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CHAPTER 8

THE NPT, IAEA SAFEGUARDS AND PEACEFUL 
NUCLEAR ENERGY:

AN “INALIENABLE RIGHT,” BUT PRECISELY TO 
WHAT?

Robert Zarate

 In mid-October 2006, a few days after North Korea’s 
surprise detonation of a nuclear explosive device, the 
Director General of the International Atomic Energy 
Agency (IAEA) sounded the alarm on what he now 
sees as a troubling trend: the growing number of states 
seeking to enrich uranium, reprocess spent nuclear 
fuel to separate from it plutonium, and engage in other 
sensitive nuclear fuel-making activities that provide 
direct access to weapons-ready fissile material.1 During 
an address to the IAEA’s symposium on international 
safeguards, Dr. Mohamed ElBaradei candidly 
acknowledged that nuclear fuel-making “creates many 
new challenges, both for the international community 
and for [the Agency], because verifying enrichment 
facilities or reprocessing facilities is quite difficult, 
and the so-called conversion time”—that is, the time 
required to convert fissile material for use in a nuclear 
explosive device—“is very short.”2 Then, the IAEA 
Director General went so far as to say that when non-
nuclear-weapon states become nuclear fuel-makers, 
then “we are dealing with what I call virtual nuclear-
weapon states.”3

 As North Korea’s recent nuclear detonation and 
Iran’s ongoing nuclear intransigence demonstrate, the 
emergence of more nuclear fuel-making states—of 
what ElBaradei now describes as virtual nuclear-weapon 
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states—not only challenges the continuing relevance 
of the Treaty on the Nonproliferation of Nuclear Weapons 
(Nuclear Nonproliferation Treaty or NPT)4 and the 
IAEA safeguards system, but also threatens the 
security of the many nuclear-weapon states and non-
nuclear-weapon states that participate in the NPT-
IAEA safeguards system. For if a non-nuclear-weapon 
state has acquired fuel-making capabilities sufficient 
to accumulate stocks of fissile material (principally 
in the form of highly enriched uranium or separated 
plutonium), then that state has cleared the most difficult 
obstacle on the path to its first nuclear explosive. This 
is why, during the May 2005 quadrennial NPT review 
conference, then-Secretary-General of the United 
Nations Kofi Annan called attention to what he called 
the “Janus-like character” of nuclear fuel-making:
  

The [nonproliferation] regime will not be sustainable 
if scores more States develop the most sensitive phases 
of the fuel cycle and are equipped with the technology 
to produce nuclear weapons on short notice—and, of 
course, each individual State which does this only will 
leave others to feel that they must do the same. This would 
increase all the risks—of nuclear accident, of trafficking, 
of terrorist use, and of use by States themselves.5

 The extent to which the Nuclear Nonproliferation 
Treaty precludes—or should be interpreted as 
precluding—“the most sensitive phases of the fuel 
cycle” remains unclear, however. On the one hand, 
the NPT’s Articles I and II articulate the fundamental, 
corresponding, and overriding responsibilities of the 
legally-recognized nuclear-weapon signatories and 
non-nuclear-weapon signatories, the sine qua non 
obligations that make this treaty a nonproliferation 
treaty.6 On the other hand, the NPT’s Article IV 
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recognizes both the “inalienable right” of signatories 
“to develop research, use, and production of nuclear 
energy for peaceful purposes without discrimination 
and in conformity with articles I and II”; and the right 
of signatories “to participate” in the “fullest possible 
exchange of equipment, materials, and scientific and 
technological information for the peaceful uses of 
nuclear energy.”7 Precisely what Articles I and II should 
prohibit, and when and how these prohibitions should 
apply to Article IV and the most weapons-relevant 
civilian applications of nuclear technology, continue to 
be a matter of heated debate.
 Article IV never explicitly mentions enrichment, 
reprocessing, and other nuclear fuel-making technol-
ogies, yet some governments nevertheless interpret 
Article IV as implicitly recognizing the specific or per 
se right of signatories to any nuclear technological 
activities that can be conceivably labeled “peaceful,” 
short of actually inserting fissile material into a nuclear 
explosive device.8 Under this interpretation, all that 
is required is that a non-nuclear-weapon signatory 
conclude, in accordance with the NPT’s Article III, a 
comprehensive safeguards agreement with the IAEA; 
that the IAEA administer safeguards on the nuclear 
materials involved in the civilian nuclear activities of the 
signatory; and that the signatory be in full compliance 
with its NPT and IAEA safeguards obligations.
 The Islamic Republic of Iran has pushed the per se 
right interpretation of Article IV much, much further, 
however. In 2003, the IAEA became aware of the broad 
range of sensitive nuclear materials and technologies 
that the Iranian government had concealed from it for 
nearly two decades.9 Over the next two years, Tehran 
failed to cooperate fully and transparently as IAEA 
inspectors attempted to reconstruct the shrouded 
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history of the Islamic Republic’s nuclear program and 
ensure the absence of undeclared nuclear activities in 
Iranian territory in order to verify both the correctness 
and completeness of Iran’s declarations to the Agency.10 
In September 2005, the IAEA Board of Governors 
responded to Tehran’s lack of cooperation by finding 
Iran to be in non-compliance with its NPT and IAEA 
safeguards obligations.11 As a consequence, the IAEA 
Board declared—and subsequently the Security 
Council of the United Nations decided in a legally-
binding manner—that Iran should suspend all nuclear 
fuel-making activities until the IAEA fully resolves 
the many serious issues surrounding Iran’s history of 
non-compliance.12 In rejecting any suspension, though, 
Iranian officials have argued that absolutely no 
circumstance whatsoever—not even a finding of non-
compliance by the IAEA Board or a legally-binding 
resolution from the UN Security Council—can limit 
what they interpret to be their government’s “specific 
and undeniable right” to enrichment, reprocessing, and 
other sensitive nuclear fuel-making activities under 
the NPT.13 In short, the Iranian government claims 
that Article IV recognizes not merely the per se right, 
but rather the per se right without any qualification 
whatsoever, of signatories to nuclear fuel-making.
 Given the many challenges that the spread of 
enrichment, reprocessing, and other sensitive nuclear 
fuel-making technologies pose to the NPT-IAEA 
safeguards system, this chapter addresses two related 
questions: 
 1. To what extent can the IAEA, given its own 
safeguarding goals, effectively safeguard nuclear 
materials—especially weapons-ready nuclear materials 
involved in nuclear fuel-making and other sensitive 
activities?
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 2. Does the NPT recognize the right of signatories 
to develop, access, or use nuclear materials and 
technologies that the IAEA cannot effectively 
safeguard, even if these unsafeguardable materials 
and technologies are claimed to be “for peaceful 
purposes”?
 Answers to these questions have far-reaching 
implications for the nuclear energy and nonproliferation 
policies of individual governments and international 
organizations. Indeed, these questions go to the 
very heart of the global nonproliferation system’s 
rationale for sharing widely the civilian uses of nuclear 
technology. If, in fact, the IAEA actually is capable of 
safeguarding effectively even the most sensitive nuclear 
materials and technologies, then this provides a strong 
warrant for interpretations that view the NPT’s Article 
IV as permitting any and all nuclear activities short 
of inserting fissile material into a nuclear weapon. 
However, if the IAEA cannot safeguard effectively 
all nuclear materials and technologies, then broadly 
permissive interpretations of Article IV become not only 
unwarranted, but also perversely detrimental to the 
NPT’s fundamental goal of nuclear nonproliferation.
 With respect to the first question, this chapter 
argues that the IAEA, given its own safeguarding 
criteria, remains unable to safeguard effectively 
a broad range of sensitive nuclear materials, 
technologies, and activities. In particular, the Agency 
cannot provide—even in principle—timely warning of 
a non-nuclear-weapon state’s diversion of weapons-
ready nuclear materials from civilian applications 
to nuclear weapons or unknown purposes; it must 
tolerate, under its current accounting methods, large 
amounts of unaccounted nuclear material at facilities 
that handle such material in bulk form before even 
beginning to suspect a diversion; and it appears to lack 
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adequate financial resources to carry out many of its 
safeguarding activities effectively.
 With respect to the second question, this chapter 
argues that—in conformity with the generally accepted 
principles of treaty interpretation that the Vienna 
Convention of the Law of Treaties codifies—the NPT, at 
a minimum, can be interpreted as not recognizing the 
“inalienable right” of signatories to nuclear materials, 
technologies, and activities that the IAEA cannot 
effectively safeguard. The NPT’s Article IV appears to 
establish three legally-binding qualifications that clarify 
the scope of the “nuclear energy for peaceful purposes” 
to which signatories have a “right” to develop and use—a 
key qualification being the effective safeguardability 
of civilian application of nuclear technology and 
related nuclear materials. But while the NPT may 
be understood as prohibiting non-nuclear-weapon 
signatories from unsafeguardable nuclear materials, 
technologies, and activities, the treaty also provides 
for mechanisms by which nuclear-weapon signatories 
can provide, individually or through multilateral 
frameworks, non-nuclear-weapon signatories with 
the benefits of proscribed, unsafeguardable peaceful 
applications of nuclear technology in an economically-
sound, nondiscriminatory manner. In short, though 
some governments continue to insist on reading the 
NPT as implying the per se right—and now in Iran’s 
case, the unqualified per se right—of signatories to 
nuclear fuel-making, Article IV need not be interpreted 
as providing de jure cover for the de facto status of a 
virtual nuclear-weapon state. Indeed, the NPT can be 
read in a more sustainable way.14

