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§2.1 Overview
2.1 The Nuclear Non-Proliferation Treaty (NPT) rests on a straightforward understanding: 
countries without nuclear weapons will not seek to acquire them, while those with 
nuclear weapons move progressively towards complete nuclear disarmament, and all 
parties are to cooperate in the development of peaceful applications of nuclear energy. A 
troubling imbalance of obligations has, however, become steadily more obvious over the 
years. While the non-proliferation obligation is legally binding, subject to compulsory 
International Atomic Energy Agency (IAEA) verification and enforceable by the United 
Nations Security Council, the commitment to disarm is – according to the nuclear-
weapon states (NWS) – conditional, and not subject to international verification, 
enforcement or deadlines. While the non-proliferation regime has been strengthened 
over the life of the NPT (albeit not to the extent necessary), the disarmament effort has 
been patchy and episodic.

2.2 The NWS place greater emphasis and a higher value on the prevention of nuclear 
proliferation than they do on nuclear disarmament. Disarmament is their business and 
is conducted on their terms in their own time. Non-proliferation, on the other hand, is 
truly a shared global responsibility. This attitude is putting the nuclear non-proliferation 
regime under increasing strain, and reinforcing resistance to predominantly Western 
efforts to enforce new safeguards measures. While the NPT’s record of containing 
proliferation has been very good thus far, UN Secretary-General Kofi Annan’s High-level 
Panel on Threats, Challenges and Change rightly warned in December 2004 that “[w]e 
are approaching a point at which the erosion of the non-proliferation regime could 
become irreversible and result in a cascade of proliferation.”

No Progress Some ProgressMinimal Progress Significant Progress Fully implemented
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2.3 The 2010 NPT Review Conference reaffirmed calls by previous review conferences 
for universal adherence to the treaty; for the signing and bringing into force, by states 
which have yet to do so, of Comprehensive Safeguards Agreements (CSAs) and Additional 
Protocols (APs); for regular assessment and evaluation of IAEA safeguards; and for the 
application of comprehensive safeguards to all source or special fissionable material in 
peaceful nuclear activities. While some progress has been made in some of these areas, 
overall the record of achievement has been manifestly unsatisfactory.

2.4 Safeguards. Between 1 July 2010 and 30 June 2012, CSAs entered into force for four 
states and APs for fifteen but, as at 31 December 2012, thirteen non-NWS parties to the 
NPT had still to bring CSAs into force and eight states with significant nuclear activities 
had yet to begin AP negotiations with the IAEA. While many countries, particularly 
members of the Nuclear Suppliers Group (NSG), argue that the AP should be recognized 
and accepted universally as a condition of nuclear supply, others, particularly within the 
Non-Aligned Movement (NAM), have stressed the AP’s voluntary nature and have 
resisted efforts to transform it into an obligation, not least because they see this as 
evidence of some states’ determination further to entrench the imbalance between non-
proliferation and disarmament obligations.

2.5 The IAEA is moving progressively to develop and implement a state-level approach 
to safeguards. This is an iterative process in which an evaluation of all information 
available to the agency serves as the basis for safeguards planning, implementation and 
evaluation, and continues the evolution of the safeguards regime from one based almost 
wholly on nuclear material accounting to one strongly focused on detection. By 
facilitating the adoption of “integrated safeguards” in countries which qualify – a sign of 
the agency’s confidence in the absence of undeclared nuclear material and activities in 
those states – the state-level approach allows the agency to make the most efficient use 
of its finite resources by making “differentiated assessments about which states’ nuclear 
programs pose more risk.” Some states have labelled the approach discriminatory and 
have called for the focus of the system to return to traditional nuclear material accounting.

Overall Evaluation of Safeguards and Verification: Some Progress. Additional 
CSAs and APs have entered into force but there is still strong resistance by 
some states to the idea of making APs obligatory. The IAEA’s evolving state-
level approach to safeguards has been criticized as discriminatory by some 
states who want the emphasis to return from an information-driven and 
detection-focused approach to traditional nuclear material accounting.



Nuclear Non-Proliferation 77

Overall Evaluation of Compliance and Enforcement: No Progress.  The 2010 
NPT Review Conference made no progress on non-compliance and 
withdrawal issues and none has been made since. Efforts by the P5 and 
Germany to negotiate a resolution of the stand-off with Iran have made no 
substantive progress.

2.8 Export Controls. The 2010 NPT Review Conference urged all states to ensure that 
nuclear-related exports are not misused to assist in the development of nuclear weapons 
and encouraged them to draw on multilateral guidelines and understandings in 
developing national export controls. A growing number of countries, without themselves 
being members of an international export control regime, are making use of the 
guidelines for this purpose. In September 2011, the Security Council’s Resolution 1540 
committee noted that 90 states had reported having export licensing provisions in place 
for nuclear weapons-related materials (compared with 76 in 2008).

2.9 Controversy has surrounded the most important nuclear export control mechanism, 
the Nuclear Suppliers Group (NSG), since it decided in 2008 to exempt India from its 
requirement for application of comprehensive safeguards to trigger list items. This has 
raised questions of consistent treaty interpretation, of consistent application of NSG 
guidelines and finally, among states already critical of the NPT’s bias towards the nuclear 
“haves,” of the credibility of the whole nuclear non-proliferation enterprise.

2.6 Compliance and Enforcement. The 2010 NPT Review Conference failed, in the face 
particularly of Iranian and other hard-line NAM opposition, to make any progress on 
non-compliance and withdrawal issues. Notwithstanding the adoption of resolutions 
highly critical of North Korea’s nuclear weapons tests in 2006 and 2009, the UN Security 
Council has yet to make clear, as the ICNND Report sensibly recommends, that any future 
withdrawal “will be regarded as prima facie a threat to international peace and security, 
with all the punitive consequences that may follow from that under Chapter VII of the 
UN Charter.”

2.7 Since an initial IAEA Board of Governors finding of non-compliance in September 
2005, Iran has been the subject of six UN Security Council resolutions demanding a halt 
to its enrichment and reprocessing activities. Regular IAEA reports to its Board of 
Governors show that Iran has not suspended its uranium enrichment activities; nor has 
it clarified to the satisfaction of the international community outstanding issues giving 
rise to concerns about possible military dimensions to its nuclear program. The IAEA 
has been able to verify the non-diversion of nuclear material declared by Iran under its 
CSA. It has not, however, been able to provide a credible assurance of the absence of 
undeclared nuclear material and activities in Iran, and thus to conclude that all nuclear 
material in Iran is in peaceful activities, and efforts by the five permanent members of 
the UN Security Council (P5) and Germany to negotiate a resolution of the stand-off with 
Iran have so far been unsuccessful.
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Overall Evaluation of Export Controls:Some Progress. A growing number of 
countries are making use of multilateral guidelines in developing national 
export controls. But the Nuclear Suppliers Group’s 2008 decision to exempt 
India from its comprehensive safeguards requirement and China’s 
determination to supply more nuclear reactors to Pakistan have damaged 
this key mechanism’s credibility, and no progress has been made towards 
adopting a criteria-based approach to cooperation agreements with states 
outside the NPT.

2.10 The ICNND Report recommended that the NSG develop “a criteria-based approach 
to cooperation agreements with states outside the NPT,” thereby establishing conditions 
for further exceptions based on new rules, rather than on an exemption from old ones. It 
will be hard, though, to persuade Pakistan or Israel to accept terms more rigorous than 
India’s; or India to make additional commitments (for example, to ratify the 
Comprehensive Nuclear-Test-Ban Treaty (CTBT) and to end unsafeguarded fissile 
material production) when it already has the deal it wants. The NSG’s credibility 
problems are compounded by China’s determination to supply more nuclear reactors to 
Pakistan. In November 2010, the United States declared its support for Indian 
membership of the NSG and other international export control regimes. While there is 
support for India’s membership bid within the NSG, there is no consensus.

Overall Evaluation of IAEA Resources:  Some Progress. The IAEA’s regular 
budget has seen some modest real growth in recent years but is still 
insufficient to allow the agency to fulfil its responsibilities and to meet the 
expectations of member states.

2.11 IAEA Resources. The IAEA’s regular budget has seen some modest real growth in 
recent years but is still insufficient to allow the agency to fulfil its responsibilities and to 
meet the expectations of member states. Important programs continue to depend on 
extra-budgetary contributions. The resources debate is complex and political. The IAEA 
is under pressure to become more cost-efficient, without letting its attention to 
safeguards implementation slide. While some states want the agency to pay more 
attention to nuclear security, others see this as likely further to diminish the resources 
available for the development of peaceful uses of nuclear energy, particularly in 
developing countries. They want priority, and more money, to be directed to technical 
cooperation. The debate is further complicated by concerns expressed by some states 
that the IAEA’s evolving state-level approach to safeguards, which is driven at least partly 
by budget pressures, is discriminatory, subjective and unreliable.
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Overall Evaluation of Nuclear-Weapon-Free Zones: Minimal Progress. No 
new NWFZs have been established. There has been only modest movement 
on protocol ratifications. The Middle East NWFZ Conference mandated by 
the NPT Review Conference for 2012 has been postponed indefinitely.

2.14 Other Non-Proliferation Mechanisms. The Proliferation Security Initiative (PSI), 
established by the United States in 2003 to prevent the shipment of weapons of mass 
destruction (WMD), their delivery systems and associated materials to state and non-
state actors of concern, has the support of around 100 countries. The ICNND 
recommended that it “be reconstituted within the UN system as a neutral organization,” 
but this has not so far been seriously considered.

2.15 The proliferation of nuclear-capable missiles continues to cause growing 
international concern. In parallel with the steady spread of these technologies and the 
absence of an international instrument specifically governing the development, 
production, acquisition, transfer, deployment or use of missiles, the international 
community has tried to elaborate measures that would increase transparency and 
constrain the pace of, or roll back, missile proliferation. These efforts have enjoyed some 
success. Over the past decade, however, many countries have acquired technologies for 
short- and medium-range ballistic missiles, while India, Iran, Israel, North Korea and 
Pakistan have been developing long-range ballistic missile capabilities.

2.12 Nuclear-Weapon-Free Zones (NWFZs). The 2010 NPT Review Conference 
encouraged the establishment of further NWFZs and the ratification by NWS of the 
relevant protocols to existing NWFZ treaties. NWFZs have been proposed for Northeast 
Asia and the Arctic. Russia ratified Protocols One and Two of the Treaty of Pelindaba in 
March 2011. There have been no other ratifications by NWS of existing NWFZ protocols 
since the 2010 NPT Review Conference. US President Barack Obama has submitted the 
protocols to the treaties of Rarotonga and Pelindaba to the US Senate for ratification, but 
there is no indication of when this might be accomplished.

2.13 The 2010 NPT Review Conference reaffirmed the central importance of the 1995 
Resolution on the Middle East and called on the UN Secretary-General to convene a 
conference in 2012, to be attended by all Middle East states, on the establishment of a 
Middle East zone free of nuclear weapons and all other weapons of mass destruction. A 
conference tentatively scheduled for 17 December 2012 in Helsinki has been postponed 
indefinitely. While it is understood that there are formidable challenges to the creation of 
a NWFZ in the prevailing security and political environment in the Middle East, failure to 
convene a conference on the issue will have a negative impact on the NPT review process.
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Overall Evaluation of Other Non-Proliferation Mechanisms: Some Progress.  
The Proliferation Security Initiative now has the support of around 100 
countries and has helped make illicit WMD-related transfers harder. But on 
missile proliferation, despite many attempted constraints, ballistic missile 
technologies continue to proliferate.

