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Abstract 
 
The Treaty on the Non-Proliferation of Nuclear Weapons (NPT) allows states to exempt 

nuclear material from international safeguards for use in nuclear submarine programs. 

This material, however, could be diverted for nuclear weapons purposes without the 

knowledge of inspectors, creating a potentially dangerous loophole in the treaty. This 

paper argues that to exercise the loophole today would amount to admitting a nuclear 

weapons program, making it a particularly poor pathway to a weapon for a potential 

proliferant. Still, if states like Brazil ultimately exempt nuclear material from safeguards 

for a nuclear submarine effort, they could set a dangerous precedent that makes it easier 

for others to use the loophole as a route to a nuclear weapons capability. There are 

several policy options available to mitigate the damage of such a precedent; most 

promising is the prospect of a voluntary safeguards arrangement that would allow 

international inspectors to keep an eye on nuclear material even after it has been 

dedicated to a naval nuclear propulsion program. 
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Nuclear-powered submarines have long been exclusively the province of the established 

nuclear weapons states. But this small club is poised to expand. India is finally 

conducting sea trials of its long-delayed indigenous nuclear submarine, Brazil recently 

opened the shipyard that it hopes will construct five nuclear submarines over the next 

ten years, and Argentina and Iran also have expressed interest in deploying nuclear subs 

in the future.1 

Beyond the concern this raises about the possibility of a new naval arms race, a 

number of analysts have pointed to the potential proliferation risk associated with 

nuclear submarines.2 The Treaty on the Non-Proliferation of Nuclear Weapons (NPT) 

allows states to exempt nuclear material from international safeguards for use in nuclear 

submarines. The nuclear fuel that powers naval reactors is also useful in weapons work, 

and the nonproliferation community has long worried that exempted material could be 

diverted to a nuclear weapons program without the knowledge of inspectors. Naval 

nuclear propulsion, then, may represent a dangerous loophole in the NPT.3 

The naval nuclear propulsion loophole, however, functions as a kind of canary in 

the coal mine: any attempt by a proliferant state to take nuclear material out of 

safeguards for a nuclear submarine program—at least in the present international 

security environment—would be rightly seen as a significant step toward the 

development of nuclear weapons. From the standpoint of the international community, 

this pathway to nuclear weapons is probably preferable to an approach that would not 

be as quickly discovered, such as the use of covert facilities or the acquisition of sensitive 

nuclear materials from other states. 
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The alerting power of the naval nuclear propulsion loophole, however, is partly a 

function of its novelty. No state has ever taken advantage of the ability to exempt 

material for use in military naval reactors, and only the P-5 nuclear weapons states 

currently deploy nuclear submarines. If the exercise of the naval propulsion exemption 

comes to be seen as acceptable or normal, or if more states begin deploying nuclear 

submarines, then the loophole could become much more dangerous. An Iranian 

exemption of nuclear material for a supposed submarine effort, for example, would set 

off fewer alarm bells if its rivals also were pursuing nuclear-powered subs. And so the 

international community is right to attempt to dissuade states from removing nuclear 

material from safeguards for naval propulsion, and to pursue other avenues for closing 

or limiting the loophole. 

This article proceeds in three parts. First, I discuss the origins of the naval nuclear 

propulsion loophole and point to several ways in which it differs from other NPT 

loopholes. Next, I survey the handful of states that have expressed interest in nuclear 

submarines, highlighting the nonproliferation implications of their naval propulsion 

programs. Finally, I describe several policy options for narrowing the loophole or for 

closing it altogether. 

The Origins and Consequences of the Naval Nuclear Propulsion Loophole 

 The naval nuclear propulsion loophole differs from other gaps in the nuclear 

nonproliferation regime in several ways, with important implications for how the 

loophole is perceived by the international community and in how, ultimately, it can be 

filled. First, the safeguards exemption for naval reactors is a sin of omission—it is not 
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made explicit in the NPT. Second, this gap in the treaty was no accident; it was quite 

explicitly designed into the NPT. Third, the potential danger of the loophole was 

recognized at the time the agreement was drafted. Finally, the declaration requirements 

associated with this loophole make it highly alerting, which reduces the risk that states 

will choose this path to a nuclear weapons capability. 

A sin of omission 

 There are two broad categories of loopholes in international agreements. Perhaps 

the most common type of loophole is invoked by the text of the treaty itself, or comes 

about as a result of disagreements about the correct interpretation of treaty language. 

The withdrawal clause in Article X of the NPT is a loophole of this type. Similarly, some 

argue that the nuclear weapons states’ reluctance to disarm is a kind of loophole 

resulting from a particular interpretation of their requirements under Article VI.4 

Another type of loophole is created when the text of an international agreement 

fails to explicitly address some possible state action. Loopholes formed in this way do not 

necessarily imply that the drafters of the treaty did not consider the issue—such 

loopholes may be intentional or not. No treaty is exhaustive, and states must make 

decisions about what issues to cover explicitly in the text of an agreement.  