 The remainder of this chapter proceeds in three 
sections. The first section revisits key IAEA safeguards 
documents in order to unpack the Agency’s goals 
for effective safeguarding, and analyzes the extent to 
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which the Agency actually can meet these goals when 
it administers safeguards. The second section uses the 
generally accepted principles of treaty interpretation, 
as codified by the Vienna Convention of the Law of 
Treaties, to explore the extent to which the NPT 
recognizes the “inalienable right” of signatories to, and 
prohibits signatories from, sensitive nuclear materials, 
technologies, and activities—especially those that 
the IAEA cannot effectively safeguard. Finally, the 
conclusion considers what the chapter’s analysis on 
the NPT and IAEA safeguards system implies for 
national and multilateral policies to limit and manage 
the dangers of nuclear proliferation.

ASSESSING THE EFFECTIVENESS OF IAEA 
SAFEGUARDS

 The Nuclear Nonproliferation Treaty’s preamble 
stresses not only the importance of “the principle of 
safeguarding effectively [emphasis added] the flow of 
source and special fissionable materials by use of 
instruments and other techniques at certain strategic 
points,” but also the need for “research, development, 
and other efforts to further the [principle’s] application, 
within the framework of the International Atomic 
Energy Agency safeguards system . . . .”15 The extent 
to which the IAEA today can actually administer 
effective safeguards on nuclear materials—especially 
weapons-ready nuclear materials involved in civilian 
applications of nuclear technology—remains unclear, 
however.
 In accordance with the NPT preamble’s principle of 
effective safeguarding, Article III requires that each non-
nuclear-weapon signatory conclude a comprehensive 
safeguards agreement with the IAEA “for the exclusive 
purpose of verification of the fulfillment of [the 
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signatory’s] obligations assumed under this Treaty with 
a view to preventing the diversion of nuclear energy 
from peaceful purposes to nuclear weapons and other 
nuclear explosive devices.”16 In 1972, 2 years after the 
NPT entered into force, the IAEA released The Structure 
and Content of Agreements Between the Agency and States 
Required in Connection with the Treaty on the Non-
Proliferation of Nuclear Weapons (“Model Comprehensive 
Safeguards Agreement” or “INFCIRC/153”), which 
defines the technical objective of safeguards as “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” (emphasis in the original).17 To meet this 
objective, the Model Comprehensive Safeguards Agreement 
identifies the IAEA’s means as “the use of material 
accountancy as a safeguards measure of fundamental 
importance, with containment and surveillance as 
important complementary measures.”18 
 When the Agency released INFCIRC/153, it had 
not yet determined the specific methods and metrics 
to evaluate the effectiveness of safeguards. In the mid-
to-late 1970s, however, the IAEA’s Standing Advisory 
Group on Safeguards Implementation (“SAGSI”) 
used the numerical estimates of four terms from 
INFCIRC/153—namely, significant quantity, timely 
detection, risk of detection, and probability of raising a false 
alarm—to define precisely the Agency’s “detection 
goals” (emphasis added).19 In theory, these detection 
goals provide the IAEA with ways to measure the extent 
to which it is obtaining INFCIRC/153’s safeguards 
objective, and verifying the fulfillment of NPT-
signatory obligations. In practice, though, the Agency 
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cannot meet these goals with respect to a wide range of 
nuclear materials and civilian applications of nuclear 
fuel-making technology. Although it is far beyond the 
scope of this chapter to describe in exhaustive detail 
every difficulty that the IAEA faces in attempting to 
safeguard effectively, the sections below summarize 
representative examples of these difficulties.

Abrupt Diversion of Nuclear Materials: Conversion 
Time vs. Timely Warning.

 When the IAEA administers safeguards, it aims to 
account for and inspect declared nuclear materials in 
civilian applications of nuclear technology frequently 
enough to detect the diversion of a significant quantity 
(“SQ”) of nuclear material before it has been—or can 
be—converted into a bomb. A significant quantity is 
defined by the Agency as “the approximate amount 
of nuclear material for which the possibility of 
manufacturing a nuclear explosive device cannot be 
excluded.”20 Table 1 gives the SQ values that the IAEA 
currently uses. Here, it is worth noting that some 
analysts have concluded that the IAEA’s current SQ 
values are inadequate. For example, in October 2005 
Thomas Cochran of the National Resources Defense 
Council argued that “the IAEA’s SQ values for direct 
use materials are not technically valid or defensible,” 
and that, in some circumstances, “the SQ values for 
direct use plutonium and high enriched uranium (HEU) 
[should] be reduced by a factor of about eight.”21
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Direct-Use Material SQ
Plutonium (containing < 80% 
238Pu) 8 kg Pu

Uranium-233 8 kg 233U
High Enriched Uranium  
(235U ≥ 20%) 25 kg 235U

Indirect-Use Material SQ
Uranium (235U < 20%)a 75 kg 235U

(or 10 t natural U
or 20 t depleted U)

Thorium 20 t Th
a. Including low enriched, natural and depleted uranium.
Data Source: IAEA Safeguards Glossary, 2001 Ed., International Nuclear 
Verification Series No. 3, Vienna, Austria: IAEA, June 2002, sec. 3, para. 13, 
Table II.

Table 1. IAEA’s Estimated Values for Significant 
Quantities.

 To express quantitatively the extent to which a 
non-nuclear-weapon state in possession of at least 
one SQ of diverted nuclear material could pose an 
immediate proliferation threat, the IAEA uses a metric 
known as conversion time, defined as “the time required 
to convert different forms of nuclear material to the 
metallic components of a nuclear explosive device.”22 
In order to provide timely warning of a non-nuclear-
weapon state’s diversion of nuclear material “from 
peaceful nuclear activities to the manufacture of 
nuclear weapons or of other nuclear explosive devices 
or for purposes unknown” so that governments can 
organize diplomatic and other forms of pressure on 
the diverting state, the numerical value of the IAEA’s 
timeliness detection goal for a given category of nuclear 
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material should be, in principle, much less than the 
value of its estimated conversion time for that category 
of nuclear material.23

 Even in principle, though, this is not always the 
case. Table 2 compares the IAEA’s estimated conversion 
time for special and source nuclear materials with its 
corresponding timeliness detection goals in states where 
either the IAEA’s Additional Protocol (a voluntary 
agreement which grants the Agency greater inspection 
authority) has not entered into force; or the Agency 
has not concluded the absence of undeclared nuclear 
material or activities, and thus has not verified the 
completeness of the state’s declarations.

Table 2. IAEA’s Estimated Conversion  
Time vs. Timeliness Detection Goal.

 To take the most time-sensitive proliferation 
scenario, if a non-nuclear-weapon state has acquired at 
least one SQ of highly enriched uranium, uranium-233, 
or separated plutonium in metallic form, then the IAEA 

Type Nuclear Material Est. Conversion Time Timeliness Detection 
Goal

Unirradiated Direct-Use (Metallic Form)a 7 – 10 days 1 month

Unirradiated Direct-Use (Chemical 
Compounds/ Mixtures)b 7 – 21 days 1 month

Irradiated Direct-Usec 1 – 3 months 3 months

Indirect Used 3 – 12 months 12 months

a. Pu, HEU or 233U metal.
b. PuO2, Pu(NO3)4 or other pure Pu compounds; HEU or 233U oxide or other pure U 
compounds; MOX or other non-irradiated pure mixtures containing Pu, U (233U + 235U ≥ 
20%); Pu, HEU and/or 233U in scrap or other miscellaneous impure compounds.
c. Pu, HEU or 233U in irradiated fuel.
d. U containing <20% 233U and/or 235U; Th.

