from
South Korea, which is building the four units for the UAE. Significantly, IP3, which styles itself as an "integrator" of nuclear projects,
is now looking to piggyback on a South Korean-Saudi deal. Broad
congressional support for U.S. participation in expanding nuclear
energy use in the Middle East is no longer possible without agreements that incorporate the gold standard.
Why Nuclear in Saudi Arabia?
This leaves the question whether it makes sense to export any power
reactors to the Middle East, unsettled as it is, and to Saudi Arabia
in particular. The technology will always be tempting to would-be
bombmakers. Even the gold standard is just a promise after all. Can
a murderous medieval dictatorship such as Saudi Arabia be trusted
to keep such a promise? How would the Washington respond if Riyadh reneged? The lack of constructive answers suggests that it is
best to discourage all nuclear technology transfers to the region and
the United States should not participate in exports.
The region also has a history of attacks on nuclear facilities. The
recent missile attack against the kingdom’s massive refineries at
Abqaiq suggests additional vulnerabilities and risks. Nuclear power
reactors are generally designed to cope with aircraft crashes, but accurate missiles with sizeable warheads are another matter.
Finally, nuclear technology does not make economic sense in view
of the availability of sunshine and natural gas. The UAE has announced that it will now concentrate on renewable energy projects,
whose costs have decreased dramatically while nuclear costs have
roughly doubled since the UAE bought its nuclear power plants.
Plus, Abu Dhabi has ready access to enormous supplies of natural
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gas. For these reasons, the UAE has no plans to build any additional
reactors.
Nevertheless, if there are to be nuclear exports to the Middle East, a
gold standard provides welcome protection, and it should be a standard provision of nuclear cooperation agreements. Just two years
ago, no one in Washington would have bet the gold standard for
civilian nuclear energy cooperation would survive as a serious proposal, but now its value is broadly understood, and the burden of
proof lies with those who oppose it.
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"Taking Erdogan’s critique of
the Nuclear Non-Proliferation
Treaty seriously"
Victor Gilinsky and Henry Sokolski
Bulletin of the Atomic Scientists
November 14, 2019

O

ver the years, the Nuclear Non-Proliferation Treaty (NPT)
has taken heavy fire both from enemies and friends, but recently there has been nothing so sharp as the criticism that
Turkish President Recep Erdogan delivered September 24 in a UN
General Assembly speech.392 It deserves much more attention than it
got because it reflects a continued loss of respect, on the part of key
NPT-member states, for the treaty’s no-nuclear-weapons pledge.
Erdogan’s speech, mainly focused on Syria, began with an impassioned criticism of the existing world order, specifically the exaltation of the five states that, by virtue of possessing nuclear weapons,
have in his view an outsize role in determining "the fate of humanity." He stretched out the fingers of his right hand and, to wide applause from the General Assembly, said, "The world is bigger than
five."
The inequality between states with nuclear weapons and those without, Erdogan argued, was a principal factor in undermining the international balance. Those with weapons of mass destruction abuse
their privileged status by using it to gain leverage in crises. This, he
said, violates principles of justice and equality: "Nuclear [military]
power should be forbidden for all or should be permissible for all."