2.16 Nuclear Testing. At the 2010 NPT Review Conference, NWS undertook to ratify the 
CTBT “with all expediency” and not to conduct nuclear-weapon tests in the meantime. Of 
the five NPT-recognized NWS, China and the United States have yet to ratify the CTBT. Of 
nine Annex 2 states which had not ratified the CTBT in May 2010, only one, Indonesia, 
has since done so. A substantial number of US Senators remain firmly opposed to US 
ratification and rejection by the Senate, for a second time, would be a huge setback to 
prospects for the CTBT’s eventual entry into force. All five NWS maintain a voluntary 
moratorium on nuclear tests, but at least three (Russia, the United Kingdom and the 
United States) and possibly China, conduct “subcritical” tests on small amounts of 
nuclear material at high pressure using conventional explosives without generating a 
sustained nuclear chain reaction. Of the non-NPT nuclear-armed states all except North 
Korea have observed the moratorium.

2.17 Fissile Material. At the 2010 NPT Review Conference, all states agreed that the 
Conference on Disarmament (CD) should “immediately begin negotiation of a treaty 
banning the production of fissile material for use in nuclear weapons or other nuclear 
explosive devices” and invited the UN Secretary-General to convene a high-level meeting 
in September 2010 in support of the work of the CD (Action 15). The CD has not been 
able to implement a program of work since the conclusion of CTBT negotiations in 1996. 
In recent years, Pakistan has consistently blocked the adoption of any program of work 
in the CD because it will not agree to Fissile Material Cut-off Treaty (FMCT) negotiations 
in the absence of prior agreement to include existing stocks of weapon-grade fissile 
material, where it believes itself to be at a particular disadvantage to India. The 
recommended high-level meeting was convened but made no real progress. In 2012, the 
CD again failed to adopt a program of work and concluded its annual session on 14 
September with nothing to show for it.

2.18 Of the five NWS, only China has not declared an end to the production of fissile 

Overall Evaluation of Nuclear Testing: Minimal Progress.  Of nine Annex 2 
states which had not ratified the CTBT in May 2010, only one, Indonesia, has 
since done so. Neither the United States nor China has ratified the treaty. 
That said, voluntary moratoriums on nuclear testing remain in place.  
Meanwhile, North Korea continues to threaten further tests.
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material for weapons purposes. The United States has declared 210 tonnes of highly 
enriched uranium (HEU) excess to military requirements. HEU taken from dismantled 
Russian nuclear weapons is converted to low enriched uranium (LEU) and sold to the 
United States for use in nuclear power plants under the 1993 US–Russia HEU Purchase 
Agreement. By the end of 2013, the program is on schedule to have eliminated a total of 
500 tonnes of weapon-origin HEU, an amount equivalent to some 20,000 nuclear weapons.

2.19 Russia, the United Kingdom and the United States have each declared some 
plutonium excess to military requirements. A Plutonium Management and Disposition 
Agreement (PMDA), signed by the United States and Russia in September 2000, and 
tentatively scheduled to begin in 2018 under IAEA verification, commits each country to 
dispose of 34 tonnes of excess weapon-grade plutonium by converting it to mixed oxide 
(MOX) fuel and using it in nuclear power reactors. Neither China nor France has declared 
any stocks of weapon-grade fissile material in excess of its defence needs.

2.20 Although it has not said so, China is believed no longer to produce either HEU for 
weapons or weapon-grade plutonium. The current status of facilities previously used for 
these purposes is, however, unclear. France’s military fissile material production facilities 
at Marcoule and Pierrelatte are being dismantled. Russia’s uranium enrichment plants are 
all now designated civilian facilities and its last operating plutonium production reactor 
was shut down in 2010. The UK’s only indigenous source of HEU stopped producing HEU 
in 1962, closed in 1982, and is now being decommissioned. Its closed former plutonium 
production reactors are the subject of long-term decommissioning plans.

2.21 Most US HEU was produced at two gaseous diffusion plants, both of which stopped 
producing HEU for weapons in 1964. The demolition of one is progressing and a contract 
for the decontamination and decommissioning of the second was awarded in 2010. The 
last of 14 US plutonium production reactors was shut down in 1987. The United States 
has begun decommissioning five heavy-water plutonium production reactors at 
Savannah River. Five of the nine reactors at Hanford had been “cocooned” by 2005. 
Another is currently being cocooned, with two more to follow. The remaining reactor 
has been turned into a museum.

Overall Evaluation of Fissile Material: Minimal progress. There has been no 
progress in beginning negotiations on a global ban on the production of 
fissile material for nuclear weapons purposes, a central non-proliferation 
policy objective. But NWS have not produced HEU or weapon-grade 
plutonium for years and the facilities used for these purposes have been 
either shut down or converted to other uses in at least four of them: the 
status of facilities in China is unknown. Russia and the United States are 
reducing excess HEU stocks and have a bilateral plutonium surplus 
disposition agreement in force. The most significant growth in fissile 
material may be occurring in the non-NPT nuclear-armed states but, as with 
nuclear weapons stockpiles, their total stock is still hugely below that of the 
five NPT-recognized NWS.
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§2.2 Objectives and General Strategy
2.22 The overall and overriding objective of all non-proliferation efforts is to ensure that 
no more states seek to acquire or succeed in acquiring nuclear weapons. As distilled from 
the language of the NPT Treaty and Review Conference outcomes, and reports of 
international commissions, the strategies in support of this objective may be described as:

 > To strengthen NPT and non-NPT mechanisms:
 − safeguards in all their manifestations;
 − compliance and enforcement;
 − the IAEA;
 − export controls; and
 − NWFZs;

 > To avoid breakout by existing non-NWS who are members of the NPT, for example Iran;
 > To identify creative and innovative mechanisms and formulas by means of which the 

non-NPT nuclear-armed states (India, Israel and Pakistan) can be signed up to NPT-
equivalent global disciplines;

 > To ensure the entry into force of the CTBT; and
 > To conclude an FMCT.

2.23 NPT Treaty and Review Conference Outcomes. States’ nuclear non-proliferation 
obligations are set out in Articles I–III of the NPT. Under Article I, NWS party to the treaty 
undertake not to transfer nuclear weapons or other nuclear explosive devices, and not 
to help or encourage any non-NWS to manufacture or otherwise acquire such weapons. 
Article II requires non-NWS not to receive, manufacture or otherwise seek to acquire 
nuclear weapons or other nuclear explosive devices.

2.24 Under Article III.1, non-NWS agree to accept IAEA safeguards as a means of verifying 
the fulfilment of their treaty obligations; while Article III.2 obliges each state party to the 
treaty not to provide source or special fissionable material, or “equipment or material 
especially designed or prepared for the processing, use or production of special 
fissionable material,” to any non-NWS unless the source or special fissionable material is 
“subject to the safeguards required by this Article.”

2.25 Like the disarmament undertaking in Article VI, these obligations have been shaped 
over the years by a succession of treaty review conferences. The Principles and Objectives 
for Nuclear Non-proliferation and Disarmament adopted at the 1995 NPT Review and 
Extension Conference have a special significance in this regard. They affirm the 
importance of:

 > Universal adherence to the treaty;
 > The IAEA’s role as the competent authority responsible for verifying compliance with 

safeguards agreements reached in line with states’ obligations under Article III.1, 
and for the investigation and reporting of apparent or possible non-compliance with 
those obligations;

 > States parties which have not yet done so signing and bringing into force the CSAs 
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required by Article III;
 > A regular review of IAEA safeguards, the steady strengthening of their effectiveness, 

and of the agency’s ability to detect undeclared nuclear activities;
 > States not party to the NPT entering into CSAs with the IAEA;
 > As a condition of new nuclear supply arrangements, acceptance of IAEA comprehensive 

safeguards1 and internationally legally binding commitments not to acquire nuclear 
weapons or other nuclear explosive devices;

 > Placing under agency safeguards fissile material transferred from military to peaceful 
use;

 > The maintenance of high standards of safety, accounting, physical protection and 
transport of nuclear materials; and

 > Ensuring that the IAEA has the financial and human resources it needs to discharge 
its responsibilities effectively.2 

2.26 These principles and objectives have been largely reaffirmed at subsequent NPT 
review conferences. As discussed further below, they have since been augmented by the 
emergence of the IAEA Model Additional Protocol, and diminished by the erosion of the 
comprehensive safeguards provision as a condition of nuclear supply.

2.27 There has been a growing convergence of non-proliferation and nuclear security 
goals over the past decade, with nuclear security issues assuming progressively greater 
prominence in the post-9/11 environment. Consistent with this trend, close to a third of 
the actions included under the nuclear non-proliferation heading in the final document 
of the 2010 NPT Review Conference were nuclear security items (discussed separately 
in the next chapter). Among other things, the conference encouraged states “to maintain 
the highest possible standards of security and physical protection of nuclear materials 
and facilities” (Action 40); called on states parties to the Convention on the Physical 
Protection of Nuclear Material (CPPNM) to ratify the amendment to the Convention as 
soon as possible (Action 42);3  called on states parties “to improve their national 
capabilities to detect, deter and disrupt illicit trafficking in nuclear materials” (Action 
44); and encouraged states parties that have not yet done so to become party to the 
International Convention for the Suppression of Acts of Nuclear Terrorism (ICSANT) 
(Action 45).

2.28 International Commissions. The report of the UN Secretary-General’s 2004 High-
level Panel on Threats, Challenges and Change identified two key threats to the nuclear 
non-proliferation regime. The first has states parties to the NPT taking advantage of the 
treaty to develop either full-scale or threshold nuclear weapons capabilities, with a view 

1. The purpose of “comprehensive” (sometimes also referred to as “full scope”) safeguards is to verify that fissionable 
material is not diverted from civilian uses to nuclear weapons or other nuclear explosive devices, the basic safeguards 
measure being nuclear material accountancy, carried out through on-site inspections, supported by containment and 
surveillance measures (e.g. seals and cameras). They are “comprehensive” in the sense of being required to be accepted on 
all a state’s current and future nuclear activities.
2. NPT/CONF.1995/32 (Part I), Annex: Decision 2: Principles and Objectives for Nuclear Non-Proliferation and 
Disarmament.
3. The CPPNM applies to the international transport of nuclear material in peaceful uses. The amendment to the 
convention expands the scope of the CPPNM to cover, inter alia, the physical protection of nuclear material in domestic use, 
storage and transport, and the protection of nuclear materials and facilities against sabotage.
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to withdrawing from the treaty when caught and censured, or at the point of 
weaponization.4  North Korea, which confirmed its withdrawal from the NPT in 2003 
and tested nuclear weapons in 2006 and 2009, provides a ready example of this kind, 
and there is concern that Iran could provide another.