Data Source: IAEA Safeguards Glossary, 2001 Ed., International Nuclear Verification Series 
No. 3, Vienna, Austria: IAEA, June 2002, sec. 3, paras. 13 and 20.
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estimates that this state requires roughly seven-to-
ten days to prepare its unirradiated, direct-use fissile 
material for insertion into a nuclear weapon.24 Yet 
in terms of detecting a non-nuclear-weapon state’s 
diversion of such material, the IAEA sets its timeliness 
detection goal as one month.25

 Other plausible proliferation scenarios raise 
alarms because they illustrate just how easily non-
nuclear-weapon states, through the possession of 
overt or covert nuclear fuel-making technologies, 
can clandestinely acquire weapons-ready nuclear 
material long before the IAEA is able to detect the 
acquisition. For example, reprocessing experts from 
Oak Ridge National Laboratory showed in an August 
1977 technical brief how a non-nuclear-weapon state—
which possesses irradiated direct-use materials, such 
as the sort of plutonium-laden spent nuclear fuel 
generated by light water reactors (LWRs)—could build, 
using simple industrial tools and a compact facility, 
a concealed “quick and dirty” reprocessing plant.26 

To take another example, former Nuclear Regulatory 
Commissioner Victor Gilinsky, MIT professor Marvin 
Miller, and former weapons-lab physicist Harmon 
Hubbard described in a 2004 report the relative ease 
and rapidity with which a state that possesses declared 
or clandestine centrifuge enrichment capability as 
well as nuclear fuel containing low enriched uranium 
(LEU), an “indirect-use” material used in LWRs, 
could enrich without detection this LEU to weapons-
usable HEW.27 “It is now generally appreciated that 
gas centrifuge plants for LEU can fairly easily be 
turned into plants for HEU,” Gilinsky and company 
explained. “It is less appreciated that LEU at, say, 4 
percent enrichment, is about 80 percent of the way to 
HEU. It takes comparatively little additional ‘separative  
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work’ to upgrade LEU to HEU. It would be difficult for 
the IAEA to keep close enough track of all the LEU to 
stay ahead of any such conversion.”28

 
Nuclear Facilities: Detecting Abrupt and Protracted 
Diversions.

 When administering safeguards on nuclear 
material at facilities, the Agency has further translated 
its detection goals into what it now terms the IAEA 
inspection goal, defined as “[p]erformance targets 
specified for IAEA verification activities at a given 
facility as required to implement the facility safeguards 
approach.”29 To determine the IAEA inspection goal, 
the Agency uses the concept of a “material balance 
period”—that is, the amount of time between inventory 
accounts of declared nuclear materials at a given 
facility30—to clarify the two sorts of diversions-over-
time that can occur at facilities: abrupt diversions, which 
occur when “the amount diverted is 1 SQ or more of 
nuclear material in a short time (i.e., within a period 
that is less than the material balance period)”; and 
protracted diversions, which occur when “the diversion 
of 1 SQ or more occurs gradually over a material 
balance period, with only small amounts removed at 
any one time.”31 The IAEA inspection goal at facilities 
thus consists of two corresponding components: the 
timeliness component, which “relates to the periodic 
activities that are necessary for the IAEA to be able 
to draw the conclusion that there has been no abrupt 
diversion of 1 SQ or more at a facility during a calendar 
year”;32 and the quantity component, which “relates to 
the scope of the inspection activities at a facility that 
are necessary for the IAEA to be able to draw the 
conclusion that there has been no [protracted] diversion 
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of 1 SQ or more of nuclear material over a material 
balance period and that there has been no undeclared 
production or separation of direct use material at the 
facility over that period.”33

 However, when the Agency administers safeguards 
on nuclear material at so-called “bulk-handling” 
facilities—such as “plants for conversion, enrichment 
(or isotope separation), fuel fabrication and spent fuel 
reprocessing, and storage facilities for bulk material,”34 

it sometimes faces difficulties in meeting the IAEA 
inspection goal. In using materials accountancy to 
establish the timeliness and quantity components 
of the IAEA inspection goal at facilities, the Agency 
generally assumes a “detection probability” of 95 
percent, a corresponding “false alarm probability” of 
5 percent, and a measurement error of ± 1 percent. The 
false alarm probability, which the IAEA defines as “[t]he 
probability . . . that statistical analysis of accountancy 
verification data would indicate that an amount of 
nuclear material is missing when, in fact, no diversion 
has occurred,”35 depends on both the estimated total 
amount of nuclear material going through the facility 
during an interval of time, and the threshold amount 
of the facility’s nuclear material that the Agency must 
measure as missing during this time interval before it 
will begin suspecting a diversion.
 The serious risks raised by abrupt diversion were 
outlined in the section discussing the gap between the 
conversion times of various nuclear materials and the 
respective IAEA’s timeliness detection goal metrics for 
such materials. With respect to protracted diversions at 
facilities, the Agency faces even more serious difficulties 
in determining whether or not the “measured” missing 
nuclear material is explained by simply a measurement 
error or, since the quantity diverted from the facility 
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at any one time over the material balance period need 
only be small compared to the absolute amount of 
material accounted for during the period, by an actual 
protracted diversion.
 In a 1990 essay, MIT professor Marvin Miller offers 
an example in which a state operates a commercial-
sized plutonium reprocessing plant through which 
800 metric tons of spent nuclear fuel passes annually. 
To arrive at a false alarm probability of no more than 
five percent and a corresponding detection probability 
of 95 percent at such a plant over a 1-year material 
balance period, Miller calculates that the IAEA would 
have tolerate annually as much as 246 kilograms of 
“measured” missing plutonium—an amount equivalent 
to over 30 significant quantities (or nuclear weapons-worth) 
of plutonium!36

 Yet, even if the IAEA should detect a sufficiently 
large discrepancy pointing potentially to protracted 
diversion at a nuclear fuel-making facility, resolution 
of this discrepancy would be far from timely. “If a large 
discrepancy is detected, the Agency will have to spend 
months working with the plant operator to figure 
out the technical reason for the discrepancy, prior to 
officially declaring the discrepancy an anomaly that 
needs to be resolved,” observed Paul Leventhal in a 
1994 essay. “The process of resolving an anomaly to 
the point of determining whether a suspected diversion 
should be reported to the IAEA Board of Governors 
could take months more, as could the process of the 
Board determining whether the matter needs to be 
referred back to the [IAEA] inspectors for further 
resolution or is of a magnitude to be referred to the UN 
Security Council.”37 With good reason, then, did Dr. 
Pierre Goldschmidt, the former IAEA Deputy Director 
General for Safeguards and Verification, concede 
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after leaving the Agency that “there are still problems 
inherent in ensuring that, in ‘bulk facilities,’ even small 
amounts of nuclear material—a few kilograms among 
tons—are not diverted without timely warning.”38 
 Moreover, as Union of Concerned Scientists’ 
Edwin Lyman, one of many analysts today arguing 
for the IAEA to accept higher false alarm probabilities, 
recently noted, “The Agency’s reluctance to pursue 
higher confidence levels for detection of diversion, at 
the expense of higher false alarm rates, would seem 
to be a lesser concern in the context of the heightened 
security levels that have become standard operating 
practice around the world since the 9/11 [September 
11, 2001] attacks.” He added:

Today, most people are willing to tolerate a level of 
sensitivity for security screening at airports and critical 
facilities that would not have been acceptable in the past 
because of a common appreciation that the occasional 
false alarm is an appropriate price to pay to ensure 
that policy of as close to zero-tolerance as possible for 
the prevention of another 9/11-scale terrorist attack. 
Similarly, the standards for assurance that safeguards 
on plutonium used in the civil sector will be stringent 
enough to ensure an extremely high level of deterrence 
against diversion or theft should likewise be increased 
today, yet it has not been (emphasis added).

“On the contrary,” Lyman lamented, “a growing 
appreciation of the inability of current measures to meet 
quantitative detection goals have led to a retreat from 
the notion that such goals should even be considered 
as standards for future achievement.”39 He explained:

Although society may tolerate small leaks from a 
chemical plant to the environment if the hazards are 
limited, when the material in question can be used to 
build nuclear weapons, there is no acceptable level of 
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leakage into the hands of hostile states or terrorists. The 
consequences of a single nuclear weapon falling into the 
wrong hands would be so catastrophic that there must 
be a zero-tolerance policy for diversion.40

If the very standards which the IAEA has established 
for safeguarding nuclear fuel-making cannot be met, 
then claims that the entire nuclear fuel-cycle can be 
effectively safeguarded deserve to be not merely 
questioned, but also directly challenged.