392. See https://youtu.be/40jXJhEa7jw.

429

430

Peering into Our Nuclear Future: Selected Writings of Victor Gilinsky

It is not the first time that Erdogan has said393 it was intolerable that
others have nuclear weapons, and Turkey does not. While he makes
the point generally, he is surely thinking of the Middle East, where
Israel has a nuclear weapons monopoly, and Turkey is constrained
by its NPT pledge.
One could pass off his complaints as those of a would-be dictator
deluded by visions of Turkey’s grandeur—he built himself a 1,000room palace, after all—and obsessed with becoming the leader of
the Muslim world. But whatever his faults, Erdogan is a serious person. He laid out in his speech what he wanted in Syria, and weeks
later he sent his army in to take it. Of course, Turkey is only just constructing its first nuclear power reactors—but we should not underestimate Turkey’s industrial abilities once engaged. And we should
not take Erdogan’s criticism of the NPT arrangement as idle talk.
To understand how fast things are changing, recall the shock that accompanied Saudi Crown Prince Mohammed bin Salman’s 2018 announcement394 that his country would rapidly get the bomb if Iran
did. But the predicate for Saudi action was still narrow. Erdogan
goes much further; he attacks the foundation of the NPT.
One cannot recall another national leader of a country that signed
the NPT’s no-nuclear-weapons pledge who insisted publicly on the
right to have the Bomb if any other countries have it. Surely other
leaders thought the same, but considered it unacceptable to say so in
public, and this restraint helped to protect the treaty.
The hypocrisies of the leading countries have not helped temper dissatisfaction with the NPT.395 A good example is the sweet deal the

393. See https://www.reuters.com/article/us-turkey-nuclear-erdogan/erdogansays-its-unacceptable-that-turkey-cant-have-nuclear-weapons-idUSKCN1VP2QN.
394. See https://www.cbsnews.com/news/saudi-crown-prince-mohammed-binsalman-iran-nuclear-bomb-saudi-arabia/.
395. See https://thebulletin.org/2019/09/is-it-time-to-ditch-the-npt/.
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Bush administration gave India396—essentially full access to the nuclear fuel and equipment market—despite India’s fierce opposition
to the NPT from the beginning. The United States then pressured
other suppliers to extend India the same generous terms, which, by
reasonable lights, should not have been extended to any country outside the treaty.
But nowhere is the hypocrisy of the five NPT-recognized nuclear
weapons countries on greater display than in relations with Israel.
Despite Israel’s nuclear delivery triad of US-supplied airplanes,
French-designed rockets, and German-supplied submarines, the
pretense continues that no one knows anything about Israeli nuclear
weapons.397 The United States uses its Security Council veto and
diplomatic muscle to shut down any inquiry into Israel’s nuclear
activities. Is it surprising that countries such as Turkey, living in the
shadow of those weapons, lose respect for US protestations about its
devotion to the principles of the NPT?
None of the nuclear powers shows any interest in negotiating an end
to its own nuclear weapons. The countries that have them cling to
them because of their potency, but also because of the status they
confer. Instead of being a vehicle for the eventual elimination of
the weapons, the NPT has become—or many countries see it as—a
means for perpetuating the division between those that have them
and those that don’t.
Most countries don’t seek nuclear weapons, but a significant handful of NPT members, worried about coping with existing or potential nuclear-armed neighbors, have begun to contemplate nuclear
weapon status. Battered and weak as it is, and lacking any enforcement mechanism, the NPT, nevertheless has a certain hard-to-define
political significance in restraining members’ nuclear weapon ambitions, and it deserves strong support. For one thing, a country’s
membership allows internal political forces opposed to nuclear
396. See https://thebulletin.org/2016/02/taking-stock-the-us-india-nuclear-deal10-years-later/.
397. See https://www.tandfonline.com/doi/full/10.1177/0096340214555409.
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weapons to operate and make their weight felt. You can see this in
nuclear-capable countries like Japan and South Korea. And the presence of International Atomic Energy Agency inspectors is important, too, and would be lost in most cases in the event of collapse of
the treaty, which could happen after some number of withdrawals.
Although the NPT has exhibited a surprising resilience, it cannot
hang together indefinitely if it loses respect. However questionable
his motives, Erdogan is not wrong when he says that the NPT reflects the state of affairs a half century ago (and as regards the UN
Security Council, that of three-quarters of a century ago), and that
the treaty needs renewal. He and other leaders are not going to let go
of this belief. An important element of NPT renewal398 is restoring
the treaty’s stated goal—eliminating nuclear weapons—and thereby restoring respect for the treaty among the non-nuclear weapon
countries that increasingly press the boundaries of their non-nuclear
status.
In truth, it is difficult to imagine progress on nuclear disarmament in
the immediate future. Still, the goal has to amount to more than the
empty words that express it now. However slowly, the international
community needs to begin moving in the right direction, which it is
not doing today.
A good place to start is the Middle East, where one country, Israel,
has nuclear weapons, and three—Iran, Saudi Arabia, and Turkey—
are in the "potential" category. In October 2018 the UN General
Assembly voted399 to convene a conference on the establishment of
a Middle East zone free of nuclear weapons and other weapons of
mass destruction.400 It will take place in New York, on November 18
to November 22. Although many countries abstained during the vote,
only one country, Micronesia, joined Israel and the United States to