2.29 The second and closely related threat to the nuclear non-proliferation regime stems 
from concerns about its possible collapse in the face of an erosion of confidence in and 
respect for the NPT’s legal and normative constraints, which could lead to the sort of 
proliferation cascade – made so much easier now by the ever growing diffusion of 
sophisticated nuclear and dual-use technology – that the United States and others were 
predicting in the 1960s prior to the negotiation and adoption of the NPT.5

2.30 The various international commissions on nuclear non-proliferation and 
disarmament (including the Canberra (1996) and Blix (2006) Commissions, the Tokyo 
Forum (1999), ICNND (2009), and the more broadly mandated High-level Panel on 
Threats, Challenges and Change(2004)) have largely agreed on the steps needed to 
promote effective nuclear disarmament, prevent the spread of nuclear weapons and 
strengthen global non-proliferation norms. Prominent among their common themes are 
calls for:

 > A strong IAEA, with the authority and resources necessary to carry out its mandate 
fully and effectively;

 > Stronger safeguards, including, and with progressively more vigour since the Model 
Additional Protocol’s emergence in 1997, global endorsement both of CSAs and APs, 
signed and in force, as the new international safeguards standard;

 > Multilateralization of the nuclear fuel cycle (international fuel banks, enrichment, 
reprocessing and spent fuel storage facilities) as a means of diminishing the risk of 
proliferation by reducing incentives to establish national fuel cycle facilities;

 > The phasing out of HEU in civil research programs (and of separated plutonium in 
energy programs) as alternatives become available; and

 > A determination, underwritten by the UN Security Council, to hold states withdrawing 
from the NPT responsible for violations committed while party to the treaty.

2.31 The ICNND Report, published in the lead-up to the May 2010 NPT Review 
Conference, recommended that nuclear non-proliferation efforts focus on both demand 
and supply, by “persuading states that nuclear weapons will not advance their national 
security or other interests” and by making it “as difficult as possible for states to buy or 
build such weapons” (Recommendation 4). It proposed a group of four safeguards and 
enforcement priorities (Recommendation 41) for the conference to consider:

 > A recommendation that all states should accept the application of the AP and that, to 
encourage its universal take-up, acceptance should be made a condition of all states’ 
nuclear exports;

 > A declaration that a state withdrawing from the NPT is not free to use for non-peaceful 

4. A more secure world: our shared responsibility. Report of the High-level Panel on Threats, Challenges and Change (New 
York: United Nations, document A/59/565, 2 December 2004), p. 38, paragraph 108.
5. A more secure world, pp. 38–39, paragraphs 109–11.
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purposes nuclear materials, equipment and technology acquired while party to the NPT;
 > A recommendation that the Security Council make clear that withdrawal from the 

NPT will be regarded prima facie as a threat to international peace and security; and
 > A recommendation to states that they make it a condition of nuclear exports that 

safeguards agreements continue to apply after any such withdrawal.6 

2.32 With the partial exception of the first proposal (Action 28 “encourages all states 
parties… to conclude and to bring into force additional protocols,” while Action 30 
endorses universal application of comprehensive safeguards and additional protocols in 
a nuclear-free world), none of these found its way into the conference outcomes 
document. The reasons for this entrenched resistance to the idea of transforming the AP 
from a matter of sovereign choice into one of international obligation, and opposition 
from members of the hard-line NAM group to progress of any kind on non-compliance 
and withdrawal issues, are discussed below.

2.33 Recognizing that the three nuclear-armed states now outside the NPT – India, 
Pakistan and Israel – were not likely to join it “any time soon,” the ICNND report 
recommended that they be encouraged to participate “in parallel instruments and 
arrangements which apply equivalent non-proliferation and disarmament obligations” 
(Recommendation 17) and that, “provided they satisfy strong objective criteria 
demonstrating commitment to disarmament and non-proliferation, and sign up to 
specific future commitments in this respect,” they should have NPT-equivalent access to 
nuclear materials and technology for peaceful purposes (Recommendation 18).

2.34 It has not proven easy to find some means of accommodating, in multilateral non-
proliferation and disarmament processes, nuclear-armed IAEA member states excluded 
from joining the NPT as NWS by the treaty’s own definition,7  and unlikely to accede to 
the treaty as non-NWS. To the extent that effort is currently essentially India-driven 
(involving a coincidence of US commercial and strategic objectives with India’s desire for 
formal admission to the nuclear club), questions have been raised of consistent treaty 
interpretation, of consistent interpretation and application particularly of NSG 
guidelines, and finally, among states already critical of the NPT’s bias towards the nuclear 
“haves,” of credibility for the whole nuclear non-proliferation enterprise.

2.35 The ICNND Report, conscious of these concerns, recommended that the NSG adopt 
“a criteria-based approach to cooperation agreements with states outside the NPT” 
(Recommendation 15) that would establish conditions for further exceptions based on 
new rules, rather than on an exemption from old ones, but this approach has yet to be 
embraced. NSG related issues are discussed further later in this chapter.

6. International Commission on Nuclear Non-proliferation and Disarmament (ICNND) (Gareth Evans and Yoriko Kawaguchi 
co-chairs), Eliminating Nuclear Threats: A Practical Agenda for Global Policymakers (Canberra and Tokyo: ICNND, 2009), pp. 
257–58.
7. For the purposes of the NPT, a nuclear weapon state is “one which has manufactured and exploded a nuclear weapon or 
other nuclear explosive device prior to 1 January 1967” (Article IX.3).
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§2.3 NPT Safeguards and Verification

2.3.1 “Comprehensive” Safeguards: Traditional Materials Accounting

2.36 Under Article III.1 of the NPT, the IAEA assumed responsibility for negotiating, with 
non-NWS parties to the treaty, safeguards agreements that would allow the agency to 
verify the fulfilment of states’ obligations under the treaty “with a view to preventing 
diversion of nuclear energy from peaceful uses to nuclear weapons or other nuclear 
explosive devices.”

2.37 Comprehensive Safeguards Agreements (INFCIRC/153). Under a CSA, a state 
undertakes to accept safeguards “on all source or special fissionable material in all 
peaceful nuclear activities within its territory, under its jurisdiction or carried out under 
its control anywhere, for the exclusive purpose of verifying that such material is not 
diverted to nuclear weapons or other nuclear explosive devices.”8  The objective of the 
CSA is to deter diversion “by the risk of early detection.”9

Map 2.1: Comprehensive Safeguards Agreements (2012) 

8. IAEA INFCIRC/153, Basic Undertaking.
9. IAEA INFCIRC/153, paragraph 28.

Source: SIPRI
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2.38 The 2010 NPT Review Conference reaffirmed the call by previous review conferences 
for the application of comprehensive safeguards to all source or special fissionable 
material in peaceful nuclear activities (Action 24). It called on those states which have yet 
to do so to bring into force CSAs (Action 25) with the assistance of the IAEA (Action 29).

2.39 Between 1 July 2010 and 30 June 2012, CSAs entered into force for four states 
(Andorra, Montenegro, Mozambique and Republic of Congo). As of 30 June 2012, 179 
states (and Taiwan) had safeguards agreements in force with the agency. Fourteen non-
NWS parties to the NPT had yet to bring CSAs into force (Map 2.1).10 At 31 December 
2012, the number of states without a CSA in force had dropped by one, to thirteen.11

2.40 Small Quantities Protocols (SQPs). Under a small quantities protocol (SQP), a 
state which claims that it carries on little or no nuclear activity is exempted from most of 
the safeguards procedures set out in its CSA. A revised standard text of the SQP was 
approved by the IAEA Board of Governors in 2005. The modified SQP reduced the scope 
of exemptions and is not available to a state with an existing or planned nuclear facility. 
“Of particular importance is the fact that, under the revised text of the SQP, the 
requirement that the State provide the Agency with an initial inventory report and the 
Agency’s right to carry out ad hoc and special inspections are no longer held in 
abeyance.”12 In other words, the amended SQP gives the IAEA the authority to verify a 
claim by inspection.

2.41 The 2010 NPT Review Conference encouraged all states parties with SQPs which 
had not yet done so “to amend or rescind them.” Between 1 July 2010 and 30 June 2012, 
SQPs were amended for nine states (Antigua and Barbuda, El Salvador, Gambia, 
Guatemala, Moldova, Panama, San Marino, Swaziland and Zimbabwe). Ghana rescinded 
its SQP. By the end of June 2012, of the 93 states with operative SQPs, 46 had brought 
modified SQPs into force.13 As of 21 September 2012, 54 states had accepted SQPs in 
accordance with the modified text endorsed by the Board of Governors.14

2.42 Voluntary Offer Agreements. Under a voluntary offer agreement (VOA), the IAEA 
applies safeguards to nuclear material in facilities selected by it from an NPT nuclear 
weapon state’s list of eligible facilities. The purpose of such safeguards is “to verify that 
the material is not withdrawn from peaceful activities except as provided for in the 
agreement.” Among the motives for choosing a particular facility may be its capacity to 
“satisfy legal obligations arising from other agreements concluded by the state.”15

10. GC(56)/14, 25 July 2012, document of IAEA General Conference 56th regular session.
11. http://www.iaea.org/Publications/Factsheets/English/nptstatus_overview.html. Confirmed correct at 31 December 
2012 in CNND email exchange with IAEA.
12. IAEA Safeguards and Verification: Safeguards Statement for 2010, p. 3, http://iaea.org/OurWork/SV/Safeguards/es/
es2010.html.
13. GC(55)/16, 26 July 2011; GC(56)/14, 25 July 2012.
14. GC(56)/RES/13, September 2012.
15. IAEA, Safeguards Statement for 2010, p. 7.



Nuclear Weapons: The State of Play88

2.43 All five NPT NWS have both voluntary offer agreements and APs in force.

Table 2.1: NWS Safeguards Agreements

State Voluntary Offer 
Agreement

Additional Protocol

China INFCIRC/369 28 March 2002
France INFCIRC/290 30 April 2004
Russian Federation INFCIRC/327 16 October 2007
United States INFCIRC/288 30 April 2004
United Kingdom INFCIRC/263 6 January 2009
Source: SIPRI

2.44 The 2010 NPT Review Conference called for the wider application of safeguards to 
peaceful nuclear facilities in the NWS (Action 30). But there has been no widening of the 
scope of application of safeguards to civilian nuclear facilities in states with a voluntary 
offer agreement since then.

2.45 INFCIRC/66/Rev.2. Under safeguards agreements based on INFCIRC/66/Rev.2 
(1965) safeguards are applied to specific nuclear materials, facilities and other items in 
three non-NPT nuclear-armed states (India, Israel and Pakistan) with a view to ensuring 
their exclusively peaceful use. These agreements have no substantive impact on nuclear 
weapons programs.

2.3.2 Additional Protocol: Verifying the Absence of Undeclared Activity

2.46 The push for stronger safeguards was given greater urgency in the early 1990s as 
evidence emerged of a clandestine nuclear weapons program in Iraq and of discrepancies 
in North Korea’s initial safeguards declarations.16 In response, the IAEA Board of 
Governors established a committee to draft a model protocol that granted the agency 
authority additional to that provided by its CSAs with states, by giving it greater access 
to information and sites, thereby permitting the agency to provide assurance about both 
declared nuclear activities and the absence of possible undeclared nuclear activities. 
The Model Additional Protocol was approved in May 1997 as INFCIRC/540.

2.47 An AP in force obliges a state to provide the agency with information about and 
access to all parts of the nuclear fuel cycle, including uranium mines, fuel fabrication and 
enrichment plants, and nuclear waste sites; as well as information on nuclear fuel cycle-
related research and development, and the manufacture and export of sensitive nuclear-
related technologies. It also provides for short-notice access to all buildings on a nuclear 
site and, in some circumstances, for environmental sampling beyond declared locations.17 

16. Jack Boureston and Charles D. Ferguson, “Strengthening Nuclear Safeguards: Special Committee to the Rescue?” http://
www.armscontrol.org/act/2005_12/DEC-Safeguards.
17. Wider area environmental sampling requires the approval of the Board of Governors and consultations with the state 
concerned. IAEA Safeguards Overview: Comprehensive Safeguards Agreements and Additional Protocols,  
http://www.iaea.org/Publications/Factsheets/English/sg_overview.html.
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Together, a CSA and AP in force and fully implemented enable the IAEA both to verify the 
non-diversion of declared nuclear material from peaceful use and to determine whether 
there is evidence of undeclared nuclear material and activities.