Sufficiency of IAEA Resources.

 The extent to which the IAEA actually possesses 
sufficient financial resources to perform its mission 
remains unclear. In turn, this uncertainty points to 
the larger issue of whether the Agency can effectively 
safeguard nuclear activities, and thus verify the 
fulfillment of NPT obligations by signatories.41

 In September 2006, Henry Sokolski, executive 
director of the Nonproliferation Policy Education 
Center, warned of the growing gap between IAEA 
resources and safeguarding responsibilities when he 
testified before the U.S. House of Representatives’ 
Subcommittee on National Security, Emerging Threats, 
and International Relations. Table 3, which the author 
assisted Sokolski in preparing, gives the figures on 
the IAEA’s safeguards budget obligation in constant 
dollars, and amounts of unirradiated direct-use nuclear 
materials for the years 1984 and 2004.42 
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As of 1984 As of 2004

IAEA Safeguards Budget Obligation 
(In Constant Fiscal Year 2004 U.S. 
Dollars)

$45.7 million $104.9 million

 Separated Plutonium (Pu)  
 Outside Reactor Cores 7.7 tonnes 89.0 tonnes

 High Enriched Uranium (HEU) 11.8 tonnes 32.0 tonnes

Total IAEA Safeguarded  
Weapons-Usable Nuclear Materials 19.5 tonnes 121.0 tonnes

Data Sources: For data on the IAEA’s safeguards budget obligation in 
current—not constant—U.S. dollars, see The Agency’s Accounts for 1984, 
GC(XXIX)/749, p. 26; and The Agency’s Accounts for 2004, GC(49)/7, p. 47. 
For data on the amount of nuclear material safeguarded by the IAEA, see 
Annual Report for 1984, GC(XXIX)/748, p. 63; and Annual Report for 2004, 
GC(49)/5, Annex, Table A19, Vienna, Austria: IAEA, July 1985.

Table 3. IAEA Safeguards Budget, and Safeguarded 
Weapons-Usable Nuclear Materials in Non-Nuclear-

Weapon Signatories of the NPT.

 Over a 20-year period, the IAEA’s safeguards and 
verification budget only roughly doubled in constant 
dollars, while civilian stockpiles of plutonium and 
highly-enriched uranium in non-nuclear-weapon 
States—unirradiated weapons-ready nuclear materials 
for which the Agency must account—increased by a 
factor of six.
 Figure 1 graphically illustrates the IAEA’s 
safeguards budget obligation in constant fiscal year 
2000 U.S. dollars from 1970, the year when the NPT 
entered into force, to 2005. As the graph shows, 
after 1995 the IAEA safeguards budget obligation 
did not just experience zero real growth, but rather 
contracted significantly, and began only within 
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Data Sources: For data on the IAEA’s safeguards budget obligation in current—not constant—U.S. dollars, 
see The Agency’s Accounts for 1970, GC(XV)/459, Vienna, Austria: IAEA, July 1971, p. 12; The Agency’s Accounts 
for 1971, GC(XVI)/484, Vienna, Austria: IAEA, July 1972, p. 16; The Agency’s Accounts for 1972, GC(XVII)/504, 
Vienna, Austria: IAEA, August 1973, p. 16; The Agency’s Accounts for 1973, GC(XVIII)/527, Vienna, Austria: 
IAEA, August 1974, p. 16; The Agency’s Accounts for 1974, GC(XIX)/549, Vienna, Austria: IAEA, August 
1975, p. 13; The Agency’s Accounts for 1975, Draft, GOV/1781, Vienna, Austria: IAEA, April 1976, p. 11; The 
Agency’s Accounts for 1976, GC(XXI)/581, Vienna, Austria: IAEA, June 1977, p. 13; The Agency’s Accounts for 
1977, GC(XXII)/598, Vienna, Austria: IAEA, July 1978, p. 13; The Agency’s Accounts for 1978, GC(XXIII)/611, 
Vienna, Austria: IAEA, August 1979, p. 16; The Agency’s Accounts for 1979, GC(XXIV)/629, Vienna, Austria: 
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recent years to return to mid-1990s spending levels.  
Such trends in IAEA funding have led nonproliferation 
experts like Sokolski to call for drastic revisions to the 
IAEA’s budget and the system by which the Agency 
assess governments for annual funding. “If we are 
serious about safeguarding against the spread of nuclear 
weapons and preventing nuclear theft or terrorism,” 
Sokolski told the House subcommittee, “these trends 
[of under-funding the IAEA] must change.” In fact, 
in October 2006 IAEA Director General Mohamed 
ElBaradei himself argued emphatically for more 
Agency resources:

Our [safeguards] budget is only 130 million dollars. 
That’s the budget with which we’re supposed to verify 
the nuclear activities of the entire world . . . . Our budget, 
as I have said before, is comparable with the budget of 
the police department in Vienna. So we don’t have the 
required resources in many ways to be independent, 
to buy our own satellite monitoring imagery, or crucial 
instrumentation for our inspections. We still do not have 
our laboratories here in Vienna equipped for state-of 
the-art analysis of environmental samples.43

 At a minimum, ElBaradei’s argument suggests the 
need for more transparent discussion of the extent to 
which the IAEA, given its limitations in financial and 
other resources, is capable of administering effective 
safeguards worldwide.
 In sum, the analysis of this section suggests 
that the IAEA, given its own safeguarding goals, 
remains unable to safeguard effectively a broad 
range of sensitive nuclear materials and activities. 
In particular, the Agency cannot provide—even in 
principle!—timely warning of a non-nuclear-weapon 
state’s abrupt diversion of the most weapons-ready 
nuclear materials (i.e., highly enriched uranium
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and plutonium) from civilian applications to nuclear 
weapons or purposes unknown. Moreover, under 
current accounting methods dictating a false alarm rate 
of at most five percent, the IAEA must tolerate many 
significant quantities of unaccounted nuclear material 
at bulk-handling facilities before even suspecting a 
protracted diversion. Finally, the Agency appears to 
lack adequate financial resources to carry out many of 
its safeguarding activities effectively.
 Taken together, these findings raise important 
questions: 
 • Does the NPT’s Article IV affirm the right of 

signatories to nuclear materials and activities 
that the IAEA cannot effectively safeguard?

 • More broadly, does Article IV affirm the right of 
signatories to peaceful nuclear energy without 
any qualifications whatsoever?

These questions go to the heart of debates over the 
precise meaning of the “research, production, and 
use of nuclear energy for peaceful purposes without 
discrimination and in conformity with Articles I and 
II [of the NPT],” and the “fullest possible exchange of 
equipment, materials, and scientific and technological 
information for the peaceful uses of nuclear energy,” 
to which treaty signatories have a right under Article 
IV. Answers to these questions require a sustained 
analysis and interpretation of the NPT itself.

CLARIFYING THE SCOPE AND LIMITS  
OF THE NPT’S ARTICLE IV

 Treaties demand careful interpretation, and the 
Nuclear Nonproliferation Treaty is no exception. 
Careful interpretation is demanded because treaties 
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sometimes contain ambiguous language and, as Fred C. 
Iklé noted in his important 1964 study on negotiation, 
treaty language that lacks specificity can lead parties to 
“have an honest misunderstanding about implications 
that the agreement fails to spell out”; or one party, “while 
knowing what its opponent expected of the bargain,” to 
“pretend that it had a different understanding of it (i.e., 
the ambiguities are exploited to cover up a deliberate 
violation.)”44 Careful interpretation is also demanded 
because treaties may sometimes contain equivocal 
language. According to Iklé, such equivocality occurs 
when:

the parties to the agreement know that the ambiguous 
terms mean different things to each of them . . . . 
Equivocal language is used to cover up disagreement 
on issues which must be included for some reason in a 
larger settlement or which must be dealt with as if there 
was agreement. An equivocal agreement is similar to a 
partial agreement that leaves certain undecided issues for 
future negotiation, with the difference that the equivocal 
terms serve to cover up differences rather than mark 
them for future resolution (emphasis in the original).45

 When governments interpret treaties to deal with 
issues of ambiguity and equivocality, they generally 
adhere to a set of internationally-accepted principles 
that Section Three of the Vienna Convention on the Law 
of Treaties (VCLT) seeks to codify.46 Article 31 of the 
VCLT identifies the primary means of interpretation 
as the close reading of a treaty “in good faith in 
accordance with the ordinary meaning to be given to 
the terms of the treaty in their context and in the light 
of [the treaty’s] object and purpose.”47 In addition, the 
VCLT’s Article 32 endorses the use of “supplementary 
means of interpretation,” such as a treaty’s negotiation 
history and other travaux préparatoires (preparatory 
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materials), in order to confirm an Article 31-derived 
interpretation, or to determine a treaty’s meaning 
when such an interpretation “leaves the meaning 
ambiguous or obscure” or “leads to a result which is 
manifestly absurd or unreasonable.”48 To the extent that 
governments advocating a per se right or unqualified 
per se right interpretation of the NPT’s Article IV have 
arrived at this reading using the means of interpretation 
codified by the VCLT, the VCLT’s Article 32 provides a 
warrant for recourse to the NPT’s negotiation history, 
at the very least, to confirm whether or not this history 
supports this reading.