398. See https://thebulletin.org/2019/10/no-it-is-not-time-to-ditch-the-npt/.
399. See http://reachingcriticalwill.org/images/documents/Disarmamentfora/1com/1com18/resolutions/L22Rev1.pdf.
400. See https://thebulletin.org/2013/12/a-third-way-toward-a-wmd-free-middleeast/.
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oppose convening a conference. The US representative told401 the
General Assembly that in the "absence of the participation of all regional states" (that is, in view of Israel’s declared nonparticipation),
the US government "will not attend the conference, and it will view
any outcome as illegitimate."
Maybe it’s time for the United States to show a little respect to the
opinion of mankind and at least go and listen.

401. See https://www.un.org/press/en/2019/gadis3637.doc.htm.
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"Small military nuclear
reactors: In need of global
safeguards"
Victor Gilinsky and Henry Sokolski
Bulletin of Atomic Scientists
June 3, 2020

T

he US Defense Department recently awarded three contracts402 totaling $40 million to kick off a design competition
to build small mobile nuclear reactors that can "be forward
deployed with forces outside the continental United States," including at "remote operating bases." The notion of small reactors accompanying troops in battle raises all sorts of military, logistical, and international legal issues.403 But one that has received little attention is
that the program shines a light on a growing loophole in the Nuclear
Non-Proliferation Treaty (NPT).
It goes without saying that, if the program ever comes to fruition,
such reactors on US military bases would not be subject to inspections by the International Atomic Energy Agency (IAEA)—the organization that helps implement the NPT. America’s special agreement with the agency takes account of the United States’ nuclear
weapon status, and so excludes it from international inspection activities related to national security.
It may surprise readers unacquainted with the finer points of the
NPT, though, that, in principle, non-nuclear weapon states could
get a similar deal. The treaty does not prohibit non-nuclear weapon
states from engaging in all military applications of nuclear energy,
402. See https://www.defensenews.com/smr/nuclear-arsenal/2020/03/09/pentagon-to-award-mobile-nuclear-reactor-contracts-this-week/.
403. See https://thebulletin.org/2019/02/the-pentagon-wants-to-boldly-gowhere-no-nuclear-reactor-has-gone-before-it-wont-work/.
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only those that involve nuclear explosives. And each safeguards
agreement between a country and the IAEA includes a provision
that describes this possibility.
Here is how the loophole arises: Article II of the NPT404 obligates
non-nuclear weapon states to not obtain nuclear weapons. Article
III requires IAEA safeguards "for the exclusive purpose of verification" of each country’s NPT obligations—the obligations being to
not divert nuclear energy from peaceful uses to nuclear weapons or
nuclear explosives.
The obligation does not extend to non-explosive military applications, so neither do IAEA safeguards or inspections. The safeguards agreement405 that all non-nuclear weapon states adopt with
the IAEA contains a paragraph whose title says it all: "Non-Application Of Safeguards To Nuclear Material To Be Used In Non-Peaceful
Activities." The paragraph imposes a number of restrictions on the
removal of nuclear materials from IAEA oversight for "non-peaceful" uses, although it still leaves a good deal open to interpretation.
That includes the dividing line between peaceful and non-peaceful.
That the NPT has a problem defining "peaceful uses" should be clear
from the treaty’s Article V, which speaks of "peaceful applications of
nuclear explosions." Former Brazilian ambassador Sergio Duarte,
who speaks with authority as he was president of the 2005 NPT
Review Conference and, before that, chairman of the IAEA Board
of Governors, recently wrote, "There is no definition406 of ‘peaceful
uses’ in any multilateral treaty on non-proliferation."