The safeguards exemption for naval nuclear propulsion is of this latter type: it is a 

sin of omission. The NPT simply does not address the military uses of nuclear technology 

beyond nuclear weapons. It was left, then, to the International Atomic Energy Agency 

(IAEA) to create rules about how to safeguard enriched uranium intended for use in 

military naval reactors. Recognizing that international inspections of military facilities 
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would be a non-starter, the IAEA relies instead on state declarations. When exempting 

nuclear materials from safeguards for non-explosive military use, states must declare the 

activity and the amount of material employed, provide assurances that the material will 

not be used for nuclear weapons, and agree to reinstate safeguards on the material when 

its use for military purposes concludes.5 The IAEA, however, does not attempt to verify 

these declarations, and so states may see this exemption as a convenient way to divert 

nuclear material for use in a covert weapons program. 

The distinction between gaps in a treaty and more explicit loopholes is important 

for three reasons. First, when loopholes are not addressed in an international agreement, 

no amount of legal wrangling over the treaty text will settle the issue. Justification for 

explicit loopholes often comes down to a debate over the original intent of the treaty 

language, or over the broader context of particular treaty clauses.6 This kind of argument 

is largely avoided when loopholes are simply not covered by the treaty. When non-

nuclear weapons states within the NPT have announced their interest in nuclear 

submarines, for example, the public debate has centered on the nonproliferation or other 

consequences of that behavior, rather than its legality. That is, taking advantage of the 

naval propulsion exemption may be unwise, but it is not illegal. By contrast, consider the 

debate about states’ supposed “right to enrich” under the NPT. Here, the argument 

largely devolves into a back-and-forth over the meaning of particular treaty text.7  

Second, and as a consequence, there tends to be much broader consensus about 

the existence of a loophole when it is not addressed by the treaty at all. This, in turn, 

affects the likelihood of an international response to gaps in an agreement. If a loophole 



5 

is widely recognized as a problem for the goals of the treaty, state parties can get to work 

fixing it rather than arguing over the correct interpretation of decades-old treaty 

language. A clear gap in the agreement’s coverage potentially facilitates solutions. In the 

case of the naval nuclear propulsion loophole, the broad agreement that a loophole 

exists has not yet led to a concerted attempt at filling the gap in the treaty. This lack of 

action—in the face of many proposals—may stem from the perception that the loophole 

does not at this time constitute a significant threat to nonproliferation goals. 

 Finally, loopholes created by omission are often much broader than those 

resulting from explicit treaty text. With no treaty language to constrain them, states can 

take advantage of entire issue areas in which to act without fear of legal transgression. 

Because it is created by a gap in the treaty, the naval nuclear propulsion loophole is in 

fact quite a bit broader than it first appears. In contemporary policy debates, the NPT’s 

failure to address non-explosive military uses of nuclear technology is most relevant to 

naval nuclear propulsion, but there are potentially a number of other applications that 

qualify for the exemption. Material to power nuclear reactors for military spacecraft 

might be exempted: both the United States and Soviet Union had long-running space 

nuclear propulsion programs, and other countries, such as China and France, 

investigated the technology.8 The exemption also would apply to material destined for 

military reactors intended for radiation testing or to power a military base. While the 

United States was aware of these broader uses for the military exemption, it preferred to 

keep the focus on naval reactors. For example, a now-declassified State Department 

cable cautioned the US Embassy in Tokyo in 1976 that the exemption had only been 
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publicly linked to naval nuclear propulsion. It instructed that other possible applications 

should not be volunteered to Japanese government officials, but could be acknowledged 

if asked.9 

A loophole by design 

 The NPT’s failure to address military non-explosive uses of nuclear technology 

was not an accident. Early drafts of the treaty included language that would have 

required non-nuclear weapons states to put all of their nuclear activities under 

safeguards, eliminating the possibility of exempting nuclear material from safeguards for 

any reason.10 By the time the NPT opened for signature in 1968, Article III limited 

safeguards for non-nuclear weapons states to “all source or special fissionable material in 

all peaceful nuclear activities,” (emphasis added) thus excluding military non-explosive 

uses such as naval propulsion.11 

 Naval nuclear propulsion ultimately was left out of the NPT because of the 

complex dynamics of multilateral treaty negotiations. Two factors in particular 

influenced the decision to allow the military exemption. First, the United States 

recognized that the NPT would only be effective to the extent that it received widespread 

international adherence, and so Washington was focused on winning the approval of key 

allies for the proposed treaty. Italy and the Netherlands, however, hoped to pursue 

nuclear-powered naval vessels in the future, while the United Kingdom worried that 

treaty language would complicate the import of naval reactors from the United States.12 

By leaving a gap in the treaty, the NPT’s drafters helped to allay the concerns of these 

important allies.13 Even the requirement that non-weapons states place their peaceful 
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nuclear activities under IAEA safeguards was something of a victory; U.S. allies had 

insisted on removing language calling for mandatory safeguards from early drafts of the 

NPT.14 

 Second, the NPT drew criticism from some quarters for putting in place a two-

tiered system, in which the five recognized nuclear weapons states would be treated 

differently than other members. To some extent, this was unavoidable—the fundamental 

goal of the NPT, after all, was to prevent new countries from joining the select club of 

nuclear weapons states. But the treaty also created obligations for non-nuclear states 

that the weapons states did not share; foremost among these was the requirement that 

states outside the P-5 place their nuclear facilities under international safeguards. The 

United States tried to cushion the blow by voluntarily offering to implement IAEA 

safeguards at its civilian facilities, but no nuclear weapons state—including the United 

States—was willing to go further and allow inspectors to have access to sensitive military 

installations.15 In this context, requiring non-weapons states to place non-explosive 

military activities under safeguards, or prohibiting such activities altogether, might have 

been seen as one more way in which the non-weapons states were being asked to bear a 

larger share of the burden under the treaty. 