Negotiating and Concluding the NPT.

 The multilateral negotiations that led eventually to 
the NPT’s conclusion took place during the mid-to-late 
1960s in several contexts.49 Among the most important 
of these was the Eighteen Nation Disarmament 
Committee (ENDC).50 Formed in late 1961, the ENDC 
consisted of five states from the West: Britain, Canada, 
France, Italy, and the United States; five states from 
the Soviet bloc: Bulgaria, Czechoslovakia, Poland, 
Romania, and the Union of Soviet Socialist Republics 
(USSR); and eight nonaligned states: Brazil, Burma, 
Ethiopia, India, Mexico, Nigeria, Sweden, and the 
United Arab Republic.51 (France, however, declined to 
participate in the ENDC.) 
 When the ENDC began meeting in Geneva, 
Switzerland, in March 1962, it initially set out to 
negotiate and conclude an agreement on “general and 
complete disarmament under effective international 
control.”52 Over the next few years, though, negotiations 
stalled as American and Soviet delegates continually 
found themselves at loggerheads. But after the People’s 
Republic of China’s surprise detonation of a nuclear 



244

explosive device in October 1964, ENDC delegates 
changed the focus of their negotiations to concluding a 
nuclear nonproliferation treaty.53

 Prior to August 24, 1967, no draft nuclear 
nonproliferation treaty submitted to the ENDC contained 
any language whatsoever viewing peaceful uses of 
nuclear energy through the prism of “legal rights.” 
The idea for treaty language affirming the “rights” of 
signatories to peaceful nuclear energy apparently came 
from the Treaty for the Prohibition of Nuclear Weapons in 
Latin America and the Caribbean (Treaty of Tlatelolco), 
Article 17 of which states “Nothing in the provisions of 
this Treaty shall prejudice the rights of the Contracting 
Parties, in conformity with this Treaty, to use nuclear 
energy for peaceful purposes, in particular for their 
economic development and social progress.”54 The 
negotiations for the Treaty of Tlatelolco took place 
in the mid-to-late 1960s within the context of the 
Preparatory Commission for the Denuclearization of 
Latin America (known also by its Spanish acronym, 
COPREDAL). According to a confidential telegram 
from the U.S. Embassy in Mexico to the Department 
of State, the Peruvian delegation first proposed to 
COPREDAL the idea of including an article on nuclear 
energy for peaceful purposes.55 
 Soon after the conclusion of the Treaty of Tlatelolco’s 
negotiations in mid-February 1967, Latin American 
delegations to the ENDC began proposing that the 
draft nuclear nonproliferation treaty include language 
similar to Tlatelolco’s Article 17. The following month, 
American and Soviet negotiators began privately 
discussing possible language to deal with the issue 
of nuclear rights. As a mid-April 1967 memorandum 
suggests, originally the United States proposed to 
the USSR that language dealing with nuclear rights 
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appear in the preamble, and later proposed placing 
such language at the end of Article III, the provision on 
international control and IAEA safeguards. Throughout 
these private bilateral consultations, though, U.S.-
origin draft language did not propose to treat nuclear-
rights language in terms of “inalienable rights.”56 
According to an internal, now-declassified negotiation 
history from the U.S. Arms Control and Disarmament 
Agency, it was the Soviets who first proposed using 
the phrase “inalienable right” in Article IV:

While we originally preferred to leave the question of 
specific treaty language to nonaligned initiative during 
later negotiations, we agreed in May [1967] to a brief 
Soviet draft article:

Article IV

Nothing in the Treaty shall be interpreted as affecting the 
inalienable right of all the Parties to develop research, 
production and use of nuclear energy for peaceful 
purposes without discrimination and in conformity with 
Articles I and II of this treaty, as well as the right of the 
Parties to participate in the fullest possible exchange of 
information for, and to contribute alone or in co-operation 
with other States to, the further development of the 
applications of nuclear energy for peaceful purposes.57

In late August 1967, the American and Soviet 
delegations, after months of consultations with each 
other and with officials from other governments, tabled 
in the ENDC identical nonproliferation treaty drafts. 
These drafts contained this first, and a much shorter, 
version of Article IV that is quoted above.58

 Over the next year, ENDC delegates struggled to 
refine (among other things) the language of the NPT’s 
Article IV. At each turn, though, they collectively 
rejected several proposals to insert language into 
the treaty that would have expressly and explicitly 
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recognized the per se right of signatories to the supply 
of enrichment, reprocessing and other sensitive nuclear 
fuel-making technologies—and, in certain cases, to the 
acquisition of so-called nuclear explosive devices for 
civilian purposes. Several proposals stand out: 
 • In September 1967, Mexican delegate Jorge 

Castañeda proposed to the ENDC that Article 
IV includes a second paragraph establishing 
“the duty” (or express legal obligation) of “[t]
hose parties that are in a position to do so . . . 
to contribute, according to their ability, alone or 
in cooperation with other States or international 
organizations, to the further development of the 
production, industries, and other applications of 
nuclear energy for peaceful purposes, especially 
in the territories of non-nuclear-weapon 
States.”59

 • In mid-October 1967, the Romanian delegation 
to the ENDC submitted a working paper 
suggesting the inclusion of language in the 
preamble recognizing the right of signatories 
to nuclear energy for peaceful purposes as an 
“absolute right,” which is to say, an unqualified 
right.60

 • In late October 1967, the Brazilian delegation 
to the ENDC offered its own working paper 
proposing that Article IV expressly recognize the 
“inalienable right” of signatories to develop not 
only “nuclear energy for peaceful purposes,” but 
all nuclear technologies (presumably including 
nuclear fuel-making) up to “nuclear explosive 
devices for civil uses.”61

 • In early November 1967, the Nigerian delegation 
(in what appears to be an elaboration and 
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extension of the obligatory “duty” language 
found in Mexico’s September 1967 working 
paper) proposed that Article IV add several 
paragraphs that would legally oblige transfers 
of nuclear material and technology.62

 • In early February 1968, the Spanish government, 
which was not a member of the ENDC, submitted 
a memorandum to the committee calling for 
Article IV’s second paragraph to refer expressly 
to nuclear fuel-making technologies: 

The measures in the new draft concerning 
the right to participate as fully as possible 
in scientific and technical information for 
the peaceful uses of atomic energy are 
sound, and can have important effects on 
the development of non-nuclear countries. 
Nevertheless, the Spanish Government takes 
the view that this information should refer 
specifically to the entire technology of reactor and 
fuels [emphasis added].63

 • In mid-February 1968, the Brazilian delegation 
once again proposed that Article IV’s first 
paragraph affirm the right of all signatories to 
develop not only “nuclear energy for peaceful 
purposes,” but also all nuclear technology up to 
so-called peaceful nuclear explosive devices.64

 • And in late February 1968, the Italian delegation 
proposed that Article IV’s second paragraph be 
revised to contain instead the following negative 
declaration: 

Nothing in this Treaty shall be interpreted 
as affecting the inalienable right of all the 
Parties to the supply of source and special 
fissionable materials or equipment for the use 
of source and special fissionable materials for 
peaceful purposes.65 
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  All of these proposals were rejected by the ENDC. 
Indeed, the final text of the NPT contained no language 
explicitly referring to enrichment, reprocessing, and 
other nuclear fuel-making activities, or so-called nuclear 
explosive devices for peaceful purposes—let alone 
expressly recognizing the per se right of signatories to 
nuclear fuel-making.66