The possibility of non-explosive military use of nuclear energy by
non-weapon states is not just an academic matter—the Brazilian
Navy is developing a nuclear-powered submarine and expects its
404. See https://www.un.org/disarmament/wmd/nuclear/npt/text.
405. See https://www.iaea.org/sites/default/files/publications/documents/infcircs/1972/infcirc153.pdf.
406. See https://thebulletin.org/2019/04/brazilian-nuclear-policy-under-bolsonaro/.
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reactor to be exempt from inspection while the submarine is operating. This should draw attention to the extent of the non-explosive
use exception: Would such an exception apply equally to a landbased military reactor? Could a country just put a military label on
a power reactor and thereby curtail international inspection? What
about nuclear fuel cycle facilities?
To its credit, the IAEA insists on the narrowest interpretation, and
has asserted for example that a naval submarine’s nuclear fuel on
land is subject to inspection, to which Brazil has agreed. But other
countries might well insist on a broader interpretation of what military or non-peaceful activities involve.
What’s curious is Brazil insists that submarine propulsion, even if
done by its armed services, is itself a peaceful activity. This seems
to be necessary for Brazil to maintain consistency with its adherence
to the Latin American Tlatelolco treaty, pursuant to which (Article
1): "The Contracting Parties hereby undertake to use exclusively for
peaceful purposes the nuclear material and facilities which are under their jurisdiction." Hence the strange situation in which Brazil
insists the submarine’s propulsion is peaceful, which would seem to
require constant coverage by IAEA inspection, whereas the IAEA
regards the activity as non-peaceful, and therefore eligible for an
exemption.
Brazil’s submarine program is moving slowly, and it has not yet
asked the IAEA for a definitive ruling, which allows time to resolve the issue. So far no other non-nuclear weapon countries besides Iran407 and South Korea408 have indicated interest in pursuing
nuclear-powered submarines. The truth is that today non-nuclear
submarines are superior for most tasks involving coastal waters. Israel, for example, has chosen to base its nuclear deterrent on dieselelectric powered German Dolphin submarines. So, unless a country
407. See https://navaltoday.com/2020/04/16/iranian-navy-building-nuclear-powered-submarine-is-a-top-priority/.
408. See https://www.navyrecognition.com/index.php/news/defence-news/2019/
october/7585-south-korea-navy-to-acquire-two-nuclear-power-submarine.html.
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has world-wide ambitions, it makes little sense to opt for nuclear
submarines. But for those who have the resources, nuclear-powered
submarines still offer an opportunity to join an exclusive and prestigious club. And even just announcing interest in nuclear submarines
offers a semblance of a rationale for a domestic uranium enrichment
industry.
The US program will probably go nowhere beyond the initial contracts. The real motivation apparently stems not from military need
but from the Energy Department’s desperate attempt to use Defense
Department funds to keep a US nuclear reactor manufacturing industry alive.409 In any case, it’s doubtful that the Defense Department even thought about the implications of the program for the
NPT.
The State Department describes the NPT as "the cornerstone of the
nuclear nonproliferation regime," and says, "The United States remains dedicated to preserving and strengthening the nuclear nonproliferation regime, on which the treaty is based." Whether or not the
US small military reactors go forward, or the Brazilian submarines
get built, the effect of treating exemptions from the NPT as normal
and acceptable undermines the treaty. With the NPT Review Conference slated for early next year,410 this is the time411 to clarify these
issues with a view to eliminating the IAEA exception to inspections
of non-explosive military applications of nuclear energy.