Anticipating a loophole 

Loopholes in international agreements often take countries by surprise; either 

they are not anticipated by the drafters of the treaty, or changes in technology or 

circumstances create new opportunities for states to evade the intent of the agreement. 

The spread of gas centrifuge technology, for example, and with it the relatively 
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inexpensive means to develop a latent nuclear weapons capability, can be seen as 

opening an unexpected loophole in the NPT.16 That the peaceful uses of nuclear 

technology allowed for in the treaty could be used to bring states to the brink of nuclear 

weapons possession was much less clear at the time of the NPT’s negotiation.17 

Here again, the naval nuclear propulsion loophole is different. Not only did the 

international community intentionally avoid addressing the naval propulsion issue, the 

risk that states would take advantage of this gap in the treaty was well understood at the 

time the NPT was being negotiated. A draft U.S. position paper from 1965 was quite 

explicit: “The U.S. position…is that we do not wish to create a possible loophole 

whereby a non-nuclear state might claim the right to exempt important nuclear facilities 

from safeguards, and…perhaps raise suspicions that clandestine nuclear weapons work 

was being carried out in those facilities.”18 At the same time, however, a spate of nuclear 

submarine programs seemed quite a long way off in the late 1960s; only the nuclear 

weapons states seemed likely to deploy naval propulsion reactors for the foreseeable 

future. That the United States ultimately allowed the loophole into the treaty—knowing 

its potential consequences—suggests that its benefits were thought to exceed its costs. 

A canary in the coal mine 

 Before taking advantage of the safeguards exemption for naval nuclear propulsion, 

an NPT member state must make a detailed declaration to the IAEA. This has two 

important consequences for the loophole. First, it means that actually exercising the 

loophole can be highly alerting, acting like a canary in the coal mine for nuclear 

weapons intentions. When a state invokes the naval propulsion exemption, it puts other 
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member states on notice and signals a greater risk of treaty non-compliance or treaty 

withdrawal in the future. Second, because exempting nuclear material from safeguards is 

so alerting, it becomes much more costly for states to take advantage of the loophole. 

Countries using the exemption invite an international response: they may face pressure 

or threats aimed at reversing their decision, and these consequences may extend well 

outside the bounds of the NPT. States considering taking advantage of the naval 

propulsion exemption anticipate an international reaction, of course, and incorporate 

these additional costs into their decision-making process. The fact that the loophole is 

highly alerting, then, ultimately makes it less likely to be invoked in the first place. 

This is the silver lining of the naval nuclear propulsion exemption: any state that 

takes advantage of the exemption is likely to have its nuclear activities subjected to 

increased scrutiny. Diverting material via the naval propulsion exemption is thus an 

exceedingly poor way to kick-start a nuclear weapons program, at least from the 

standpoint of the potential proliferant, and the international community should strongly 

prefer this route to a nuclear weapon. Other plausible nuclear weapons pathways for 

NPT member states—a fully covert enrichment program, for example, or acquisition of 

sensitive nuclear materials from abroad—are much less alerting, and potentially give 

other states much less time to respond with pressure, sanctions, or attack. Knowing this, 

proliferant states probably will not choose to divert material under the naval propulsion 

exemption, opting for less alerting pathways to a bomb, and reducing the danger 

ultimately posed by the loophole. 
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The withdrawal clause of the NPT is another loophole of this kind, because it 

requires a public declaration. Even more than the naval propulsion loophole, it is highly 

alerting. Any state looking to exit the NPT is basically announcing its intention to pursue 

nuclear weapons, making withdrawal an unattractive option for proliferants. State 

leaders seem to agree: While NPT members have engaged in 10 nuclear weapons 

programs since 1970, only North Korea has opted to withdraw from the treaty, and then 

only after making substantial progress toward a nuclear weapon.19 

 An important caveat, however, applies to these NPT loopholes: they are only 

alerting so long as they are rarely employed. If several states have recently left the NPT, 

for example to protest the lack of progress on nuclear disarmament, then the next 

withdrawal—even by a state with a latent nuclear capability—would be less alarming. 

Similarly, an Iranian decision today to exempt nuclear material from safeguards for a 

nuclear submarine effort would set off many alarm bells. The same decision would be a 

weaker indicator of nuclear weapons ambitions, however, if it followed similar 

exemptions by others in the region. The exercise of these loopholes serves to legitimize 

them, ultimately making them less informative about a state’s intentions. 

The naval nuclear propulsion exemption also becomes less alerting if a state can 

make a plausible case that a nuclear submarine program is militarily useful. Nuclear 

submarines have long represented an attractive military capability, particularly for states 

concerned with the survivability of a nuclear deterrent, because they can stay 

underwater for longer and venture further than their conventionally powered 

counterparts. The benefits of naval reactors, however, are more than matched by their 
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significant cost in development and operation, and lower-cost air-independent 

propulsion technologies now represent a viable alternative to nuclear propulsion for 

most states.20 Few non-nuclear states can make a reasonable claim that a nuclear 

submarine program is worth the cost, and this hurdle is likely to get even higher over 

time as alternative technologies become both cheaper and more effective. 

