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It has been a year since Australia, the United Kingdom and the United States announced their 
trilateral military-technical partnership called AUKUS. Primarily an initiative to support Australia’s 
acquisition of nuclear-powered submarines, AUKUS reinvigorated the decades-long debate on the 
security and proliferation risks associated with naval nuclear-propulsion programs, the use and export of 
highly enriched uranium (HEU) submarine fuel, and the transfer of nuclear materials and technology for 
military purposes from a nuclear-weapon state (NWS) to a non-nuclear-weapon state (NNWS).

While some argue that Australia’s long-standing commitment to the non-proliferation regime makes 
it less of a risk, the possible transfer of weapons-grade uranium by the United States or United Kingdom 
to Australia for its naval reactor would set a precedent for the acquisition by a NNWS of fissionable 
materials outside of International Atomic Energy Agency (IAEA) safeguards for military purpose. This 
may be regarded by other states as an exploitation of the weakness of Article III.2 of the Treaty on the 
Non-Proliferation of Nuclear Weapons (NPT) which is silent on the imposition of safeguards in the 
transfer of nuclear materials for a non-proscribed non-peaceful nuclear activity. Moreover, the use of 
weapons-grade uranium for naval propulsions may be used by some states as a justification to enrich 
uranium at higher levels, ostensibly for the same purposes. These situations pose significant challenges 
for the IAEA with regard to monitoring and identifying whether nuclear materials for use in non-
proscribed military activities will not be diverted clandestinely to the production of nuclear weapons, if 
not with Australia, then in other future cases. Furthermore, the proliferation of naval reactors which rely 
on highly-enriched uranium (HEU) for fuel will complicate negotiations for a future Fissile Material 
Cut-off Treaty.

This policy brief asserts that the conclusion of AUKUS provides further impetus for the development 
of improved verification mechanisms and confidence-building measures to ensure that the transfer, 
development, or use of nuclear materials and technology for non-proscribed military activities such as 
naval nuclear propulsion, will be in conformity with the goal of achieving a world free from nuclear 
weapons. With the NPT at a critical juncture, it behoves all state parties to act in a manner that will 
strengthen its credibility and improve its vitality.
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Submarine ambitions of NNWS

The possible consequences of the spread of naval nuclear propulsion technology to NNWS for the 
nuclear non-proliferation regime have been examined in the literature for more than 30 years.3 In 1987, 
Canada announced its intention to purchase at least 10 nuclear-powered attack submarines (SSNs) to 
patrol its expansive coastline which borders the Pacific, Atlantic and Arctic oceans.4 The plan nonetheless 
was cancelled due to budgetary constraints and lowered threat perceptions following the end of the Cold 
War.

Brazil, since 1970, has embarked on an ambitious goal of developing indigenous nuclear-powered 
submarines to “effectively exercise surveillance, control and defense of its jurisdictional waters.”5 Funding 
and varying political priorities nonetheless impeded its progress, resulting in significant delays from the 
1980s to the 1990s.6 A breakthrough happened in 2008 when Brazil’s Odebrecht and France’s DNCS 
(later renamed as Naval Group) signed a contract to share submarine technology and assistance for the 
construction of four diesel-powered Scorpène-class submarines.7 In 2020, Brazil launched the assembly 
of its prototype reactor for the upcoming submarine Álvaro Alberto, which when completed could well 
be the first nuclear submarine to be owned by a NNWS.8

Australia’s decision to acquire nuclear-powered submarines came at the heels of Brazil’s own nuclear 
naval propulsion development. Compared to Brazil’s initiative, Australia indicated that it will not pursue 
uranium enrichment, reprocessing, and nuclear fuel fabrication, and will be acquiring complete, welded 
power units from either the United States or UK.9 

AUKUS and its possible impact on non-proliferation 

Australia’s importation of nuclear materials and technology for naval propulsion may be viewed 
as an exploitation of the weakness of Article III.2 of the NPT, which requires all states party to the 
treaty to apply safeguards on exports of nuclear materials and specialised nuclear equipment to non-
nuclear weapon states but is silent on the imposition of safeguards on fissionable materials transferred 
for a non-proscribed non-peaceful nuclear activity. This may set a dangerous precedent that could be 
taken advantage of by states seeking nuclear arms, and also have negative consequences for the credibility 
of AUKUS members’ non-proliferation diplomacy, if not handled carefully. Due to the fact that the 
source of fissionable materials for the Australian submarine program will either be the United States or 
the UK – which are both NWS and therefore outside of the comprehensive safeguards system – it begs 
the question whether IAEA will have the capacity to identify and monitor whether nuclear materials for 
use in non-proscribed military activities will not be diverted clandestinely to the production of nuclear 
weapons, if not in the case of AUKUS, then in future arrangements of similar character. 