409. See https://www.the-american-interest.com/2020/05/15/the-nuclear-industry-at-the-feeding-trough/.
410. See https://thebulletin.org/2020/05/covid-19-has-given-the-2020-nptreview-conference-a-reprieve-lets-take-advantage-of-it/.
411. See https://fas.org/wp-content/uploads/media/Naval-Nuclear-Propulsionand-IAEA-Safeguards.pdf.
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"Trump’s new foreign
investment agency: Itching to
build on nuclear quicksand"
Victor Gilinsky and Henry Sokolski
Bulletin of the Atomic Scientists
July 17, 2020

I

n 2018 a Republican Congress, with strong Democratic support,
created the US International Development Finance Corporation412 to "provide the developing world with financially sound
alternatives to unsustainable and irresponsible state-directed initiatives." That’s government-speak for competing with China’s Belt
and Road initiative. It didn’t take very long, however, for the new
agency to fall in line with an irresponsible state-directed initiative
of its own—the Trump administration’s all-out effort to encourage
nuclear exports.
In June, the agency, whose own rules prohibit413 financing nuclear
exports, proposed414 to fling the doors open to such financing, without limiting its scope to the agency’s mission to help the economies
of the lower income countries with modest, environmentally sensible projects. There is no hint on what sorts of conditions415 would
apply on funding nuclear reactors. Would the country have to have
a system of safety regulation? Would it have to meet security requirements? Would it have to allow international inspections? It
isn’t even clear whether the agency’s support would be limited to
US reactor exports, and therefore subject to the requirements of the
412. See https://www.dfc.gov/who-we-are.
413. See https://www.dfc.gov/sites/default/files/media/documents/DFC_ESPP_
NUCLEAR_Redlines_for_NOTICE (6.10.2020).pdf.
414. See https://www.hlnewnuclear.com/2020/06/us-government-proposes-tolift-ban-on-financing-nuclear-energy-projects-overseas/.
415. See http://npolicy.org/article.php?aid=1483&rtid=4.
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Atomic Energy Act’s Section 123416 or whether they could also cover
equipment purchases from other suppliers. Such details determine
whether a federal bureaucracy is constrained to act responsibly, or
whether it is free to cater to the latest whims of the White House.
To justify its proposed action, the agency relies on the administration’s ritual talking points—that nuclear exports will "offer417 an alternative to the financing of authoritarian regimes while advancing
US nonproliferation safeguards and supporting US nuclear competitiveness." These pearls are straight out of the administration’s
April 2020 interagency report418 "Restoring America’s Competitive
Nuclear Energy Advantage."
So are the agency’s assurances419 that advanced "small modular
reactors" and "microreactors" will have significantly lower costs
than existing nuclear power plants and "could help deliver a zeroemission, reliable, and secure power source to developing countries,
promoting economic growth and affordable energy access in underserved communities." This is all pie in the sky: None of these plants
have been built, and their characteristics and economics are speculative.420
But if the proposed change is restricted to small reactors or microreactors, the nuclear industry’s influential registered lobby, the
Nuclear Energy Institute, hasn’t heard about it. The Institute’s president crowed421 her unqualified approval: "The US International Development Finance Corporation’s proposed policy change to lift its
legacy prohibition on nuclear energy projects supports the develop416. See https://www.energy.gov/nnsa/123-agreements-peaceful-cooperation.
417. See https://www.dfc.gov/media/press-releases/dfc-begins-public-commentperiod-proposed-change-nuclear-energy-policy.
418. See https://www.energy.gov/sites/prod/files/2020/04/f74/Restoring
America%27s Competitive Nuclear Advantage_1.pdf.
419. See https://www.dfc.gov/media/press-releases/dfc-begins-public-commentperiod-proposed-change-nuclear-energy-policy.
420. See https://thebulletin.org/2014/01/are-small-nuclear-reactors-the-answer/.
421. See https://www.nei.org/news/2020/dfc-proposes-end-prohibition-nuclearenergy.