A Survey of Nuclear Submarine Programs 

Only five states—the United States, Russia, the United Kingdom, France, and 

China—currently deploy nuclear submarines with their naval forces. Several other 

countries have expressed interest in naval nuclear propulsion over the years, however, 

with potential consequences for global nuclear nonproliferation efforts. 

Canada 

Canada does not currently have a nuclear submarine program, but it caught many 

by surprise when it announced in 1987 its intention to add 10–12 nuclear submarines to 

its naval forces, one piece of a larger strategy to reassert Canadian sovereignty over 

Arctic territories and improve Canada’s deterrent posture.21 Despite some opposition 

from Canada’s allies, both France and the United Kingdom intended to compete to 

supply the submarines.22 Canada’s plans were ultimately abandoned—the shifting views 

of the Canadian public and the end of Cold War made additional military spending 

unpopular. 

The Canada nuclear submarine episode served as a warning about the ease with 

which a dangerous precedent could be set, even by a state that was strongly supportive 

of global nonproliferation efforts. Canada would have been the first state to exempt 
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nuclear material from safeguards for military use—the Canadian government even 

emphasized that it would set a positive example for other states considering 

exemptions—and this fact drew the attention and criticism of the nuclear 

nonproliferation community.23 While Canada itself would not use the exemption to 

supply a covert nuclear weapons program, its foray into naval nuclear propulsion could 

have made it easier for others to do so. Removing nuclear material from IAEA safeguards 

potentially would legitimize the use of nuclear technology for military purposes within 

the NPT and provide an example for other, less trustworthy states to point to in justifying 

their actions. 

In Canada’s case, there was another precedent at play: the first sale of a nuclear 

submarine to a non-nuclear weapons state. Had the Canadian plan moved forward, it 

might have increased both the supply- and demand-side risk that additional states would 

acquire nuclear submarines. On the supply side, the nuclear weapons states had largely 

held firm in denying the sale of nuclear submarines or naval reactor technology to non-

weapons states. This had always been something of an uneasy truce, however, because 

the nuclear weapons states have significant financial incentives to market such 

technology abroad. If this barrier were broken and nuclear submarine sales were to 

become seen as just another arms deal, there could be many additional states in line to 

acquire naval reactor technology. On the demand side, when new states acquire a 

nuclear submarine capability, their rivals may feel compelled to follow suit, both to 

nullify any potential strategic advantage and to satisfy domestic constituencies calling for 

military parity to be maintained. More broadly, the spread of naval nuclear propulsion 
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may lead states to see nuclear submarines as a sign of international prestige or of status 

as a major power. 

The spread of nuclear submarines indirectly increases the risk of nuclear 

proliferation: more non-weapons states with nuclear submarines means more chances to 

divert nuclear material using the naval nuclear propulsion exemption. Perhaps more 

dangerous, however, is the ability of naval reactors to justify the enrichment of uranium 

at higher levels. Facilities producing fuel for power reactors generally output material 

enriched to no more than 5 percent uranium-235, but most naval reactors call for at least 

20 percent enriched uranium and some use weapons-grade material enriched to over 90 

percent.24 A state with a nuclear submarine may have a built-in excuse to, first, optimize 

uranium enrichment facilities for the production of material enriched to higher levels 

and, second, stockpile uranium enriched at those higher levels. The ability to produce 

higher enriched material dramatically increases a state’s nuclear latency and its ability to 

quickly manufacture a nuclear weapon in a breakout scenario. 

India 

In 1988, India became the first state outside of the P-5 to operate a nuclear 

submarine, leasing a Charlie-class submarine from the Soviet Union. That boat was 

returned in 1991, but India in 2012 added to its fleet a leased Russian Akula-class 

nuclear submarine. Both deals offered a useful training platform and a source of 

technology transfer for India’s indigenous nuclear submarine effort.25 The first Indian-

built nuclear submarine, the INS Arihant, was unveiled in 2009 and began sea trials in 

late 2014.26 
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Because India is outside the NPT and already possesses nuclear weapons, its 

development of nuclear submarines does not set a new precedent with respect to the 

military use of nuclear material under IAEA safeguards. India’s nuclear propulsion 

ambitions do, however, have several indirect consequences for nuclear nonproliferation. 

First, India’s efforts raise the profile of nuclear submarine technology and demonstrate to 

other states that this capability is attainable. This, in turn, may make non-weapons states 

within the NPT more likely to seek nuclear submarines of their own. Second, once India 

has a demonstrated nuclear submarine capability, it becomes a potential supplier of 

nuclear propulsion technology to other states, with all of the proliferation risks that 

implies. While onward proliferation is a concern, it is worth noting that India has shown 

restraint in other aspects of nuclear supply. Finally, Indian nuclear submarines 

potentially affect the strategic balance with Pakistan, and may prompt Islamabad to 

intensify its naval efforts. Should Pakistan seek its own nuclear submarine capability, it is 

likely to turn to China for assistance, further weakening the norm against the supply of 

naval nuclear propulsion technology and leading to an escalation of what is already a 

low-level naval arms race in the region.27 

Brazil 

 Brazil’s nuclear submarine effort dates from the late 1970s, part of the parallel 

nuclear program run by the nation’s military services. The Brazilian navy’s contribution 

to the program included both the development of gas centrifuge uranium enrichment 

technology and exploration of naval propulsion reactors.28 The navy’s nuclear submarine 

work persisted at a low level even as most of the military’s nuclear efforts were shuttered 
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in the late 1980s and early 1990s; the submarine program was revitalized in 2007 with 

the announcement of significant funding to build a prototype nuclear propulsion reactor. 