Apart from the precedent-setting character of a direct transfer of naval reactors (or naval fissile 
material) from NWS to an NNWS, the technology of the reactors themselves has generated some 
controversy. Existing US and UK naval reactor designs use weapons-grade, highly-enriched10 uranium 
(HEU), to allow relatively compact design, and in the latest iterations, provide long service lives of 30-40 
years to eliminate long-term refueling costs. Despite the technical merits of such designs, or assurances 
and means to guarantee that no diversion occurs with the AUKUS program, this use of HEU for an 
NNWS may encourage other states to attempt acquisition of HEU ostensibly for the development of 
military reactors, using AUKUS as a reference.
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Following AUKUS’ announcement, Iran reiterated its right to use HEU, calling out the United 
States for its apparent double standard.11 In recent years, Iran has also indicated its desire to seek nuclear-
powered submarines of its own.12 Though the argument is from Iran, a state already suspected of seeking 
nuclear weapons, this does not detract from the evidence of a double standard, which could no doubt be 
raised by other states seeking HEU for non-weapons purposes.

Furthermore, the possible proliferation of naval reactors which rely on HEU for fuel will complicate 
the negotiation of a future Fissile Material Cut-off Treaty (FMCT) envisioned to end the production of 
fissile materials for nuclear weapons and other nuclear explosive devices. The FMCT is considered by 
many NNWS as a significant step towards nuclear disarmament. 

Some states expressed concern over the initiative during the Tenth NPT Review Conference held 
from 1-26 August 2022 in New York. Indonesia, in its working paper, drew attention to the “associated 
risks and the catastrophic humanitarian and environmental consequences, as well as navigation risks posed 
by potential proliferation and conversion of nuclear material to nuclear weapons, particularly highly-
enriched uranium” for naval nuclear propulsion programs. Indonesia also called on all state parties to the 
NPT to “garner political will and create opportunities for IAEA member states to develop a constructive 
approach on verification and monitoring arrangements” for such initiatives.13 China, whose very large 
military build-up AUKUS is widely believed to be in reaction to, strongly criticised the pact’s members, 
arguing that the trilateral military-technical partnership may open a Pandora’s box of proliferation and 
may stimulate other countries to follow suit.14  China also suggested the creation of a “Special Committee, 
open to all IAEA member states” to deliberate on the political, legal and technical issues related to the 
safeguards of naval nuclear propulsion reactors, after which a report will then be submitted to the Board 
of Governors and General Conference of the IAEA.

In response to these criticisms and concerns, the AUKUS members assured other states that they 
are in consultation with the IAEA with respect to the development of “a suitable verification approach to 
confirm the non-diversion of nuclear material from the Australian nuclear-powered submarines,” in their 
working paper submitted during the same NPT Review Conference.

Further uncertainties and ambiguities

Pending the results of the 18-month trilateral consultation on the “optimal pathway” towards the 
implementation of AUKUS, it remains unclear whether the nuclear-powered submarines will be built 
in Adelaide, Australia, as mentioned by then Prime Minister Scott Morrison; or in the UK as suggested 
by then Prime Minister Boris Johnson.15 US submarine program director Rear Admiral Scott Pappano, 
in a webinar at the Mitchell Institute for Aerospace Studies, candidly said that adding the Australian 
submarines to the existing construction queue of American shipyards would be detrimental in terms of 
fulfilling the United States’ own orders for new submarines, due to the current capacity of the United 
States industrial base, without additional resources and investments for expanding said base.16  While such 
considerations cast doubt on whether the nuclear submarines will be built at all, other experts wonder if 
Australia’s pledge not to develop an indigenous nuclear fuel cycle will remain true over time.17

Some important questions, with implication to the non-proliferation issue, also remain to be 
answered by AUKUS: should Australia transition from importing complete, welded power units from 
the UK or the United States to having their own indigenous naval nuclear propulsion program? Will it 
be covered under paragraph 14 of the INFCIRC/153 (corrected) if it was originally a military-to-military 
transfer?18 In the development of naval nuclear propulsion, where does the “peaceful activity” and “non-
peaceful activity” begin and end? Can a state exempt safeguards in different levels of the fuel cycle due to 
the classified nature of information or activity? Without a viable nuclear power industry for materials to 
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be shifted back to a status where IAEA safeguards can be applied, the nuclear materials resulting from this 
program can end up in a legal gray area with associated proliferation risks, which other states are sure to 
take notice of and exploit, even if Australia itself did not.