2.48 The ICNND Report recommended that all states should accept the application of the 
AP and that acceptance should be made a condition of all states’ nuclear exports 
(Recommendations 5 and 41). While many countries, particularly members of the 
Nuclear Suppliers Group (NSG), have argued that the AP should be recognized and 
accepted universally as a condition of nuclear supply, others, particularly within NAM, 
have stressed the AP’s voluntary nature and have resisted efforts to transform it into an 
obligation, not least because they see this as evidence of some states’ determination to 
further entrench the imbalance between non-proliferation and disarmament obligations.

2.49 As a consequence, the 2010 NPT Review Conference could only agree to “encourage” 
states parties which had not yet done so “to conclude and to bring into force additional 
protocols as soon as possible and to implement them provisionally pending their entry 
into force” (Action 28). The conference president’s review of the operation of the treaty 
nevertheless noted that “numerous” states took the view that a CSA and AP in combination 
were now integral parts of the IAEA’s safeguards system and that, together, the measures 
contained in both instruments represented “the enhanced verification standard.”18 
While it was for states to decide whether or not to conclude an additional protocol, a 
protocol in force became a legal obligation. And, in calling for the “wider application of 
safeguards to peaceful nuclear facilities in the nuclear-weapon states,” the conference 
was able to agree that “comprehensive safeguards and additional protocols should be 
universally applied once the complete elimination of nuclear weapons [had] been achieved” 
(Action 30; emphasis added).

2.50 Between 1 July 2010 and 30 June 2012, APs, based on the Model Additional Protocol, 
entered into force for 15 states (Albania, Andorra, Bahrain, Costa Rica, Gambia, 
Kyrgyzstan, Mexico, Moldova, Montenegro, Morocco, Mozambique, Namibia, Republic of 
Congo, Swaziland and the United Arab Emirates). By 23 October 2012, the number of 
APs in force had risen, with Iraq’s ratification, to 119.19 In November 2012, just ahead of 
a milestone visit by US President Barack Obama, the Government of Myanmar announced 
that it was now prepared to sign the AP.20 Eight states with significant nuclear activities 
have yet to commence AP negotiations with the IAEA.21

18. NPT/CONF.2010/L.2 (27 May 2010): Final Document: Part I: Review of the operation of the Treaty, paragraphs 18 and 19.
19. IAEA, “Iraq Ratifies Additional Protocol,” 23 October 2012, http://iaea.org/newscenter/news/2012/iraqap.html.
20. AFP, “Myanmar to sign new nuclear safeguards: govt,” Times of Myanmar, 19 November 2012, http://www.
timesofmyanmar.com/?p=2024.
21. Argentina, Brazil, Egypt, Israel, North Korea, Pakistan, Syria and Venezuela.  Brazil and Argentina argue, albeit not 
compellingly, that their membership of the Brazilian-Argentine Agency for Accounting and Control of Nuclear Material 
(ABACC) puts them in a special situation vis-à-vis the AP. “Significant nuclear activities” encompasses any amount of nuclear 
material in a facility, or nuclear material in excess of the exemption limits in INFCIRC/153 paragraph 37 in locations outside 
facilities. Neither Israel nor Pakistan is a party to the NPT. North Korea gave notice of withdrawal from the NPT in January 2003.
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2.3.3 “State-Level” and “Integrated” Safeguards: Detection-Focused and 
Information-Driven

2.51 The 2010 NPT Review Conference called for regular assessment and evaluation of 
IAEA safeguards (Action 32). The IAEA inspections regime has become progressively 
more robust over the years, firstly by strengthening and continually upgrading its 
safeguards systems and procedures, and secondly by enlarging the scope of the agency’s 
policy authority independently of its Board of Governors. This has facilitated a shift in 
emphasis from nuclear material accountancy to a detection-based approach in IAEA 
safeguards procedures governing IAEA activities vis-à-vis states. A downside is an 
incipient backlash to the IAEA’s expanding remit and jurisdiction as some states see this 
as impacting on their sovereignty. Many of these larger issues have become entangled in 
the growing crisis over Iran’s suspected nuclear weapons program.

2.52 Until the first Gulf War (1990–91), IAEA safeguards were applied on the basis of 
accountancy procedures. States made their declarations to the IAEA on their facilities 
and activities and the agency conducted investigations to verify their peaceful purposes. 
The system failed to catch Saddam Hussein’s clandestine pursuit of nuclear weapons 
and others like North Korea and Syria also failed to declare all their nuclear activities. 

2.53 To rescue its dented credibility, the IAEA began to develop alternative and more 
reliably effective inspection practices for detecting undeclared activities. The need for 
this became steadily more urgent as more reactors were built and commissioned and 
the number of facilities and the volume of nuclear material subject to safeguards grew. 
The IAEA response has been governed by four parameters: there are more commercial-
scale nuclear fuel cycle installations being built; more facilities and materials are being 
brought under IAEA safeguards; there is not, and is not likely to be in the foreseeable 
future, any commensurate increase in the agency’s resources; and most states have a 
demonstrable record of responsible stewardship of nuclear operations for peaceful 
purposes. Putting the four propositions together, to perform effectively the IAEA had to 
become more targeted in its operations, focusing on states of possible concern rather 
than dividing its attention and fragmenting its scarce resources by mechanistically 
inspecting every state with nuclear facilities and activities.

2.54 This has led the IAEA to move progressively over the past fifteen years to develop 
and implement what is now described as a “state-level approach” to the planning, 
implementation and evaluation of safeguards. This is an iterative process in which an 
evaluation of all information available to the agency (that is, information provided not 
only by the state itself, but by other states, as well as information derived from inspections 
and visits, from commercial satellite imagery and from international databases on, for 
example, nuclear trade and illicit trafficking) serves as the basis for planning future 
safeguards objectives and activities. The IAEA believes that the state-level approach is 
flexible and responsive to change, thereby helping to ensure that peaceful use assurances 
provided to the international community remain credible and current.22

22. GC(55)/16, 26 July 2011.
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2.55 As an important step on this path, integrated safeguards – “the optimum combination 
of all safeguards measures available to the IAEA under comprehensive safeguards 
agreements and additional protocols”23 – were implemented in 53 countries in 2012, an 
increase of six over 2010. The adoption of an integrated safeguards approach is a sign of 
the agency’s confidence in the absence of undeclared nuclear material and activities in a 
state and permits the application of reduced safeguards measures at some facilities. This 
allows the agency to pay ever-increasing attention to possible undeclared activities and 
to make the most efficient use of its finite resources by making “differentiated 
assessments about which states’ nuclear programs pose more risk.”24

2.56 Some states – including Argentina, Brazil, Egypt, Russia, South Africa and 
Switzerland – have begun to argue that the state-level/integrated safeguards approaches 
are discriminatory rather than targeted. They have called for a return to a nuclear 
material accounting-based system of IAEA safeguards practices. There is concern in 
some quarters that the IAEA could be captured by the most powerful countries or by its 
strongest financial backers. The recent history of IAEA–Iran confrontations feeds into 
this narrative by some states that the agency’s proliferation judgments can be tainted by 
“subjective conclusions and insufficiently vetted third-party information.”25

2.57 At the most recent meeting of the IAEA General Conference in September 2012, 
critics of the state-level approach were able to secure, in the annual safeguards resolution, 
the inclusion of a paragraph requesting the secretariat “to report to the Board of 
Governors on the conceptualization and development of the state-level concept for 
safeguards.”26 The required report will be prepared in the first half of 2013.

2.58 Strengthening the Technology Base. The 2010 NPT Review Conference 
encouraged states to “further develop a robust, flexible, adaptive and cost-effective 
international technology base for advanced safeguards through cooperation among 
Member States and with the IAEA” (Action 34). The agency continues to use high-
resolution imagery from commercial aerial and satellite-based sensors to enhance its 
ability to monitor nuclear sites and facilities worldwide, and contracts have been 
concluded with new imagery providers to diversify sources and ensure the integrity and 
authenticity of satellite imagery. Having a variety of national providers of imagery gives 
the IAEA greater confidence that imagery is accurate and has not been tampered with to 
reinforce one country’s assertions.

2.59 The IAEA has developed and improved its safeguards approaches to a range of 
existing facilities, and continues to prepare to safeguard new types of facilities, including 
geological repositories, pyro-processing plants and laser enrichment facilities. Through 
its International Project on Innovative Nuclear Reactors and Fuel Cycles (INPRO) and in 
cooperation with the Generation IV International Forum (GIF), the IAEA is working to 
improve safeguards on future nuclear energy systems. Canada, Finland and Sweden have 

23. International Nuclear Verification Series No.3, “Foreword,” in IAEA Safeguards Glossary, 2001 ed. (Vienna: IAEA, 2002).
24. Mark Hibbs, “The Plan for IAEA Safeguards,” 20 November 2012, http://carnegieendowment.org/publications/index.
cfm?fa=view&id=50075.
25. Hibbs, “The Plan for IAEA Safeguards.”
26. GC(56)/RES/13, September 2012.
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initiated “safeguards by design interactions” with the IAEA for future facilities.27

2.60 The IAEA has tested an inspection concept using new combinations of existing 
techniques and technologies (including remote monitoring, unattended measurements, 
and unannounced or short-notice inspections) to enhance safeguards implementation.28  
However, practical implementation of the concept has its limitations. In some countries, 
a “short-notice inspection” can in fact take weeks to arrange, which gives the state 
concerned ample time to prepare for the arrival of IAEA inspectors.

2.61 Outreach and Facilitation. As the IAEA itself observes, “the effectiveness and 
efficiency of IAEA safeguards depend… on the effectiveness of state and regional systems 
of accounting for and control of nuclear material… and on the level of cooperation 
between state or regional authorities and the Agency.”29 To this end, the agency provides 
training, at international, regional and national level, for personnel of state and regional 
authorities responsible for implementing safeguards obligations. In March 2012, the 
agency published comprehensive “Guidance for States Implementing Comprehensive 
Safeguards Agreements and Additional Protocols.”

2.62 In addition, an IAEA advisory service provides advice and recommendations to 
states on the establishment and strengthening of state systems of accounting for and 
control of nuclear material. By the end of June 2012 (the most recent information 
available publicly), a total of fifteen such missions had been conducted since the program 
began in 2004.