With new buy-in from the political leadership, progress in the nuclear submarine 

program has accelerated in recent years. A deal with France will provide assistance with 

the non-nuclear components of the submarine, and Brazil aims to complete the first of 

six planned subs by the mid-2020s.29  

 The rationale for a Brazilian nuclear submarine capability has never been 

completely clear. Brazilian military and political leaders have spoken vaguely about 

Brazil’s need to defend its maritime interests and national sovereignty, and more 

specifically about the defense of offshore oil and gas assets. Of course, the nuclear 

submarine effort long predates the discovery of those energy resources, and there may be 

better tools for the job than a naval capability that is generally seen as a way to project 

power far from a state’s borders.30 Fundamentally, the nuclear submarine program 

probably has more to do with Brazil’s great power aspirations than with any of the stated 

military needs.31 

 Whatever its intended purpose, Brazil’s long-delayed nuclear submarine is notable 

for its nonproliferation consequences: it is likely to be the first case in which nuclear 

material is exempted from international safeguards for military use. Like the Canadian 

flirtation with nuclear submarines described above, a move by Brazil to take advantage 

of the NPT’s naval propulsion exemption would set a precedent for other non-nuclear 

weapons states, and so risk weakening IAEA safeguards generally. Unlike Canada, 

however, Brazil has not been a model nonproliferation citizen. It is widely considered to 
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have had an active nuclear weapons program from the late-1970s through the 1980s. It 

was a late adherent to the NPT, finally joining the treaty in 1998, nearly the last non-

weapons state to do so. Negotiations with the IAEA over safeguards procedures at 

Brazil’s enrichment facility, typically managed without fanfare by mid-level officials, 

made international news because of Brazil’s insistence that inspectors not be allowed to 

actually see the centrifuges operating at the plant.32 And Brazil remains a high-profile 

holdout when it comes to the Additional Protocol to its IAEA safeguards agreement, a 

more stringent set of declaration and inspection requirements for nuclear activities that 

has been signed by 124 states. 

Given Brazil’s controversial nuclear past, a decision to exempt nuclear material 

from safeguards for a submarine program would draw strong criticism from the 

nonproliferation community. But here, as in the case of Canada, the concern is less about 

the risk of Brazil itself diverting material to a nuclear weapons program, and more about 

the precedent this activity sets for other NPT member states. If Brazil takes advantage of 

this exemption, it makes it more likely that another state—such as Iran—follows suit, 

and at the same time makes the actions of that other state less alerting.33 Once the 

transfer of material to a nuclear submarine program comes to be seen as acceptable, 

states may judge that they too can use the exemption without the international 

community assuming that they are working toward a nuclear weapon. 

Iran 

 Iran is not known to have an active nuclear submarine program, but several high-

level Iranian officials have expressed the intent to pursue naval nuclear propulsion, or at 
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least to keep that option open.34 Iran’s interest in nuclear submarines has been met with 

a combination of alarm and skepticism by the international community. Alarm because 

an Iranian appeal to a nuclear submarine program seems to validate the worst fears of 

those concerned about the naval propulsion loophole. Iran, after all, is widely suspected 

to have harbored nuclear weapons ambitions and has been found to have violated its 

NPT commitments; the loophole would allow it to simply and legally remove nuclear 

material from international safeguards. It can take this step—and here the skepticism of 

the international community comes in—even if there is no actual nuclear submarine 

program. 

And it gets worse: even if nuclear material remains under safeguards, a supposed 

nuclear submarine program gives Iran an excuse to enrich uranium to higher levels, 

bringing it closer to the nuclear threshold if it should decide to push forward and build a 

weapon. Iranian officials already seem to be deploying the naval propulsion rationale for 

higher levels of enrichment. The Director of Iran’s nuclear agency told reporters in 2013 

that, “[a]t present, we have no enrichment plan for purity levels above 20 percent but 

when it comes to certain needs, for example, for some ships and submarines, if our 

researchers need to have a stronger underwater presence, we will have to make small 

engines which should be fueled by 45-56 percent enriched uranium.”35 Iran’s parliament 

has done its part to support this position, approving a symbolic bill calling on the 

government to build and fuel nuclear-powered commercial naval vessels.36 Nuclear 

material for this kind of non-military naval propulsion would not qualify for exemption 
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from safeguards, but it still provides a useful justification for enrichment beyond 20 

percent U-235. 