 That said, the NPT’s Article III contains language 
that, at the very least, appears to contemplate that both 
nuclear-weapon and non-nuclear-weapon signatories 
might produce, access, and use even the most weapons-
ready nuclear materials in civilian applications of 
nuclear technology. Article III’s first paragraph states:

Procedures for the safeguards required by this Article 
shall be followed with respect to source or special 
fissionable material whether it is being produced, 
processed or used in any principal nuclear facility or 
is outside any such facility. The safeguards required 
by this Article shall be applied on all source or special 
fissionable material in all peaceful nuclear activities 
within the territory of such State, under its jurisdiction, 
or carried out under its control anywhere.67

Paragraph two adds:

Each State Party to the Treaty undertakes not to 
provide: (a) source or special fissionable material, or (b) 
equipment or material especially designed or prepared 
for the processing, use or production of special fissionable 
material, to any non-nuclear-weapon State for peaceful 
purposes, unless the source or special fissionable 
material shall be subject to the safeguards required by 
this Article.68

Yet, though these provisions describe the scope of 
responsibility for IAEA safeguards, they do not 
explicitly address the range of nuclear activities 
that are prohibited or permitted. Rather, the key to 
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harmonizing these provisions with the NPT’s larger 
prohibitions against proliferation in Articles I and 
II lies in Article III’s third paragraph, which states: 
“The safeguards required by this Article shall be 
implemented in a manner designed to comply with 
Article IV of this Treaty . . .”69 If Article IV is read broadly 
and permissively to permit any nuclear activity short 
of inserting fissile material into a nuclear explosive, 
then the IAEA safeguards required by Article III will 
play, at best, a formalistic role, and the importance 
of the effectiveness (or lack of effectiveness) of IAEA 
safeguards will be of little consequence. In contrast, 
if Article IV—as well as Articles I and II, the NPT 
provisions to which Article IV itself shall conform—are 
read carefully and less permissively, then the actual 
effectiveness of IAEA safeguards will play a crucial 
role in determining whether or not certain types of 
nuclear materials, technologies and activities should 
enjoy protection under Article IV.

The Three Qualifications of Article IV’s “Inalienable 
Right.”

 To be sure, Article IV of the NPT recognizes the 
“inalienable right” of signatories to peaceful nuclear 
energy. However, it also explicitly imposes two 
qualifications on the “nuclear energy for peaceful 
purposes” to which NPT signatories have an 
“inalienable right.” Signatories shall develop “research, 
production, and use” of peaceful nuclear energy (1) 
“without discrimination,” and (2) “in conformity with 
articles I and II of this Treaty.”70 Moreover, when the 
NPT’s Article III defines the purpose of comprehensive 
safeguards by the IAEA as the “verification of the fulfillment 
of [signatory] obligations assumed under this Treaty with 
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a view to preventing the diversion of nuclear energy 
from peaceful purposes to nuclear weapons and other 
nuclear explosive devices,”71 it effectively establishes 
(3) “conformity with Article III” as a third qualification. 
These three qualifications, when understood in relation 
to the treaty’s preamble and main text, not only narrow 
the scope of “nuclear energy for peaceful purposes” to 
which signatories have an “inalienable right,” but also 
establish criteria that signatories must meet in order to 
exercise this right.
 To begin with, paragraph seven of the NPT’s 
preamble lays out the principle that addresses the 
special meaning of Article IV’s first qualification, 
“without discrimination,” within the context of the 
treaty.72 That paragraph affirms:

the principle that the benefits of peaceful applications 
of nuclear technology, including any technological by-
products which may be derived by nuclear-weapon 
States from the development of nuclear explosive 
devices, should be available for peaceful purposes to all 
Parties of the Treaty, whether nuclear-weapon or non-
nuclear weapon States (emphasis added).73

To be clear, neither this principle (which hereinafter 
I refer to as the “benefits-without-discrimination” 
principle), nor any other part of the NPT, ever expressly 
requires that any specific nuclear technology, or any 
specific peaceful application of nuclear technology, be 
made available to all signatories, but rather that 
only that the benefits of a given nuclear technology’s 
peaceful application be made available somehow. In 
essence, this principle recognizes that some nuclear 
technologies and some peaceful applications of nuclear 
technology—to take an extreme example, so-called 
“nuclear explosions for peaceful purposes” in civilian 
mining, excavation, or canal-digging operations—
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may be too uneconomical, too proliferative, and too 
unsafeguardable to permit non-nuclear-weapon states 
to acquire and use them. Thus, when Article IV’s first 
qualification applies this principle to peaceful nuclear 
energy, it appears to permit, in principle, the denial 
of a given nuclear technology or a given nuclear 
technology’s peaceful application to a signatory as 
long as the benefits of the denied nuclear technology’s 
peaceful application are made available somehow.
 Article IV’s second qualification requires that the 
development of “research, production, and use” of 
peaceful nuclear energy be “in conformity with articles 
I and II” of the NPT. These two articles articulate the 
NPT’s main prohibitions against the direct and indirect 
proliferation of nuclear weapons by treaty signatories. 
Article I prohibits nuclear-weapon signatories from 
giving nuclear weapons and other nuclear explosive 
devices, or control over such devices, to “any recipient 
whatsoever,” and also forbids them from “assist[ing], 
encourage[ing], or induc[ing]” any non-nuclear-
weapon state “to manufacture or otherwise acquire” 
nuclear explosive devices.74 Article II correspondingly 
prohibits non-nuclear-weapon signatories from 
receiving nuclear explosive devices, or control over 
such devices, and also forbids them from building 
or acquiring in any way nuclear explosive devices, 
and from receiving or seeking “any assistance in the 
manufacture” of such devices.75 Article IV’s second 
qualification therefore effectively narrows the scope 
of “nuclear energy for peaceful purposes” to which 
signatories have an “inalienable right” under Article 
IV, for peaceful nuclear energy “in conformity with 
articles I and II” excludes not only nuclear explosive 
technology for peaceful or nonpeaceful purposes, but 
also other nuclear technology and assistance that could 
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“assist, encourage, or induce” non-nuclear-weapon 
states “to manufacture or otherwise acquire” nuclear 
explosive technology.76

 Furthermore, the NPT’s Article III requires each non-
nuclear-weapon signatory to conclude a comprehensive 
safeguard agreement with the IAEA “for the exclusive 
purpose of verification of the fulfillment of its obligations 
assumed under this Treaty with a view to preventing the 
diversion of nuclear energy from peaceful purposes to 
nuclear weapons and other nuclear explosive devices” 
(emphasis added).77 By requiring non-nuclear-weapon 
signatories to submit to full-scope IAEA safeguards in 
order to verify the fulfillment of their obligations under 
Articles I and II, as well as other parts of the NPT, 
Article III effectively establishes a third legally-binding 
qualification on the “nuclear energy for peaceful 
purposes” to which signatories have an “inalienable 
right” under Article IV. That is, to develop “research, 
production, and use” of peaceful nuclear energy “in 
conformity with articles I and II” necessarily implies 
full “conformity with article III.”78 Thus, Article 
IV’s third qualification appears to recognize the 
“inalienable right” of a signatory to peaceful nuclear 
energy only when the signatory’s nuclear activities are 
effectively safeguardable by the IAEA, and the signatory 
complies fully with its obligations under Article III of 
the NPT and related IAEA comprehensive safeguards 
agreements.79

Article IV’s Three Qualifications and Nuclear 
Explosions for Peaceful Purposes.