Possible ways forward

To mitigate these risks to non-proliferation, the following recommendations may be considered by 
the AUKUS states:

Exhibit transparency and willingness to resolve misunderstanding regarding the planned nuclear-powered 
submarines, without exposing sensitive military information.

The anxiety of the international community over AUKUS stems partly from the lack of prior 
experience in monitoring and safeguarding nuclear materials and technology in the naval sector. While 
some of the loudest criticisms clearly stem from states with avowed geopolitical interests against the 
AUKUS members, some of the suggestions articulated during the NPT Review Conference, such as 
adopting “constructive approach for verification and monitoring the transfer and development of naval 
nuclear propulsion technologies,’’ or the creation of “special committees’’ are valid in principle. The 
AUKUS members should be prepared to address these concerns, considering that, as the implementers of 
the first NWS-to-NNWS naval propulsion sharing agreement, they will predictably come under great 
scrutiny. The AUKUS states should therefore set the standard of responsible behaviour in the transfer and 
use of nuclear materials and technology for non-proscribed military use.

Explore the feasibility of a naval-use safeguards agreement (NUSA) which includes confidence-building 
measures for the NWS and NNWS.

As articulated by Naomi Egel, Bethany L. Goldblum, and Erika Suzuki, NUSA builds on the 
Additional Protocol and is aimed at reducing the proliferation risk associated with naval nuclear propulsion 
programs.19 The NUSA may require the application of safeguards on naval nuclear material during fuel 
fabrication, spent fuel removal, as well as in fresh fuel storage and dry storage for spent fuel for NNWS. It 
would also promote confidence-building measures between NWS and NNWS to ensure that there will 
be no nuclear material diversion. 

Conduct studies on the possible verification tools that would enable the IAEA inspectors to draw conclusions 
that no nuclear material or technologies for non-proscribed military activity were clandestinely diverted to produce 
nuclear weapons.

Verification tools used in the voluntary offer agreements (VOAs) of selected NWS facilities may be 
used as references. Such verification tools may be non-intrusive and must ensure that the proprietary and 
classified information are protected.

Refrain from any statement or action that may indicate that flexibility should be accorded to Australia on the 
basis of its good track record in non-proliferation.

Regardless of the actual state of compliance with the NPT and in cooperating with IAEA, self-made 
declarations of compliance will invariably invite criticism and scrutiny. For better or worse, asking for 
special considerations regardless of merit, on issues as sensitive as nuclear technology, only exacerbate 
perceptions of discrimination, and further fuel the divide between and among the NWS, their allies who 
rely on extended deterrence for their security (such as Australia), and the non-aligned states.
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Explore provision of an alternative LEU reactor for Australian and even US and UK submarines.

Australia and the United States could use AUKUS channels to provide investment towards a 
proposed initiative by the US Office of Naval Reactors’ examining the potential for the development 
of an advanced fuel system with increased uranium loading using LEU.20 Such additional investment 
could, barring technical challenges, speed up the development of LEU reactor technology suitable for 
both US, UK and Australian needs from the prospective 2032 target for determining suitability and 
2047 construction start to possibly a decade earlier,21 and in so doing minimizing reliance on HEU and 
reducing the security and proliferation risks.

Conclusion

Recent developments such as the ongoing Russia-Ukraine war and the August crisis over Taiwan 
have provided further impetus to states to look to their own defenses. For maritime countries, possession 
of nuclear-powered submarines enables them to patrol and defend their expansive waters virtually 
undetected and for extended periods of time, with the mere threat of their presence being enough to give 
would-be aggressors pause. The combination of stealth, mobility and endurance allow nuclear-powered 
attack submarines to offer the best deterrence against threats for maritime states. Australia may certainly 
cite these considerations as well as the right of states to self-defense in justifying its decision to move 
forward with AUKUS together with the United States and the UK.

That being said, it is imperative that such moves be done responsibly, and ideally in a way that 
strengthens rather than imperils the global nuclear non-proliferation regime, which has contributed to 
stability and limited the spread of weapons of mass destruction. The pact between Australia, the UK and 
the United States has brought stark attention to loopholes within the non-proliferation regime that up 
until 2021 were mostly hypotheticals, as well as brought up perceptions of double-standards with certain 
states being allowed the privilege of possessing such systems that are, on the other hand, vigorously 
denied to others. The precedents set by AUKUS, whether its members like it or not, will inform other 
states’ decisions on abiding by non-proliferation norms moving forward.