Of course, these statements and parliamentary maneuvers occur in the context of 

Iran’s ongoing standoff with the international community over its nuclear program, and 

so they may say more about Iran’s negotiating strategy than any real-world plans for a 

nuclear submarine or for higher levels of uranium enrichment. Raising the specter of a 

nuclear submarine gives Iranian negotiators one more bargaining chip in service of a 

larger nuclear deal; and it is a bargaining chip that may cost almost nothing for Iran to 

give away, if Iran does not actually intend to pursue a nuclear submarine or take 

advantage of the naval reactor exemption. This has been the dominant interpretation of 

Iranian hints about a nuclear submarine—a negotiating ploy and an excuse for 

enrichment, but nothing more.37 

Actually exercising the naval propulsion loophole, then—exempting nuclear 

material and diverting it for weapons purposes—does not seem like the most likely 

scenario for Iran. But consider, anyway, what would happen if Iran today announced 

that it was exempting some enriched uranium from safeguards for the purposes of a 

testing a naval nuclear reactor. Beyond the diplomatic protestations that would surely 

follow, the portion of the international community already skeptical of Iranian motives—

the United States, Western Europe, and Israel most of all—would have to at least 

confront the possibility that Iran had made the decision to pursue nuclear weapons. 

Talks would be suspended, sanctions would tighten, international tensions would 

increase, and the risk of military action to stave off Iranian nuclear weapons possession 
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would jump dramatically. If Iran’s goal were merely to remove enriched uranium from 

the watchful eye of the IAEA, then it would certainly succeed. But this small victory 

would come at a significant cost. While the invocation of a nuclear submarine program 

might provide enough of a fig leaf for Iran’s actions that some states already sympathetic 

to Iran might defend its “right” to exempt material under the NPT, the rest of the world 

would have no illusions about Iranian behavior. 

Contrast this series of events with a more likely path to an Iranian nuclear 

weapon: Iran operates a small, undeclared uranium enrichment facility to produce 

nuclear material beyond the gaze of IAEA inspectors. This would require transferring 

uranium feed material from Iran’s existing enrichment plants or uranium conversion 

facility, or operating an undeclared uranium conversion facility. Diversions of uranium 

from declared facilities risk being noticed by inspectors, of course, but small quantities of 

material might be written off under the broad category of “material unaccounted for,” 

and in any case it probably would take the IAEA some time to pin down any 

discrepancies.38 The end result may be the same—Iran would have nuclear material 

outside of safeguards with which to supply a nuclear weapons effort—but this pathway 

is likely to give Iran more time to actually develop nuclear weapons before the 

international community takes some action to delay or stop its program. 

Iran is the illustrative case for the danger posed by the naval propulsion loophole, 

but even here it seems unlikely that Iran would actually take this route to a weapon. And 

if Tehran did choose to exempt nuclear material from safeguards and then divert it for 

weapons, this would probably be preferable—from the point of view of the international 
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community—to a more covert strategy. Taking advantage of the naval propulsion 

loophole sounds a very clear alarm, giving the international community more time to 

bring both diplomatic and military pressure to bear to change Iran’s course. 

Mitigating the Naval Propulsion Loophole 

There have been many proposals in recent years designed to strengthen the NPT 

and close its various loopholes, and the naval nuclear propulsion exemption has drawn 

its share of scrutiny. But before discussing policy options for heading off future nuclear 

submarine programs, we might ask whether closing this loophole is even worth the 

trouble. While the analysis above suggests that the naval propulsion exemption really 

does not pose much of a proliferation risk at the moment, the loophole becomes more 

dangerous once a precedent has been set that legitimizes the non-explosive military use 

of nuclear material. The second state to use the exemption will have an easier time 

procuring sensitive technology, face less international pressure to change course, and 

generally set off fewer proliferation alarm bells. It makes sense, then, to try to hold the 

line and prevent countries from exercising the exemption in the first place or, if a 

precedent must be set, to try to limit its damage. 

Several policy options are available, including voluntary safeguards agreements 

for naval nuclear reactors, efforts to limit the sale of nuclear submarine technology, a 

push to transition nuclear submarines to low-enriched uranium fuel, and even a separate 

treaty on fissile material production. Most of these, however, do not really close the 

naval propulsion loophole; instead, they only reduce the likelihood that the loophole will 

be exercised, or render the loophole less dangerous if a state chooses to use it. 
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Safeguarding naval nuclear propulsion 

The decision by NPT drafters not to require safeguards on non-explosive military 

uses of nuclear material was very much a product of its time. States in the mid- to late-

1960s were reluctant to allow inspectors access to civilian nuclear facilities, let alone 

military installations.39 Safeguards concepts and techniques were not yet well established, 

and the mandate of the IAEA itself was undergoing a large shift as it prepared for the 

challenge of acting as the inspections body for the NPT. At the time of the NPT 

negotiations, IAEA inspections of military naval vessels or military-run reactors would 

have been seen as a substantial expansion of the agency’s statutory authority. 

The context for IAEA safeguards has changed significantly since those early days. 