2.63 The IAEA continues to encourage and to facilitate wider adherence to the safeguards 
system, consistent with the plan of action outlined in resolution GC(44)/RES/19 and the 
agency’s updated Plan of Action to Promote the Conclusion of Safeguards Agreements 
and Additional Protocols (September 2010). GC(44)/RES/19 calls for:

 > Intensified efforts by the director general to conclude safeguards agreements and 
APs, especially with states which have significant nuclear activities;

 > Assistance by the agency and member states to other states on how to conclude and 
implement safeguards agreements and APs; and

 > Reinforced coordination between member states and the secretariat in their efforts 
to promote the conclusion of safeguards agreements and APs.30 

2.64 The IAEA’s June 2012 Status of Implementation report gives as evidence of ongoing 
implementation of the agency’s Plan of Action three outreach activities: briefings on 
safeguards for a number of permanent missions in New York (October 2011); similar 
briefings for states in the Pacific region in Fiji (June 2012); and a regional seminar in 
Mexico City for states in the greater Caribbean region with limited nuclear material and 
activities (June 2012). “Bilateral consultations on the conclusion of CSAs and APs and the 
amendment/rescission of SQPs were also held throughout the year with representatives 
from both Member and non-Member States in Berlin, Fiji, New York and Vienna.”31 

27. GC(55)/16, 26 July 2011; GC(56)/14, 25 July 2012.
28. GC(55)/16, 26 July 2011.
29. GC(56)/14, 25 July 2012.
30. GC(55)/16, 26 July 2011.
31. IAEA, “Plan of Action to Promote the Conclusion of Safeguards Agreements and Additional Protocols” (no date), p. 1; 
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2.65 The report notes that, for the year ending 30 June 2012, “a CSA entered into force 
for one state and APs for seven states. During the same period, two additional states 
signed CSAs and APs. SQPs were amended for four states, and one state rescinded its 
SQP.” It rightly describes as “encouraging” the progress made in recent years with regard 
to the conclusion of safeguards agreements and additional protocols. “In May 2005… 38 
NNWS [non-NWS] had not yet brought into force their NPT safeguards agreements; this 
number had decreased to 26 by the end of June 2009 and to 14 as of June 2012…. [W]hile 
in May 2005 only 66 States had APs in force, by the end of June 2010 this number had 
risen to 101; two years later, in June 2012, 116 states had such APs in force.”32 

2.66 At a regional level, the Asia–Pacific Safeguards Network (APSN) came into operation 
on 1 October 2009 and held its inaugural meeting in Bali in June 2010. The objective of 
the network is “to strengthen the quality, effectiveness and efficiency of safeguards 
implementation in the Asia–Pacific region, working closely with the IAEA, through 
activities such as training, professional development and sharing of experience.”33 

§2.4 NPT Compliance and Enforcement

2.4.1 Compliance Generally

2.67 The IAEA has the mandate, authority and expertise to determine whether or not a 
state is complying with its safeguards obligations. The UN Security Council is responsible 
for enforcement. Under Article XII.C of the Statute of the IAEA, the agency’s inspectors 
are required to report any non-compliance by a state with its safeguards obligations to 
the director general. The report is then transmitted to the Board of Governors and, by 
the board, to all members, the UN Security Council and the UN General Assembly. A non-
compliance finding may also be reached via paragraph 19 of INFCIRC/153 which allows 
the board to make the reports provided for in Article XII.C of the Statute if “upon 
examination of relevant information reported to it by the Director General [it] finds that 
the Agency is not able to verify that there has been no diversion of nuclear material… to 
nuclear weapons or other nuclear explosive devices.”34

2.68 Countries to have been found in non-compliance are Iraq (1991), Romania (1992), 
North Korea (1993), Libya (2004), Iran (2005) and Syria (2011). Of the six, Iran and 
Syria are currently judged by the international community to be in non-compliance with 
their safeguards obligations.35 Both are parties to the NPT and members of the IAEA, 
with CSAs, but not APs, in force. In June 2011, the IAEA Board of Governors declared 
Syria to be in non-compliance with its obligations under its safeguards agreement with 

http://www.iaea.org/OurWork/SV/Safeguards/documents/sg_actionplan.pdf.
32. “Plan of Action to Promote the Conclusion of Safeguards Agreements and Additional Protocols,” pp. 1–2.
33. John Carlson, “Strengthening safeguards through regional cooperation: establishment of the Asia-Pacific Safeguards 
Network”; http://www.dfat.gov.au/asno/publications/strengthening-safeguards-through-regional-cooperation.
34. See John Carlson, “Defining Noncompliance: NPT Safeguards Agreements,” Arms Control Today 39 (May 2009), pp. 
22–27, www.armscontrol.org/act/2009_5/Carlson.
35. North Korea is in a different category at present, as resolution of the nuclear issue became the subject of a political 
process (that is, the Six-Party Talks). The IAEA’s role became one of monitoring the freeze at Yongbyon under the previous 
Agreed Framework, and now the IAEA is on standby to do what the parties request under the Six-Party Talks, but there is no 
agreement in sight.
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the agency and reported the matter to the UN Security Council. The resolution was based 
on an IAEA finding that an installation destroyed by Israel at Dair Alzour in September 
2007 was “very likely” to have been an undeclared nuclear reactor. Recent IAEA reports 
to the board reveal no progress in agency efforts to secure access to Dair Alzour and 
three possibly functionally-related sites. Iran is discussed below. North Korea’s 
withdrawal from the NPT and subsequent emergence as a nuclear-armed state was 
discussed previously in Chapter 1.

2.69 The 2010 NPT Review Conference failed, in the face particularly of Iranian and 
other hard-line NAM opposition, to make any progress on non-compliance and 
withdrawal issues. It simply underscored “the importance of resolving all cases of non-
compliance with safeguards obligations in full conformity with the IAEA statute and 
Member States’ respective legal obligations” and called on states to cooperate with the 
agency (Action 27).

2.4.2 Iran

2.70 Iran has a growing and increasingly sophisticated nuclear program which currently 
includes facilities dedicated to uranium conversion and enrichment, heavy water 
production, research and development, power generation and the production of isotopes 
for nuclear medicine. The rise in tensions over Iran’s alleged and suspected nuclear 
weapons program has provoked a flurry of speculation and commentary about:36 

 > The benefits and limitations of sanctions as a means of containing its nuclear 
ambitions;37 

 > The costs and risks of pre-emptive and preventive war against the risks of not 
stopping Iran before the window of opportunity (or Iran’s “zone of vulnerability”) 
for military action closes;38 

 > Israeli and US red lines that might trigger such attacks and the impact of the Israel 
factor in shaping the US calculus on these decisions;39 

36. For a collection that canvasses all these issues in one volume, albeit from the US perspective, see Robert D. Blackwill, 
ed., Iran: The Nuclear Challenge (New York: Council on Foreign Relations, 2012).
37. Kenneth Katzman, Iran Sanctions (Washington DC: Congressional Research Service, RS 20871, 15 October 2012); 
Jeffrey J. Schott, “Economic Sanctions Against Iran: Is the Third Decade a Charm?” (Washington DC: Petersen Institute for 
International Economics, July 2012), http://www.iie.com/publications/papers/paper.cfm?ResearchID=2173; Ray Takeh 
and Suzanne Maloney, “The Self-limiting Success of Iran Sanctions,” International Affairs 87:6 (2011), pp. 1297–1312; and 
Daniel Wertz and Ali Vaez, “Sanctions and Nonproliferation in North Korea and Iran: A Comparative Analysis,” FAS Issue Brief 
(Washington DC: Federation of American Scientists, June 2012), www.fas.org/pubs/_docs/IssueBrief-Sanctions.pdf.
38. Morton Abramowitz, et al., Weighing Benefits and Costs of Military Action against Iran (New York: The Iran Project, 
2012), http://theiranproject.org; David Albright, Paul Brannan, Andrea Stricker, Christine Walrond and Houston Wood, 
“Preventing Iran from Getting Nuclear Weapons: Constraining Its Future Nuclear Options” (Washington DC: Institute for 
Science and International Security, 5 March 2012), http://isis-online.org/isis-reports/category/iran/#2012; Anthony H. 
Cordesman, Analyzing the Impact of Preventive Strikes Against Iran’s Nuclear Facilities (Washington DC: Center for Strategic & 
International Studies, 4 September 2012), csis.org/files/publication/120906_Iran_US_Preventive_Strikes.pdf; James Kitfield, 
“The Path to War with Iran,” National Journal, 24 September 2012, http://www.nationaljournal.com/nationalsecurity/the-
path-to-war-with-iran-20120924; Judith S. Yaphe and Charles D. Lutes, Reassessing the Implications of a Nuclear-Armed Iran 
(National Defense University, McNair Paper 69, 2005).
39. Andrew J. Bacevich, “How We Became Israel,” The American Conservative, 10 September 2012, http://www.
theamericanconservative.com/articles/how-we-became-israel/; Colin H. Kahl, Melissa G. Dalton and Matthew Irvine, Risk 
and Rivalry: Iran, Israel and the Bomb (Washington DC: Center for New American Security, June 2012); Jim Zanotti, et al., 
Israel: Possible Military Strike Against Iran’s Nuclear Facilities (Washington DC: Congressional Research Service, R42443, 27 
March 2012).
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 > The driving US motive being non-proliferation or regime change;40  and
 > The uneasy parallels with the Iraq War in 2003.41 

2.71 For all the emotion generated, there remains as at the end of 2012 a broad 
international consensus that, while Iran may well be working on elements of a nuclear 
weapon, it has not taken the strategic decision to build one. The IAEA has been able to 
verify the non-diversion of nuclear material declared by Iran under its CSA. It has not, 
however, been able to provide a credible assurance of the absence of undeclared nuclear 
material and activities in Iran, and thus to conclude that all nuclear material in Iran is in 
peaceful activities. To this extent, even if Iran never does take the strategic decision to 
actually build a nuclear weapon, its activities pose a significant challenge to the credibility 
and effectiveness of the non-proliferation regime, and it remains crucial to bring the 
issue to satisfactory early resolution.

2.72 Since an initial IAEA Board of Governors finding of non-compliance in September 
2005, Iran has been the subject of six UN Security Council resolutions demanding a halt 
to its enrichment and reprocessing activities.42 A steadily increasing range of commercial 
and financial sanctions have been imposed on Iran by the United Nations and, 
autonomously, by individual states and the European Union (EU).

2.73 The ICNND Report called for continuing efforts to be made by the five permanent 
members of the Security Council (P5) and Germany (+1), the Security Council and IAEA 
member states to achieve “a satisfactory negotiated resolution of the issue of Iran’s 
nuclear capability and intentions, whereby any retention of any element of its enrichment 
program would be accompanied by a very intrusive inspection and verification regime, 
giving the international community confidence that Iran neither has nor is seeking 
nuclear weapons” (Recommendation 60).