The AUKUS partnership is a double gamble. It is at once a gamble to affect the strategic balance in 
the Asia-Pacific region, and at the same time a gamble to strengthen a state without weakening the non-
proliferation regime. In pursuit of trying to win the former, Australia, the UK and the United States may 
well fail in the latter, and the consequences may reverberate far beyond just the region. If the AUKUS 
members wish to uphold the rules-based international order, then they must be able to mitigate the 
concerns surrounding their partnership in a way that will support non-proliferation and reassure non-
aligned states.

ADDENDUM

On 13 March 2023, the AUKUS leaders released information on the optimal pathway for Pillar 1, 
which focusing on Australia’s acquisition and development of a nuclear-powered submarine capability.22  
This pathway features the following phases:

●	 In the near term, Australian military and civilian personnel will be embedded in the navies 
and submarine industrial bases of the United Kingdom and United States. The US Navy 
and the British Royal Navy will establish a Submarine Rotational Force-West, which will 
conduct rotational deployment of one (1) UK Astute-class submarine, as well as up to four 
(4) US Virginia-class submarines at HMAS Stirling, Western Australia; 
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●	 In the medium term, the Royal Australian Navy (RAN) is to purchase or lease three (3) to 
five (5) Virginia-class submarines in the early 2030s, subject to US Congressional approval;  

●	 In the long term, Australia and the United Kingdom will jointly develop a new submarine-
class, SSN-AUKUS, based on the UK’s preceding SSN(R) “next-generation design” while 
incorporating US technology, such as “propulsion plant systems and components, a common 
vertical launch system and weapons.” SSN-AUKUS is expected to be built in both the United 
Kingdom’s Barrow-in-Furness and Australia’s Adelaide, South Australia shipyard, with the 
RAN expected to acquire up to eight (8) and the Royal Navy an unspecified number, with 
construction to begin in the late 2020s. 

The responses of certain countries in the region remain largely unchanged following the 13 March 
2023 announcement. China reiterated its strong opposition to the military-technical partnership between 
the three states.23 Indonesia expressed its expectations for Australia to “remain consistent in fulfilling its 
obligations under the NPT and IAEA safeguards, as well as to develop with the IAEA a verification 
mechanism that is effective, transparent and non-discriminatory.”24 Malaysia, which has been critical 
of AUKUS, highlighted that it is important for states to “fully respect and comply with the existing 
Malaysia’s national regime in relation to operation of nuclear-powered submarines,” including those 
under the 1982 United Nations Convention on the Law of the Sea (UNCLOS), SEANWFZ Treaty, 
and the ASEAN Declaration on the Zone of Peace, Freedom and Neutrality (ZOPFAN).25 Malaysia also 
stressed the importance of promoting transparency and confidence-building, and for states to refrain 
from any provocation that could trigger an arms race in the region.

In terms of non-proliferation, Australia reaffirmed its commitment to not enrich uranium or 
reprocess spent fuel.26 However, concerns have been raised regarding the storage of HEU spent fuel rods 
from nuclear-powered submarines when they are eventually decommissioned after decades of service. 
So long as Australia commits not to undertake reprocessing of spent fuel, the welded nuclear power 
units must be sent to another state for reprocessing and vitrification before being sent back to Australia 
for long-term storage. This scenario reinforces the concern previously indicated of the nuclear materials 
ending up in a legal gray area with associated proliferation risks, which other states are sure to take notice 
of and may attempt to exploit, even if Australia itself did not.

Even with the increased information on the optimal pathway for AUKUS Pillar 1, it remains 
uncertain if the project will successfully set sail, given the significant technical, industrial and financial 
requirements for all involved, and a very long time before the submarines even enter service opening 
up the project to political commitment risks. Thus, while the Philippines has been receptive to the idea 
of AUKUS as a means to counter increasing Chinese assertiveness, it would be wise not to overplay 
AUKUS’ strategic impact on the regional balance of power. In light of this, the Philippines, in a 16 
March 2023 statement, maintains that AUKUS and other similar arrangements must “observe the relevant 
international nuclear safeguards and standards”, “uphold ASEAN’s central role in the regional security 
architecture” and “reinforce the international rules-based order.”27 

The gamble remains, and all parties must be prudent as they proceed. While the strategic rationale 
for the development of Australia’s own deterrence capabilities is understood, the actions of all states must 
strengthen the nuclear non-proliferation regime, mitigate nuclear risks, and be in conformity with the 
goal of achieving a world free from nuclear weapons.

*  *  *
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