IAEA inspectors have established on the agency’s behalf a reputation for fairness and 

discretion. The scope of the IAEA’s safeguards work has expanded from merely verifying 

state declarations and performing material accounting at select facilities; the agency is 

now widely seen to be responsible for assuring that a member state has no undeclared 

nuclear activities. In the Iran case, the IAEA has even taken on the task of evaluating 

possible nuclear weapons-related activities that do not involve sensitive nuclear 

material.40 Safeguards technology, too, has evolved, offering new tools for verifying non-

diversion even when inspectors visit a site only infrequently.41 

All of these changes mean that IAEA safeguards for naval reactors—a non-starter 

as recently as the late 1980s, when Canada was ready to take advantage of the naval 

propulsion exemption with only bilateral safeguards in place—now represent a 

reasonable approach to mitigating the proliferation risks of nuclear submarines. To be 
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sure, nuclear submarines pose special challenges for existing safeguards techniques. A 

major selling point for nuclear propulsion, after all, is that nuclear submarines can 

venture further from port and stay away longer, and this complicates efforts to verify the 

non-diversion of material. Naval reactors may also pose technical difficulties for 

verification because of their high burn-up rates and large quantities of fission products.42 

But these hurdles could be overcome sufficiently to at least provide belated notice of the 

diversion of nuclear material. Such a safeguards approach for naval propulsion has made 

it onto the IAEA’s long-term research and development plan.43 Fundamentally, naval 

nuclear propulsion safeguards of any kind would be a substantial improvement over the 

presumed solution today, which would exempt nuclear material from verification 

altogether. If implemented, voluntary safeguards on naval nuclear propulsion could go a 

long way toward mitigating the nonproliferation impact of a nuclear submarine program. 

Convincing a state to place its naval nuclear propulsion work under IAEA 

safeguards, however, may be a tough sell. Brazil, in particular, has illustrated its 

reluctance to take on new safeguards obligations by refusing to sign the Additional 

Protocol, even in the face of significant international pressure. Brazil may also be 

particularly sensitive to the risk that inspections would reveal information about military 

plans or capabilities. Brazil has cited concerns about the protection of proprietary 

technical information in seeking to limit IAEA inspector access to its centrifuge plant.44 

These concerns would probably be even more pronounced if inspections required that 

the IAEA gain access to a Brazilian military facility or the nuclear submarine itself.45 
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While some may resist voluntary safeguards, the international community does 

have at least one point of leverage in pressuring states to go along: the supply of nuclear 

submarine technology could be made contingent on this kind of alternative safeguards 

arrangement. Suppliers may also be in a position to dictate the use of low-enriched 

uranium—less than 5 percent U-235—which would eliminate the justification for 

creating an infrastructure to enrich uranium at higher levels. France’s deal with Brazil is 

not known to carry any kind of additional safeguards requirement, but a safeguards 

provision could be an important component of future agreements to supply nuclear 

submarine technology. 

Limiting the supply of nuclear submarine technology 

Another approach would seek to cut off the supply of nuclear submarine 

technology to new aspirant states. Given the small number of potential nuclear 

submarine supplier states—the P-5 weapons states and India—setting collective limits on 

the sale of naval nuclear propulsion technology, or stopping it completely, is at least a 

possibility.46 Preventing the spread of nuclear submarines makes it harder for would-be 

proliferants to plausibly claim an exemption from safeguards and has the added bonus, 

as discussed above, of keeping a lid on demand for this capability; states are more likely 

to seek nuclear submarines when their rivals do the same. An agreement to limit supply 

might be negotiated within existing multilateral bodies—the Nuclear Suppliers Group is 

an obvious choice, although it currently excludes India—or it could be the focus of a 

separate control regime.47  
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Limits on nuclear submarine technology transfer, however, probably would come 

too late to affect Brazil’s nuclear submarine ambitions, as a supply agreement with 

France has already been concluded.48 And restrictions on supply could not stop flagrant 

abuse of the naval propulsion loophole for nuclear weapons purposes; states could still 

claim a nuclear submarine program, produce highly enriched uranium, and divert it to a 

weapons effort. The absence of a known foreign supplier, however, might make the 

justification of a submarine program less believable, and thus make the exemption of 

nuclear material more clearly indicative of a nuclear weapons effort. 

Transitioning to low-enriched uranium in naval reactors 

The presence of a nuclear submarine program provides states with a built-in 

rationale for producing highly enriched uranium, which leads to greater proliferation risk. 

If a state opts to take full advantage of the loophole to support a weapons program, 

diversion of highly enriched uranium brings it that much closer to a nuclear weapon. 

Even if a state plays by the rules and uses the safeguards exemption only for naval 

propulsion, an infrastructure able to produce highly enriched uranium contributes to the 

state’s latent nuclear capability and shortens the distance to a weapon should it ever 

decide to build one. Having highly enriched uranium around also complicates the state’s 

nuclear security task and increases the risk of nuclear smuggling or sale to a third party. 