2.74 Regular IAEA reports to the board show that Iran has not suspended its uranium 
enrichment activities, nor clarified to the satisfaction of the international community 
outstanding issues giving rise to concerns about a possible nuclear weapons program. In 
an annex to a November 2011 IAEA safeguards report, the agency gave a detailed account 
of the possible military dimensions of Iran’s nuclear program.43 This documented, for 
the first time in one place, a range of activities “relevant to the development of a nuclear 
explosive device,”44 including warhead/missile payload design and experiments with 
high explosives.45 The agency’s conclusions were based on information provided by “a 
number of Member States, from the Agency’s own efforts and from information provided 

40. Paul Pillar, “The Temptation of Regime Change,” The National Interest, 3 October 2012,  
http://nationalinterest.org/blog/paul-pillar/the-temptation-regime-change-7554.
41. Rolf Ekéus and Målfrid Braut-Hegghammer, “Don’t Go Baghdad on Tehran,” Foreign Affairs, 18 October 2012, http://
www.foreignaffairs.com/articles/138201/rolf-ekeus-and-malfrid-braut-hegghammer/dont-go-baghdad-on-tehran.
42. S/RES/1696 (31 July 2006), S/RES/1737 (23 December 2006), S/RES/1747 (24 March 2007), S/RES/1803 (3 March 
2008), S/RES/1835 (27 September 2008), and S/RES/1929 (9 June 2010).
43. Implementation of the NPT Safeguards Agreement and relevant provisions of the Security Council resolutions on the 
Islamic Republic of Iran – Report by the Director General (Vienna: IAEA Board of Governors, GOV/2011/65, 8 November 
2011).
44. Nuclear Threat Initiative, “Iran: Nuclear,” July 2012, http://www.nti.org/country-profiles/iran/nuclear.
45. S. Kile, “Iran and nuclear proliferation concerns,” SIPRI Yearbook 2012: Armaments, Disarmament and International 
Security (Oxford: Oxford University Press, 2012), pp. 366–73.
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by Iran itself.”46 They indicated that, “prior to the end of 2003 the activities took place 
under a structured programme; that some continued after 2003; and that some may still 
be ongoing.” The IAEA claims to have obtained additional corroborative information 
since November 2011.47 

2.75 The documents on which the November 2011 account was based have not, however, 
been released publicly nor made available to Iran. Iran has dismissed the report as 
dishonest in its methodology and wrong in its conclusions.48 One of the documents 
apparently cited by the IAEA, and subsequently leaked to the media, purports to be a 
graphic representation of a potential nuclear armament’s explosive force.49 A commentary 
published in the Bulletin of the Atomic Scientists describes the graph as featuring “a quite 
massive error, which is unlikely to have been made by research scientists working at a 
national level.”50 Similar (and presumably more reliable) graphs are to be found in 
nuclear science textbooks and on the Internet.51 

2.76 In its latest (November 2012) report to the Board of Governors and to the Security 
Council on the implementation of the NPT safeguards agreement and Security Council 
resolutions in Iran, the IAEA notes that, notwithstanding several rounds of talks between 
the agency and Iran, no agreement has been reached on a “structured approach” to 
resolving outstanding issues related to possible military dimensions of Iran’s nuclear 
program and to the agency’s request for access to the Parchin military site where Iran is 
believed to have “constructed a large explosives containment vessel in which to conduct 
[possible nuclear weapons-related] hydrodynamic experiments.” In the meantime, the 
“extensive and significant” site modification activities which have taken place at Parchin 
since February 2012 “have seriously undermined the Agency’s ability to undertake 
effective verification.”52 

2.77 In violation of the resolutions of the Board of Governors and Security Council, Iran 
has not suspended uranium enrichment, nor construction of a heavy water moderated 
research reactor at Arak. Iran is not implementing its Additional Protocol, which it 
signed in 2003 but has not ratified.

2.78 Efforts by the P5 and Germany to negotiate a resolution of the stand-off with Iran 
have so far been unsuccessful. An agreement reached in Geneva in December 2010 that 
would have seen a (then) significant quantity of Iranian LEU exchanged for research 
(medical) reactor fuel collapsed early in 2011. Russia subsequently proposed a 
progressive easing of sanctions in return for improved cooperation and transparency by 
Iran, but the idea was not taken up by Russia’s P5 colleagues and received at best an 
ambivalent reception in Tehran. High-level talks resumed in Istanbul in April 2012, but 

46. Implementation of the NPT Safeguards Agreement and relevant provisions of Security Council resolutions in the Islamic 
Republic of Iran, GOV/2012/55, 16 November 2012.
47. Implementation of the NPT Safeguards Agreement, GOV/2012/55, 16 November 2012.
48. “Iranian envoy criticizes IAEA conduct,” Press TV, 22 November 2011, http://www.presstv.ir/detail/211406.html.
49. “Iran Modeled Nuclear Bomb Blast, Document Indicates”, Global Security Newswire, 27 November 2012.
50. Yousaf Butt and Ferenc Dalnoki-Veress, “DIY Graphic Design,” Bulletin of the Atomic Scientists, 28 November 2012, 
www.thebulletin.org/web-edition/op-eds/diy-graphic-design; Gareth Porter, “Fake AP Graph exposes Israeli fraud and IAEA 
credulity,” Lobelog, 1 December 2012, http://www.lobelog.com/fake-ap-graph-exposes-israeli-fraud-and-iaea-credulity/.
51. Butt and Dalnoki-Veress, “DIY Graphic Design.”
52. Implementation of the NPT Safeguards Agreement, GOV/2012/55, 16 November 2012.
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made no substantive progress. Further inconclusive meetings were held in Baghdad 
(May 2012) and Moscow (June 2012). Since then, there have been further exploratory 
exchanges between EU foreign and security policy chief Baroness Catherine Ashton 
(acting on behalf of the P5+1) and lead Iranian nuclear negotiator Saeed Jalili. The United 
States meanwhile is reported to be considering a “more for more” deal with Iran and to 
be “looking for a solid bilateral channel that will augment multilateral talks.”53 

2.79 Iran has indicated that it is ready to suspend enrichment to just below 20 per cent 
U-235 in return for the lifting of sanctions.54 It has not been willing, however, to accede 
to demands to suspend all enrichment, surrender its existing stock of uranium enriched 
to just under 20 per cent, and close the Fordow Fuel Enrichment Plant.55 The parties 
remain deeply at odds and, while a negotiated resolution of the issue is still a priority, 
tension grows with every kilogram of enriched uranium produced, despite the temporary 
relief provided by Iran’s transformation some months ago of what was then more than a 
third of its existing stock of uranium enriched to just under 20 per cent into “a powdered 
form [uranium oxide] largely unsuitable for use in nuclear weapons.”56 

2.80 In December 2012, in an open letter, a group of 24 experts – including former 
generals, diplomats and officials – urged US President Barack Obama to table a new 
proposal whereby Iran would be offered relief from sanctions in return for some progress 
in meeting international concerns about its nuclear weapons program. As a first step, 
Tehran should be required to halt its accumulation of uranium enriched to just under 20 
per cent in exchange for a relaxing of some “international and financial sanctions.” 
Beyond this, the P5+1 negotiators’ overall goals should include restricting Iran’s 
enrichment to “normal reactor-grade levels”; limiting its stockpiles to actual nuclear 
power and other peaceful needs; having Iran accept “more extensive and effective” IAEA 
inspections; and having Iran “account for previous weapons-related experiments to 
ensure that they have been halted.” In the longer term, a new framework agreement 
could be negotiated to cover nuclear cooperation, security and transparency.57 

2.81 If conflict is to be avoided, all parties to the dispute (not just, but especially, Iran and 
the United States) are going to have to modify their expectations and change their 
behaviour. Iran must understand that none of the P5 is prepared to accept its emergence 
as a nuclear-armed state, and that the world has a right to demand credible and 
comprehensive proof of its assurances that it has no intention of acquiring nuclear 
weapons. The United States must find some means of accommodating Iran’s demand for 
positive (rather than negative) recognition as a country of global significance and for 
unqualified admission to the society of advanced nuclear-capable states. While Iran 
might one day be persuaded to join actively in the multilateralization of the nuclear fuel 
cycle, for the time being at least its enrichment activities must be accommodated under 
appropriate international supervision.

53. Barbara Slavin and Laura Rozin, “US Considers ‘More for More’ with Iran,” Al-Monitor, 12 November 2012.
54. “Iran Reaffirms Uranium Restriction Proposal,” Global Security Newswire, 25 September 2012.
55. “Khamenei Has Final Say on Iran-U.S. Talks: FM,” Global Security Newswire, 13 November 2012.
56. “Iran Pulverizes Uranium Portion, Attempting to Calm Fears on Nuclear Program,” Global Security Newswire, 9 October 2012.
57. Julian Borger, “Former generals and diplomats urge Obama to put sanctions on table in Iran talks,” Guardian, 19 
December 2012.
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2.82 While there were signs as 2012 ended that Iran might be moving towards accepting 
a “structured approach” to the resolution of its disagreements with the IAEA, analysts 
remain cautious about the lengthy and fragile process needed to resolve the decade-long 
standoff between Iran and the agency before both sides agree on and implement a 
methodical work plan that gives the IAEA access to sites, facilities and activities of 
interest to it.58 

2.4.3 Response to Withdrawal

2.83 A state party has the right to withdraw from the NPT if it decides that “extraordinary 
events, related to the subject matter of [the] Treaty, have jeopardized the supreme 
interests of its country” (Article X). As discussed in Chapter 1, North Korea asserted its 
withdrawal from the NPT in January 2003 – the only country so far to have done so – 
after the United States said that Pyongyang had admitted to operating a clandestine 
uranium enrichment program. Several states remain unconvinced of the validity of the 
North Korean withdrawal from the NPT, questioning what “extraordinary events” 
justified it. Regardless, the IAEA has not implemented safeguards in North Korea since, 
and for all practical purposes that withdrawal should now be treated as a fait accompli.

2.84 The ICNND Report recommended that a state withdrawing from the NPT should 
not be free to use for non-peaceful purposes nuclear materials and technology acquired 
while a party to it (Recommendation 10). It added that states should make it a condition 
of their nuclear exports that safeguards agreements will continue to apply in the event 
of a recipient state’s withdrawal from the treaty (Recommendation 11).

2.85 The 2010 NPT Review Conference consensus outcomes document made no 
reference at all to withdrawal from the treaty, although the conference president’s 
summary review of the operation of the treaty (paragraph 120), while reaffirming the 
universally recognized right of withdrawal, recorded views expressed by “many” states 
that, under international law, a withdrawing party remained responsible for violations 
of the treaty committed prior to its withdrawal and, apparently though more elliptically, 
for its safeguards obligations to nuclear supplier countries. It also noted (paragraph 
122) that “numerous” states acknowledged the prerogative of nuclear supplier countries 
to “consider incorporating dismantling and/or return clauses” in the event of withdrawal.

2.86 North Korea’s NPT withdrawal and subsequent nuclear weapons tests damaged all 
three pillars of the NPT – disarmament, non-proliferation and cooperation in the 
peaceful uses of nuclear energy. The security and stability benefits that all states receive 
from the nuclear non-proliferation regime depend on all states meeting their shared 
non-proliferation obligations. North Korea withdrew from the NPT in an attempt to 
avoid being held accountable for violating its treaty obligations, and then used plutonium 
produced while a party to the treaty for nuclear explosive purposes after withdrawal. 
North Korea’s withdrawal from the NPT and subsequent emergence as a nuclear-armed 
state has shown that a state can misuse NPT membership to acquire nuclear materials 

58. Simon Sturdee, “Mooted IAEA–Iran ‘deal’ just the beginning: analysts,” AFP,  
http://carnegieendowment.org/2012/12/18/mooted-iaea-iran-deal-just-beginning/ev0y.
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and sensitive nuclear technology before withdrawing from the treaty and quickly 
developing nuclear weapons.

2.87 Those advocating action on withdrawal are not seeking to remove the right to 
withdraw or to reinterpret Article X. Their intention is to ensure that any future 
withdrawal is fully consistent with the provisions of the treaty, including the requirement 
that advance notice of withdrawal be given not just to other NPT parties but also to the 
UN Security Council. Sadly, the Security Council failed to act following North Korea’s 
withdrawal from the NPT in 2003, despite the fact that North Korea’s nuclear history 
plainly signalled that its withdrawal from the treaty would pose a threat to international 
peace and security. By resolution 1887 (24 September 2009), however, the Security 
Council did undertake in future to address without delay any state’s notice of withdrawal, 
including the events described in its statement of explanation, and affirmed that a state 
remains responsible under international law for violations of the NPT committed prior 
to its withdrawal. That said, notwithstanding the adoption of this resolution and others 
highly critical of North Korea’s nuclear weapons tests in 2006 and 2009, the Security 
Council has yet to make clear, as the ICNND report recommended, that any future 
withdrawal “will be regarded as prima facie a threat to international peace and security, 
with all the punitive consequences that may follow from that under Chapter VII of the 
UN Charter” (Recommendation 9).