 With respect to “nuclear explosions for peaceful 
purposes,” the majority of the NPT negotiators 
understood that, at the time of their negotiations and 
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for the foreseeable future, nuclear explosive technology 
in civilian projects not only lacked clear and immediate 
economic benefits, especially when compared to non-
nuclear alternatives; but also possessed an unacceptable 
risk of nuclear proliferation since such technology 
could not be effectively safeguarded by the IAEA. Hence, 
the final text of the NPT denies non-nuclear-weapon 
signatories access both to nuclear explosive technology 
and its peaceful applications. 
 In conformity with the preamble’s “benefits-
without-discrimination” principle, though, the NPT’s 
Article V outlines the framework by which non-nuclear-
weapon signatories could avail themselves of “the 
potential benefits” of nuclear explosive technology’s 
peaceful application, if such economic benefits should 
ever materialize. The relevant part of Article V reads:

Each Party to the Treaty undertakes to take appropriate 
measures to ensure that, in accordance with this Treaty, 
under appropriate international observation and through 
appropriate international procedures, potential benefits 
from any peaceful applications of nuclear explosions 
will be made available to non-nuclear-weapon States 
Party to the Treaty on a non-discriminatory basis and that 
the charge to such Parties for the explosive devices used 
will be as low as possible and exclude any charge for 
research and development. Non-nuclear-weapon States 
Party to the Treaty shall be able to obtain such benefits, 
pursuant to a special international agreement or 
agreements, through an appropriate international body 
with adequate representation of non-nuclear-weapon 
States . . . (emphasis added).80

As the NPT’s negotiation history reveals, many of the 
non-nuclear-weapon states represented at the ENDC 
did not view either the denial of nuclear explosive 
technology and its peaceful applications, or Article 
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V’s framework for providing the “potential benefits” 
of the denied nuclear explosive technology’s peaceful 
applications, as discriminatory per se.81 For example, in 
late January 1968 Polish delegate Mieczyslaw Blusztajn 
remarked to the ENDC:

I should like once again to stress that the right of all 
countries to conduct peaceful nuclear explosions is not at 
stake. The only matter to be settled is the procedure and 
the conditions to be observed so that countries which 
forgo the manufacture of nuclear devices shall not be 
deprived of the benefits that may be derived from the use 
of nuclear explosives (emphasis added).82

Bulgarian delegate Kroum Christov echoed the Polish 
delegate’s sentiments:

[I]t seems to us quite clearly impossible to admit and 
to include in the non-proliferation treaty the right to 
manufacture nuclear devices and to carry out nuclear 
explosions. There is no question in this case of denying a 
right; nor should the prohibition of all activity of this nature be 
regarded as an infraction of that right. Account is taken of a 
state of facts which, for reasons which cannot be refuted 
and which have been explained here at length, renders 
the manufacture of nuclear devices incompatible with a 
non-proliferation treaty (emphasis added).83

 In retrospect, the efforts of NPT negotiators to 
limit the spread of nuclear explosive technology 
for peaceful purposes proved to be well-founded. 
Indeed, the “potential benefits” of so-called peaceful 
nuclear explosives (PNEs) never materialized as non-
nuclear explosive alternatives for mining, excavation, 
and canal-digging operations emerged as safer and 
more economical choices.84 In fact, in May 1995 
the quadrennial NPT review conference made the 
following conclusions about PNEs: 
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The Conference records that the potential benefits of the 
peaceful applications of nuclear explosions envisaged in 
article V of the Treaty have not materialized. In this context, 
the Conference notes that the potential benefits of the 
peaceful applications of nuclear explosions have not 
been demonstrated and that serious concerns have been 
expressed as to the environmental consequences that 
could result from the release of radioactivity from such 
applications and on the risk of possible proliferation of 
nuclear weapons. Furthermore, no requests for services 
related to the peaceful applications of nuclear explosions 
have been received by IAEA since the Treaty entered into 
force. The Conference further notes that no State party 
has an active programme for the peaceful application of 
nuclear explosions (emphasis added).85

Moreover, though the Comprehensive Nuclear-Test-Ban 
Treaty has not entered into force, it has nonetheless 
helped to support an international norm against the 
use of nuclear explosions, whether for nonpeaceful or 
allegedly peaceful purposes.86

 By prohibiting non-nuclear-weapon states from 
developing, accessing, and using so-called peaceful 
nuclear explosive devices, the NPT reinforces the 
importance of the following principle: When the IAEA 
cannot effectively safeguard the nuclear material 
involved in an allegedly-peaceful application of nuclear 
technology, then the NPT does not protect the right of 
states to develop, access or use that allegedly-peaceful 
application of nuclear technology.

Article IV’s Three Qualifications and Nuclear 
Energy for Peaceful Purposes.

 In conformity with Article IV’s three qualifications, 
then, both (a) the “benefits-without-discrimination” 
principle of the NPT’s preamble, and (b) the framework 
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by which Article V allows non-nuclear-weapon 
signatories to avail themselves of the “potential 
benefits” of nuclear explosive technology’s peaceful 
applications without providing them actual access 
to the technology or its peaceful application, can 
be applied to enrichment, reprocessing, and other 
sensitive nuclear fuel-making activities. It is both 
plausible and consistent for governments to interpret 
Article IV as affirming the “inalienable right” of nuclear 
signatories to develop “research, production, and use” 
of nuclear fuel making only to the extent that such 
nuclear fuel-making activities: (1) are economically 
beneficial in accordance with the treaty’s preamble 
(Article IV’s first qualification); (2) possess a low risk 
of proliferation in accordance with Articles I and II 
(Article IV’s second qualification); and (3) are effectively 
safeguardable and undertaken in full compliance with 
NPT and IAEA safeguard obligations in accordance 
with Article III (Article IV’s third qualification).87 
Moreover, it is both plausible and consistent with the 
treaty to deny signatories from developing, acquiring, 
and using nuclear fuel-making technologies (especially 
those which are related to nuclear materials that the 
IAEA cannot effectively safeguard) that can assist 
them in manufacturing nuclear weapons under some 
circumstances—at the very least, when they fail to 
comply with their obligations under the NPT’s Article 
III and related IAEA safeguards agreements—as 
long as the benefits of peaceful applications of such 
nuclear fuel-making technologies are made available 
to them.88

 As the NPT’s negotiation history reveals, ENDC 
delegations from both nuclear-weapon states and non-
nuclear-weapon states viewed nuclear fuel-making in 
a manner similar to nuclear explosives for peaceful 
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purposes: that is, as potentially aiding and even 
constituting the manufacture of nuclear weapons. 
For example, in September 1962 British delegate Sir 
Michael Wright told the ENDC:

The thing which is unique to a nuclear weapon is its 
warhead. And what is there in a nuclear warhead that is 
found in no other weapons? . . . It is the fissile material in 
the warhead; that is to say, the plutonium and uranium-
235, the two fissile materials now most commonly used 
in nuclear weapons.

If we are to deal effectively with nuclear weapons we must 
concentrate on the fissile material which every nuclear weapon 
has and which no other weapon has [emphasis added].89

To take another example, in February 1966 Swedish 
delegate Alva Myrdal argued before the ENDC:

We could, of course, all agree that it is important to 
block the road to nuclear-weapon development as 
early as possible. But we must be aware that what we 
are facing is a long ladder with many rungs, and the 
practical question is: on which of these is it reasonable 
and feasible to introduce the international blocking? . . . 
To prohibit just the final act of “manufacture” would seem to 
come late in these long chains of decisions [emphasis added]. 
. . Could a middle link be found on which the prohibitory 
regulation should most definitely be focused?90

A month later, during a speech to the ENDC, Burmese 
delegate U. Maung Maung Gyi answered Myrdal’s 
question:

An undertaking on the part of the non-nuclear weapon Powers 
not to manufacture nuclear weapons would in effect mean 
forgoing the production of fissionable material [emphasis 
added] . . . and such production is the first essential step 
for the manufacture of these weapons and constitutes 
an important dividing line between restraint from and 
pursuit of the nuclear path.91
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 Proponents of the per se right or unqualified per 
se right reading of Article IV might counter the above 
reading by claiming that Article IV’s second paragraph 
necessarily obliges signatories to transfer any and 
all nuclear technology, materials, and assistance—
including nuclear fuel making—in an unqualified and 
unfettered manner. The relevant part of that paragraph 
states: “All the Parties of the Treaty undertake to 
facilitate, and have the right to participate in, the 
fullest possible exchange of equipment, materials, 
and scientific and technological for the peaceful uses 
of nuclear energy.”92 It is important to note, though, 
that this paragraph is carefully worded to call not for 
“the fullest exchange,” but rather for only “the fullest 
possible exchange,” and thus actually encourages NPT 
signatories to exchange nuclear technology, materials, 
and know-how with great care, caution, and restraint.93 
In May 2005, during a speech to the quadrennial NPT 
review conference, Christopher Ford (at the time 
the Principal Deputy Assistant Secretary of State 
for Verification, Compliance and Implementation) 
elaborated this point:

The use of the term “fullest possible” is an 
acknowledgement that cooperation may be limited. 
Parties are not compelled by Article IV to engage in 
nuclear cooperation with any given state—or to provide 
any particular form of nuclear assistance to any other 
state. The NPT does not require any specific sharing of 
nuclear technology between particular States Party, nor 
does it oblige technology-possessors to share any specific 
materials or technology with non-possessors.94