439

440

Peering into Our Nuclear Future: Selected Writings of Victor Gilinsky

ment of clean, reliable energy worldwide, helps countries reach their
energy development goals, buttresses US national security, and can
help level the playing field for US firms."
Nor does her response suggest any awareness that the agency’s financing of nuclear projects will be limited to countries in the lower
portion of the economic scale. "An increasing number of countries
around the world that meet [the agency’s] project criteria are looking to build new reactors or expand existing nuclear energy programs. Without robust financing to encourage partnership with the
United States, well-funded, state-owned enterprises from China and
Russia are filling this void."
The agency also announced the change with unusual haste. July
10th marked the end of a 30-day public comment period. The agency’s own rules state422 that risky projects, say, a large industrial plant,
"are disclosed to the public for a comment period of 60 days." Under its current rules, nuclear reactors and parts fall in the riskiest
category, under "Categorical Prohibitions." The proposed change
involves not one risky project but an entire class of such projects,
which would bounce from the forbidden category into the fully acceptable category. But for some reason the agency only saw fit to
give half the normal time for public comment.
This whole affair is the latest expression of the administration’s organizing principle for nuclear energy policy—finding ways to loosen rules and to create subsidies to propel nuclear exports. This is
supposed to energize the much-diminished domestic nuclear manufacturing sector. Since the whole policy doesn’t make any economic
sense, the ultimate argument is based on the dogma: Come what
may, we have to head off sales by our adversaries China and Russia.
The administration’s interest in the possible consequences of nuclear
exports on the spread of nuclear weapons is pretty much limited to

422. See https://www.dfc.gov/sites/default/files/media/documents/DFC_ESPP_
NUCLEAR_Redlines_for_NOTICE %286.10.2020%29.pdf.
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simply asserting,423 in opposition to all common sense,424 that nuclear exports, however loosely controlled,425 support our nonproliferation policies, because other suppliers—China and Russia—would
offer even looser conditions. In other words, the administration proposes a race to the bottom.
Here again, the agency parrots426 the party line: "This change could
also offer an alternative to the financing of authoritarian regimes
while advancing US nonproliferation safeguards and supporting US
nuclear competitiveness."
The sad part is that the agency really does have a useful function in
helping developing societies in healthy ways. And helping to avoid
entanglement with China and Russia, fundamentally dictatorial and
malevolent regimes, is an important part of that. But the agency’s
role will not be fulfilled by imitating those regimes in their sales
practices. The only ones who will profit will be the US companies
that receive government subsidies.
The agency does have on its books good environmental, social, and
economic criteria for evaluating projects. But will they be applied as
intended? Its effort to quick march the comment process on changing its rules in a dramatic way, and relying on propagandistic arguments, undermines confidence that they will be adhered to. The
agency needs to return to the drawing board to reconsider the terms
on which nuclear projects would fit in its portfolio, and whether they
do at all.
Congress should closely supervise the project. The BUILD Act

423. See http://www.energyintel.com/pages/eig_article.
aspx?DocId=1075717&NLID=104.
424. See https://thebulletin.org/2018/09/nuclear-powers-weapons-link-cause-tolimit-not-boost-exports/.
425. See https://thebulletin.org/2018/02/no-to-a-permissive-us-saudi-nucleardeal/.
426. See https://www.dfc.gov/media/press-releases/dfc-begins-public-commentperiod-proposed-change-nuclear-energy-policy.
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that created the agency assigns427 oversight responsibilities to the
Senate Foreign Relations and Appropriations committees as well
as the House Foreign Affairs and Appropriations committees (Sec.
1402(1)). They have their work cut out for them.

427. See https://www.dfc.gov/sites/default/files/2019-08/BILLS-115hr302_
BUILDAct2018.pdf.