§2.5 IAEA Resources
2.88 The IAEA is the lead international organization for the safe, secure and peaceful 
uses of nuclear energy, science and technology. With a secretariat of 2,300 professional 
and support staff, the IAEA is the centrepiece of international efforts to combat 
proliferation from within the NPT regime. Although autonomous, the IAEA is a member 
of the UN system and reports annually to the General Assembly on its work. Several 
nuclear-weapon-free zones also link their regional verification systems to the global 
IAEA inspections regime. It pursues a three-pronged strategy to combat nuclear risks: 
prevention of illicit and non-peaceful use of nuclear material; the timely detection of any 
such efforts; and swift and decisive referral to the Security Council when nuclear risks 
are apparent. It has three main areas of work: confirming that nuclear material and 
activities (such as power generation) are not used for military purposes; protecting 
people and the environment from the harmful effects of radiation; and developing and 
promoting peaceful applications of nuclear energy.

2.89 The 2010 NPT Review Conference called on states parties “to ensure that IAEA 
continues to have all political, technical and financial support so that it is able to 
effectively meet its responsibility to apply safeguards as required by article III of the 
Treaty” (Action 33). The ICNND Report went further, picking up on a number of 
recommendations of the 2008 Zedillo Commission on the role of the IAEA to 2020 and 
beyond.59 It recommended a one-off injection of funds to refurbish the Safeguards 
Analytical Laboratory; a significant increase in regular budget support, with no “zero 

59. Reinforcing the Global Nuclear Order for Peace and Prosperity: The Role of the IAEA to 2020 and Beyond (Vienna: IAEA, 
2008).
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real growth” constraint; and security of future funding sufficient to enable medium to 
long-term planning (Recommendation 13).

2.90 The Zedillo Commission saw a need for a possible doubling of the regular budget by 
2020 to permit the required “expansion of work on nuclear reactors and the fuel cycle, 
security and safety, and support for meeting basic human needs through nuclear 
applications and technical cooperation.” It believed that “the statutory functions of the 
Agency – including nuclear energy, nuclear applications, development, safety, security, 
and safeguards – should be fully funded from assessed contributions,” and that the 
Technical Cooperation Fund, while still based on negotiated targets, should be 
“predictable on a multi-year basis, and assured.” Recipient states, though, should be 
required to meet some of the costs of technical cooperation.60

2.91 The IAEA’s regular budget has seen some modest real growth in recent years, 
although the core problem of dependence on extra-budgetary (voluntary) contributions 
remains unresolved. In 2009, the regular budget for 2010 was increased by €8.1 million, 
a real increase of 2.7 per cent over 2009 levels.61 This was followed by an increase of 
€6.9 million for 2012, a real increase of 2.1 per cent over 2011. The regular budget 
remains inadequate, however, to allow the IAEA to fulfil its responsibilities and to meet 
the expectations of member states.

2.92 Important programs continue to depend on extra-budgetary contributions. Such 
funding is unpredictable and its level uncertain, creating problems for program 
implementation, efficiency and forward planning. Extra-budgetary funding of €113.8 
million and €107.4 million is predicted for 2012 and 2013 respectively, while annual 
regular budget resources for these years are expected to be €331 million. In some key 
areas, reliance on extra-budgetary funds is chronic – for example, about 80 per cent of 
Nuclear Security Fund expenditure for 2012 and 2013 is expected to come from extra-
budgetary contributions.

2.93 The resources debate is complex and political. The IAEA is under pressure to 
become more cost-efficient, without letting its attention to safeguards implementation 
slide. While some states want the agency to pay more attention to nuclear security, 
others tend to see this as a preoccupation (as with non-proliferation) of the nuclear 
“haves” and as likely to further diminish the resources available for the development of 
peaceful uses of nuclear energy, particularly in developing countries. They want priority, 
and more money, to be directed to technical cooperation. The debate is further 
complicated by concerns expressed by some states that the IAEA’s evolving state-level 
approach to safeguards, which is driven at least partly by budget pressures, is 
discriminatory, subjective and unreliable (see discussion above).

60. Reinforcing the Global Nuclear Order for Peace and Prosperity: Recommendations 9(3), 9(5) and 9(6).
61. All the IAEA budget figures in this section are from: IAEA Programme and Budget, 2010–11, especially pp. iii, 1, 3 and 
6; http://www.iaea.org/About/Policy/GC/GC53/GC53Documents/English/gc53-5_en.pdf.
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2.94 Meanwhile, the new Clean Laboratory Extension to the Environmental Sample 
Laboratory at Seibersdorf was officially opened on 7 September 2011. This enhances the 
IAEA’s nuclear analytical and forensic capabilities. Construction of a new Nuclear 
Material Laboratory has also begun at Seibersdorf and is scheduled for completion by 
2014. While the former provides assurance that no undeclared activities have occurred, 
the latter provides assurance that member states are providing accurate information 
when they make declarations about the types and quantities of nuclear materials held 
on their territory. The new facility will also be used to train nuclear security professionals 
from member states.62

2.95 Efforts have continued to expand the IAEA’s Network of Analytical Laboratories in 
order to facilitate the analysis of both nuclear material and environmental swipe 
samples. The network currently consists of the agency’s own facilities and 19 laboratories 
in eight member states and the European Commission. Since June 2010, laboratories in 
Australia, Brazil and France have been added to the network; and laboratories in 
Argentina, Belgium, China, Finland, France, Germany, Hungary, the Republic of Korea 
and the United States are either undergoing preliminary assessment or are at various 
stages of the qualification process.63

2.96 The ICNND Report recommended that consideration be given to “an external 
review, by the Zedillo Commission or a successor panel, of the IAEA’s organizational 
culture, in particular questions of transparency and information sharing” 
(Recommendation 14). There has been no move to embrace this recommendation.

§2.6 Export Controls

2.6.1 General

2.97 Export controls are intended to reduce the risk that nuclear trade and commerce 
undertaken for legitimate peaceful purposes will contribute to nuclear weapons 
programs. They have evolved in response to technological developments and to changes 
in the nature both of the proliferation threat and of business practices in the nuclear 
industry. There is now a very widespread acceptance in the international community of 
the need for national export controls.

2.98 Some export control obligations are anchored in the NPT, in particular the 
responsibility of NWS, under Article I of the treaty, not “in any way to assist, encourage, 
or induce any non-nuclear-weapon state to manufacture or otherwise acquire nuclear 
weapons or other nuclear explosive devices.” Under Article III of the NPT, all parties 
undertake not to provide source or special fissionable material, or equipment or material 
for the processing, use or production of special fissionable material, to any non-NWS for 
peaceful purposes, unless it is subject to safeguards.

62. Safeguards for the Next 40 Years, http://www.iaea.org/newscenter/news/2011/cleanlabext.html.
63. GC(55)/16, 26 July 2011, p. 6; GC(56)/14, 25 July 2012.
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2.99 Efforts to translate NPT obligations into governance mechanisms led in 1971 to the 
establishment of the informal Zangger Committee (named after its inaugural Swiss 
Chairman). The Committee’s 38 members include the five NPT NWS.64 Its decisions are 
taken by consensus and are not legally binding on members. It reached common 
understandings on the definition, absent from the NPT, of what constituted “equipment 
or material especially designed or prepared for the processing, use or production of 
special fissionable material,” and on the conditions and procedures that would govern 
their export “on a basis of fair commercial competition.”65 This enabled the committee to 
create a “Trigger List,” which it continues to publish, of nuclear-related materials and 
equipment, a guide to the identification of items to which safeguards should apply. 
Committee guidelines establish three conditions of supply: a non-explosive use 
assurance, an IAEA safeguards requirement, and a re-export provision which requires 
the receiving state to accept safeguards on the re-exported item.

2.100 The Nuclear Suppliers Group (NSG) – discussed in detail below – was established 
in 1975 after the “peaceful nuclear explosion” by India the previous year provided 
evidence of the misuse of nuclear technology transferred for peaceful purposes. While 
the Zangger Committee aimed to promote consistent implementation of states’ 
obligations under Article III.2 of the NPT, and does this by focusing on practical means of 
defining and meeting those obligations, the NSG assumed a broader mandate and 
coverage of nuclear-related dual-use items, and is today a much more prominent 
mechanism. Like its predecessor, the NSG includes the five NPT NWS and works on a 
consensus basis. Its guidelines are implemented by participating governments in 
accordance with their national laws and licensing practices.66 

2.101 These are not the only two currently relevant export control arrangements 
(leaving aside for present purposes the Proliferation Security Initiative – discussed later 
in this chapter – which is about export interdiction rather than control in the sense being 
discussed here). Such arrangements are also implicit, for example, in nuclear-weapon-
free zone (NWFZ) treaties, discussed later in this chapter, whose clauses variously 
complement and reinforce the NPT provisions on the export of proliferation sensitive 
material and equipment.

2.102 More specifically, concerns about nuclear terrorism have prompted significant 
further changes to the nuclear trade’s international legal and regulatory framework. 
Security Council Resolution 1540 (discussed in greater detail in Chapter 3) created a legal 
obligation, binding on all states, to implement “appropriate and effective” export 
controls.67 In September 2011, the third report of the committee established pursuant to 

64. Zangger Committee members: Argentina, Australia, Austria, Belarus, Belgium, Bulgaria, Canada, China, Croatia, Czech 
Republic, Denmark, Finland, France, Germany, Greece, Hungary, Ireland, Italy, Japan, Kazakhstan, South Korea, Luxembourg, 
Netherlands, Norway, Poland, Portugal, Romania, Russia, Slovakia, Slovenia, South Africa, Spain, Sweden, Switzerland, 
Turkey, Ukraine, United Kingdom, United States.
65. Zangger Committee, http://www.zanggercommittee.org/Seiten/default.aspx.
66. Nuclear Suppliers Group, http://www.nuclearsuppliersgroup.org/Leng/default.htm. NSG members: Argentina, 
Australia, Austria, Belarus, Belgium, Brazil, Bulgaria, Canada, China, Croatia, Cyprus, Czech Republic, Denmark, Estonia, 
Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Japan, Kazakhstan, South Korea, Latvia, Lithuania, 
Luxembourg, Malta, Mexico, Netherlands, New Zealand, Norway, Poland, Portugal, Romania, Russia, Slovakia, Slovenia, South 
Africa, Spain, Sweden, Switzerland, Turkey, Ukraine, United Kingdom, United States.
67. S/RES/1540 (28 April 2004).
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that resolution noted that 124 states had reported legislative/enforcement measures in 
place for nuclear materials (compared with just 76 in 2008); while 90 states reported 
having export licensing provisions in place for nuclear weapons-related materials 
(compared with 76 in 2008).68 The report also noted that many states had put in place 
laws and regulations governing the delivery of relevant ancillary services, such as 
brokering or financial services, and strengthened border controls as an aid to enforcement.

2.103 The 2010 NPT Review Conference, in Action 35 of the outcomes document, urged 
all states to ensure that nuclear-related exports are not misused to assist in the 
development of nuclear weapons and encouraged them to draw on multilateral 
guidelines and understandings in developing national export controls (Action 36). A 
growing number of countries, without themselves being members of the NSG or Zangger 
Committee, are indeed making use of the guidelines for this purpose. In addition, Action 
44 called on all states “to improve their national capabilities to detect, deter and disrupt 
illicit trafficking in nuclear materials” and “to establish and enforce effective domestic 
controls to prevent the proliferation of nuclear weapons in accordance with their 
relevant international legal obligations.”