“[T]o conform both to the overall objective of the  
NPT—strengthening security by halting nuclear prolif-
eration and to any Article I and III obligations,” Ford 
added, “supplier states must consider whether certain 
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types of assistance, or assistance to certain countries, 
are consistent with the nonproliferation purposes and 
obligations of the NPT, other international obligations, 
and their own national requirements.” NPT signatories, 
Ford concluded, “should withhold assistance if they 
believe that a specific form of cooperation would 
encourage or facilitate proliferation, or if they believe 
that a state is pursuing a nuclear weapons program in 
violation of Article II, is not in full compliance with 
its safeguards obligations, or is in violation of Article 
I.”95 Moreover, by establishing no per se obligation or 
duty of nuclear exporters to give any specific nuclear 
technology, material, or assistance, Article IV’s second 
paragraph suggests that nuclear importers, at the 
same time, have no reciprocal per se right to receive 
or otherwise acquire any specific nuclear technology, 
material or assistance.96

 In sum, the analysis of this section suggests that 
the NPT does not affirm the “inalienable right” of 
signatories to nuclear materials and activities that 
the IAEA cannot effectively safeguard. In fact, this 
explains why the treaty prohibits non-nuclear-weapon 
signatories from developing, accessing, or using so-
called “nuclear explosions for peaceful purposes,” the 
most military-relevant of civilian applications of nuclear 
technology. Instead, the NPT appears to establish 
three qualifications on Article IV which condition the 
extent to which signatories have an “inalienable right” 
to develop and use peaceful nuclear energy—key 
qualifications being a signatory’s full compliance with 
its obligations under the NPT and IAEA comprehensive 
safeguards agreements and the actual ability of the 
IAEA to administer effective safeguards on nuclear 
materials in a given civilian application of nuclear 
technology. But while the NPT may be understood 
as prohibiting non-nuclear-weapon signatories from 
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unsafeguardable nuclear materials and activities, 
the treaty also provides for mechanisms by which 
nuclear-weapon signatories can provide, individually 
or through multilateral frameworks, the benefits of 
proscribed, unsafeguardable peaceful applications of 
nuclear technology in a nondiscriminatory manner to 
non-nuclear-weapon signatories in full compliance.

MOVING AWAY FROM A CROWD OF VIRTUAL 
NUCLEAR-WEAPON STATES

 On the morning of October 9, 2006, the Democratic 
People’s Republic of Korea exploded a nuclear 
weapon.97 Having long subscribed to the unqualified 
per se right reading of the Nuclear Nonproliferation 
Treaty, North Korea became the first ever non-nuclear-
weapon state to use the treaty as cover for the overt and 
covert production of weapons-usable fissile material, 
and then to quit the treaty, and later build and detonate 
a nuclear explosive device.98

 If governments continue to interpret the NPT as 
recognizing the per se right or, worse, the unqualified 
per se right of signatories to enrichment, reprocessing, 
and other sensitive nuclear activities, then this will 
all but guarantee the emergence of more nuclear 
fuel-making states—of what IAEA Director General 
Mohammed ElBaradei now chillingly describes as 
virtual nuclear-weapon states. The world will move 
towards a nuclear-armed crowd.
 As we have seen, though, the NPT need not be read 
this way. Governments can—and should—interpret 
the treaty in a pragmatic and sustainable way that 
rejects not only claims of an unqualified per se right, 
but also of a per se right, of signatories to nuclear fuel 
making. 
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The Role of IAEA Candor.

 A necessary condition for more pragmatic and 
sustainable readings of the NPT, however, will be 
IAEA candor with respect to what it can and cannot 
effectively safeguard. In the past, the Agency avoided 
discussion of this issue, but such avoidance served 
only to promote widely the mistaken belief that IAEA 
safeguards are always effective, even when applied 
to uranium enrichment, plutonium reprocessing, 
and other sensitive nuclear activities. In turn, this 
mistaken belief lent support to interpretations of the 
NPT’s Article IV recognizing the per se right—and, in 
Iran’s case, even the unqualified per se right—of NPT 
signatories to nuclear fuel-making.
 The IAEA is certainly capable of candor. When the 
Persian Gulf War’s aftermath exposed the extent to 
which the Agency could not verify the completeness 
of a state’s declaration, the IAEA moved to clarify its 
legal inspection authority99 and improve its technical 
capabilities.100 To meet the dangers posed by the 
emergence of ever more virtual nuclear-weapon states, 
though, the Agency will have to do much more. In 
particular, the IAEA—given its inability at times to 
meet, in practice, key safeguarding goals, as well as 
its budgetary limitations—will need to admit the 
dangerous nuclear materials (e.g., direct-use materials, 
such as highly enriched uranium, mixed-oxide fuels, 
and separated plutonium) and activities (e.g., nuclear 
fuel-making, especially at bulk-handling facilities) for 
which it cannot provide timely warning of diversion, 
and thus cannot effectively safeguard. Moreover, 
the Agency should make a point of describing and 
identifying its accountancy, inspection, containment, 
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and surveillance of these still unsafeguardable activities 
and materials as, at best, “monitoring” rather than 
“safeguarding.”101

 In short, with greater candor and clarity about the 
IAEA’s safeguarding shortfalls, the Agency can help 
governments to clarify the line between effectively 
safeguardable, and therefore truly “safe,” nuclear 
materials, technologies, and activities; and those which 
are not currently safeguardable and thus not merely 
“sensitive,” but also inherently “dangerous.”102

The Role of Legal Clarity by Governments.

 Within the last few years, Iran’s nuclear 
intransigence and North Korea’s nuclear detonation 
have created a greater sense of urgency among 
governments seeking to curb nuclear proliferation. For 
example, in an attempt to clarify further the extent to 
which nuclear technology, materials, and know-how 
should be exchanged, the French Republic went so 
far as to propose a set of criteria during the lead-up to 
the 2005 quadrennial NPT review conference, criteria 
which importing states would need to meet in order to 
receive nuclear goods. “The export of such materials, 
facilities, equipment, or related technologies,” France 
suggested in a May 2004 working paper, “should 
only be envisaged in the light of the existence of a set 
of conditions relevant to the global nonproliferation 
regime and NPT objectives”—conditions such as:
 • an alleged energy need in the [importing] 

country;
 • a credible nuclear power generation program 

and related fuel cycle needs; 
 • an economically rational plan for developing 

such projects;
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 • an Additional Protocol [granting the IAEA 
greater legal authority to inspect for undeclared 
nuclear materials and activities] brought into 
force and implemented before any physical 
transfer or transfer of know-how;

 • the highest standard of nonproliferation 
commitments;

 • the effective and efficient implementation of an 
export control system with adequate sanctions;

 • the highest standard of nuclear security and 
safety;

 •  an analysis of the stability of the country and 
the region concerned.103

Within recent months, moreover, the U.S. Government 
has again signaled its support of proposals in the 
French working paper.104

 That said, the United States and like-minded 
governments have yet to counter directly readings of 
the NPT’s Article IV recognizing the per se right, or the 
unqualified per se right, to nuclear fuel-making. One 
can think of Article IV as international law’s equivalent 
of a Rorschach Test: What a government claims to see 
in this treaty provision—either de jure cover for its 
approach to de facto status as virtual nuclear-weapon 
state, or clear criteria limiting the scope of “nuclear 
energy for peaceful purposes” to which signatories 
have an “inalienable right”—certainly reveals a great 
deal about how it views the NPT’s fundamental and 
overriding goal of nuclear nonproliferation.
 Certainly, the clarity or confusion with which 
governments seeking to curb nuclear proliferation 
interpret Article IV will substantially impact the 
decisions of other NPT signatories in the not-too-distant 
future. Although a consistent and sustainable reading 
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of the NPT, by itself, cannot prevent the emergence 
of future proliferation problems, it can provide 
governments with a clear and legal foundation for 
effective policies which, at the very least, delegitimize 
unqualified per se readings of Article IV, and thus 
strongly discourage other NPT signatories from 
imitating, or even improving upon, the North Korean 
and Iranian examples. In contrast, a confused and 
muddled answer—or, equally as bad, no response 
at all—will have precisely the opposite effect. It will 
encourage ever more signatories to believe, and act on 
the belief, that they have a right under all circumstances, 
even non-compliance with NPT and IAEA obligations, 
to any nuclear activity short of inserting fissile material 
into a nuclear weapon. 
 In such a world, signatories in full compliance with 
their NPT and IAEA obligations would face, to borrow 
key phrases from Article 32 of the Vienna Convention 
on the Law of Treaties, the “manifestly absurd” and 
“unreasonable” outcome of ever more virtual nuclear-
weapon states like Iran, and ever more actual nuclear-
armed states like North Korea.
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