More generally, each additional state with highly enriched uranium has the effect of 

weakening global efforts to limit the production of sensitive nuclear materials. Control 

efforts, which largely rely on persuasion and bilateral cooperation agreements, can be 
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undermined by the ability of states to point to others that have substantial enrichment 

and reprocessing capabilities.49 

Most nuclear submarines burn highly enriched uranium fuel; uranium enriched to 

higher levels translates into a smaller reactor, longer operating periods, and less 

refueling. Modern naval nuclear reactors, however, can reasonably be powered by low-

enriched uranium. Only the United States and United Kingdom use weapons-grade 

nuclear material in their nuclear submarines, and China and France already use low-

enriched uranium to fuel their naval reactors.50 If nuclear submarine aspirant countries 

could be convinced to adopt low-enriched uranium as the fuel for their naval propulsion 

systems, this would help to mitigate some of the proliferation risk associated with these 

programs. There is room for some cautious optimism here. While an Iranian statement 

referring to “45-56 percent enriched uranium” for naval propulsion has drawn some 

attention, Brazil plans to use low-enriched uranium for its nuclear submarines.51 States 

that already field nuclear submarines running on highly enriched fuel—particularly the 

United States and United Kingdom—could help matters by considering a transition to 

low-enriched uranium fuel for their naval propulsion programs. A recent U.S. 

Department of Energy report found such a transition would be feasible but 

uneconomical; this at least leaves the door open to a policy determination that the added 

expense might be worth it to realize broader nonproliferation goals.52 

Closing the loophole with legal obligations 

The NPT does have an amendment procedure, laid out in Article VIII of the treaty, 

but it is not of much practical use. Amendments do not take effect without the 
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ratification of the five nuclear weapons states recognized by the NPT, all the members of 

the IAEA Board of Governors, and a majority of member states. An addition to the treaty 

still would not be binding for member states until they themselves ratify the amendment, 

and so for existing members an amendment would not amount to much more than a 

voluntary obligation that they could choose to take on. It would make more sense, then, 

to try to fill the naval propulsion loophole as part of a broader control treaty. There is 

some precedent for using new treaties to plug loopholes in the NPT: the Comprehensive 

Test Ban Treaty largely closes the NPT loophole allowing non-nuclear weapons states to 

benefit from research into “peaceful nuclear explosions.” A peaceful nuclear explosion—

for example, using a nuclear blast to excavate a canal—is technically identical to a 

nuclear weapons test. 

The best candidate for an international agreement to fill the naval propulsion 

loophole is the Fissile Material Cutoff Treaty (FMCT). Existing proposals for the FMCT 

would stop the production of highly enriched uranium or plutonium for nuclear weapons, 

but the treaty could be extended in negotiations to cover the production of nuclear 

material for naval propulsion as well.53 The FMCT is not on a fast track, however. First 

taken up for negotiations at the UN Conference on Disarmament in 1995, the treaty has 

languished in a body that operates by consensus. In recent years, Pakistan has been the 

primary impediment, blocking negotiations even as it adds to its own stocks of fissile 

material.54 Still, there are some signs that talks on the FMCT may finally be moving 

forward, as discussions have shifted to a smaller group within the Conference on 
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Disarmament that excludes Pakistan.55 Progress on this treaty may bring the 

international community closer to a real solution for the naval propulsion loophole. 

Conclusion 

 Among the NPT’s various shortcomings, the naval propulsion loophole stands out. 

It was created by a gap in treaty coverage, rather than by explicit language. The NPT’s 

drafters intentionally omitted language on military non-explosive uses of nuclear 

technology, with the full understanding that it fashioned a loophole that might be 

exploited by states seeking nuclear weapons. The nuclear submarine exemption probably 

encouraged key states to join the treaty, however, and requires states to make a 

declaration before removing nuclear material from safeguards. That the naval propulsion 

exemption is highly alerting—if exercised by some states, it probably would be a fairly 

good indicator of a nuclear weapons program—partly mitigates the proliferation risk of 

the loophole. Use of the exemption would be more alarming, however, because no state 

has ever taken advantage of it. Once a precedent is set for exempting material from 

safeguards, the loophole becomes less costly for states to employ and thus a greater 

proliferation risk. For this reason, the international community has an incentive to 

mitigate the proliferation consequences of nuclear submarine programs. 

 While Iran has drawn attention recently for hinting at nuclear submarine 

ambitions, Brazil is the real contender for the state most likely to set a dangerous nuclear 

submarine precedent. The Brazil case is difficult and complex; Brazil has long refused to 

bow to international pressure on nonproliferation matters, and its nuclear submarine 

effort has its origins in the military’s nuclear weapons program. But Brazil also has no 
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interest in throwing open the door to unsafeguarded nuclear material in states like Iran. 

The international community—and particularly France, which is supplying Brazil with 

submarine technology—has an opening to convince Brazil that it should not take 

advantage of the naval nuclear propulsion exemption. Rather, it should negotiate a 

supplementary safeguards approach with the IAEA that maintains some level of 

assurance against non-diversion of nuclear material. A voluntary safeguards agreement, 

if implemented, would significantly reduce the proliferation impact of Brazil’s nuclear 

submarine effort. 

 This article’s analysis of the naval nuclear propulsion loophole speaks to a broader 

issue with the way we evaluate the effectiveness of international legal constraints. The 

NPT is in some ways a victim of its own success. As the undisputed lynchpin of the 

nuclear nonproliferation regime, the NPT is a magnet for criticism, and, indeed, the 

treaty has a number of significant loopholes. It does not follow, however, as some 

analysts have suggested, that the NPT’s gaps leave it wholly ineffective or even harmful 

in its own right to nonproliferation goals.56 Some of the treaty’s flaws, to the extent that 

they encourage additional state adherence and provide information about potential 

noncompliance, may even be a source of strength. 
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