2.104 These mild exhortations were, however, more than balanced by calls “to observe 
the legitimate right of all states parties, in particular developing states, to full access to 
nuclear material, equipment and technological information for peaceful purposes” 
(Action 38), and to eliminate, with respect to nuclear transfers and international 
cooperation, “any undue constraints inconsistent with the Treaty” (Action 39).69 Regime 
members insist that their guidelines are consistent with the obligations of all states 
under the NPT and do not hinder nuclear trade between NPT states parties in compliance 
with their treaty obligations. The conference president noted that “numerous” states 
believed “effective and transparent” export controls to be an important means of 
facilitating “the fullest possible exchange of equipment, materials and scientific and 
technological information for the peaceful uses of nuclear energy, which, in the view of 
those states, depends on the existence of a climate of confidence about non-proliferation.”

2.105 Since the 2010 NPT Review Conference, a number of NPT states parties have 
entered into civil nuclear cooperation agreements with India (Table 2.2), and other such 
agreements are under negotiation. The exceptionally loose wording of Action 37 
(“consider whether a recipient state has brought into force IAEA safeguards obligations 
in making nuclear export decisions”) seems broad enough to cover this contingency. 
However, it is not possible to conclude unreservedly, with respect to nuclear-related 
exports to nuclear-armed states outside the NPT, that such exports have not “directly or 
indirectly” assisted the development of nuclear weapons in those states (Action 35).

68. Report of the Committee established pursuant to Security Council Resolution 1540 (2004), UN Document S/2011/579, 12 
September 2011.
69. NPT/CONF.2010/L.2 (27 May 2010): Draft Final Document: Part I: “Review of the operation of the Treaty,” paragraph 27.
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Table 2.2: India’s Civil Nuclear Cooperation

State Date Type of Cooperation

Argentina 23/09/2010 Agreement on cooperation in peaceful uses  
of nuclear energya

Canada 29/06/2010 Civil nuclear cooperation deal signed in Toronto (still not 
ratified)b

France 20/02/2006 Joint declaration on the development of nuclear energy for 
peaceful purposesc

26/01/2008 Joint statement on terms for India’s acquisition of nuclear 
equipment and fuel from Franced

30/09/2008 Agreement on the development of peaceful uses of nuclear 
energye

19/12/2008 Agreement between the Nuclear Power Corporation of India 
Limited and French nuclear company AREVA for the supply of 
300 tons of uranium to Indiaf

6/12/2010 Agreement on the Protection of Confidentiality of Technical 
Data and Information relating to cooperation in the peaceful 
uses of nuclear energyg

Kazakhstan 16/04/2011 Civil nuclear cooperation agreementh

Mongolia 14/09/2009 Agreement for peaceful uses of radioactive minerals and 
nuclear energyi

Namibia 14/08/2009 Agreement on cooperation in peaceful uses  
of radioactive materials and nuclear energyj

South Korea 25/07/2011 Agreement on cooperation in peaceful uses  
of nuclear energyk

Russia 6/12/2008 Agreement to construct four nuclear reactors at Kudankulaml

8/12/2009 Civil nuclear cooperation agreementm

12/3/2010 Agreement on cooperation in peaceful uses  
of nuclear energyn

United Kingdom 11/2/2010 Joint declaration on civil nuclear cooperationo

United States 10/10/2008 Civil Nuclear Agreement (123 Agreement)p

Notes  
a. India, Argentina ink agreement on peaceful uses of nuclear energy, The Hindu, September 24, 2010.  
b. Ending Freeze, India, Canada Sign Nuclear Deal, The Times of India, June 29, 2010.  
c. Government of India, Press Release, February 21, 2006. http://pmindia.nic.in/press-details.php?nodeid=396.  
d. French Embassy in New Delhi, http://ambafrance-in.org/Presidential-visit-India-France.  
e. Embassy of India in Paris, http://www.ambinde.fr/indo-french-relations.  
f. AREVA, www.areva.com/EN/group-1476/india-demand-continues-to-grow.html.  
g. AREVA, www.areva.com/EN/group-1476/india-demand-continues-to-grow.html.  
h. India, Kazakhstan welcome civil nuclear cooperation agreement, Thaindian News, 16 April 2011.  
i. Prasad, K.V. India -Mongolia pace for uranium supply, The Hindu, September 12, 2009.  
j. Press Information Bureau, Government of India, August 23, 2012.  
k. Indian Ministry of External Affairs, http://www.mea.gov.in/mystart.php?id=510117869&flg=1.  
l. Press Information Bureau, Government of India, August 23, 2012.  
m. Press Information Bureau, Government of India, December 8, 2009.  
n. Government of India, Department of Atomic Energy, http:www.dae.nic.in/?q=node/75.  
o. India, UK sign joint declaration of nuclear cooperation, The Economic Times, February 11, 2010.  
p. US Department of State, http://2001-2009.state.gov/r/pa/prs/2008/oct/110920.htm.
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2.6.2 Nuclear Suppliers Group

2.106 Taking account of work done by the Zangger Committee, the NSG after its creation 
in 1975 adopted its own guidelines for nuclear transfers with the aim of ensuring their 
non-diversion to unsafeguarded nuclear fuel cycle or nuclear explosive activities. 
Recipient governments were required to provide formal assurances to this effect. The 
guidelines also required particular caution to be exercised in the transfer of sensitive 
nuclear facilities, materials and technology; the adoption by recipient governments of 
appropriate physical protection measures; and incorporation of stronger re-export 
provisions. The IAEA published the guidelines in 1978 as INFCIRC/254.

2.107 The work of a committee reviewing implementation of Article III at the 1990 NPT 
Review Conference had a significant impact on the NSG, especially its recommendation that 
“nuclear supplier states require, as a necessary condition for the transfer of relevant nuclear 
supplies to non-nuclear-weapon states, the acceptance of IAEA Safeguards on all their current 
and future nuclear activities” (that is, comprehensive or “full scope” safeguards).70 

2.108 This, and evidence of Iraq’s active pursuit of a clandestine nuclear weapons 
program facilitated by the acquisition from NSG participating governments of dual-use 
items not covered by existing NSG guidelines, prompted the NSG in 1992:

 > To establish and adopt guidelines for the transfer of nuclear-related dual-use 
equipment, materials, software and related technology that could make “a significant 
contribution to an unsafeguarded nuclear fuel cycle or nuclear explosive activity.” 
These were subsequently published as Part 2 of IAEA INFCIRC/254;71 

 > To establish procedures for exchanging dual-use-related export denial notifications; and
 > To make a comprehensive safeguards agreement with the IAEA a condition of supply 

for future nuclear transfers to non-NWS.

2.109 The comprehensive safeguards provision was subsequently adopted at the 1995 
NPT Review and Extension Conference. The requirement applies only to items that are 
exclusively for nuclear use, the so-called Trigger List items defined in Part I of the NSG 
control list: nuclear material, nuclear reactors and related equipment, non-nuclear 
material for reactors, plant and other equipment for the reprocessing, enrichment and 
conversion of nuclear material, and for fuel fabrication and heavy water production, and 
technology associated with each of the above items. Indeed, these items are often called 
trigger list items because they “trigger” full scope safeguards.

2.110 At its plenary meeting in Warsaw in 1992, the NSG agreed that the transfer of 
trigger list items “should not be authorized to a non-nuclear weapon State unless that 
State has brought into force an agreement with the IAEA requiring the application of 
safeguards on all source and special fissionable material in its current and future 
peaceful nuclear activities.”72 Transfers, though, are not prohibited in all cases. Paragraph 
IV(a) of Part I of the guidelines says that they may take place “in exceptional cases when 

70. IAEA Information Circular, 16 September 1997.
71. Nuclear Suppliers Group, http://www.nuclearsuppliersgroup.org/Leng/default.htm.
72. Ian Anthony and Vitaly Fedchencko, Reforming Nuclear Export Controls: The Future of the Nuclear Suppliers Group 
(Stockholm: SIPRI, 2004).
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they are deemed essential for the safe operation of existing facilities and if safeguards 
are applied to those facilities.” Different conditions, not including a comprehensive 
safeguards requirement, apply to transfers of nuclear-related dual-use equipment, 
material, software and related technology (Part II of the control list).

2.111 Issues of Consistency and Credibility: The Case of India. International export 
control regimes are sometimes portrayed by non-member states as supplier cartels 
whose aim is to intensify the existing imbalance between non-proliferation and 
disarmament obligations by denying states access to nuclear technology and the peaceful 
uses of nuclear energy in contravention of Article IV of the NPT. Outreach programs have 
been only modestly successful in changing this image and in encouraging non-member 
states to adopt the regimes’ export control lists and guidelines as a reasonably 
straightforward way of meeting their NPT non-proliferation obligations.

2.112 The NSG though has a particular credibility problem, a result of the decision taken 
in September 2008, under strong US pressure, to exempt India from the NSG’s 
requirement for application of comprehensive safeguards to trigger list items. It has 
been argued that, in doing so, the NSG missed an opportunity “to commit India to a 
responsible non-proliferation policy.” The United States had of course just negotiated a 
bilateral peaceful uses (“123”) agreement with India which exempted India from the 
undertaking given by all NPT non-NWS “to disavow nuclear weapons programs in order 
to access civil nuclear technologies.”73 The agreement imposed no constraint either on 
India’s nuclear weapons program: “this Agreement shall be implemented in a manner so 
as not to hinder or otherwise interfere with… military nuclear facilities” (Article 4); or 
on its right to reprocess transferred nuclear material: “the Parties grant each other 
consent to reprocess or otherwise alter in form or content nuclear material transferred 
pursuant to this Agreement” (Article 6.iii).

2.113 The NSG decision to exempt India from its nuclear trade restrictions was 
nonetheless based on a negotiated series of commitments by India: to separate its 
civilian from its military nuclear facilities and to place some civilian facilities under IAEA 
safeguards; to sign and implement an AP with respect to civilian nuclear facilities under 
safeguards; to adhere to NSG guidelines and control lists; to refrain from transferring 
enrichment and reprocessing technologies to states that do not have them; to maintain 
a unilateral moratorium on nuclear tests; and to work collaboratively with other states 
on an FMCT.

2.114 While there are clearly some positives on this list, as the ICNND argued, “the main 
substantive problem with the deal was that it removed all non-proliferation barriers to 
nuclear trade with India in return for very few significant non-proliferation and 
disarmament commitments by it. The view was taken that partial controls – with civilian 
facilities safeguarded – were better than none. But New Delhi was not required, for 
example, to commit to sign the CTBT or to undertake a moratorium on production of 
fissile materials, either unilaterally or even upon reciprocation by Pakistan and China.”74

73. Pierre Goldschmidt, “NSG Membership: A Criteria-based Approach for Non-NPT States,” 24 May 2011, http://
carnegieendowment.org/publications/index.cfm?fa=view&id=44147.
74. ICNND, Eliminating Nuclear Threats, paragraph 10.7.
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2.115 India’s formal recognition by NPT nuclear supplier countries as a fully credentialed 
nuclear trading partner outside the established global non-proliferation and 
disarmament framework could not but damage the integrity of the NPT and the NSG’s 
credibility as an instrument for reliable and consistent implementation of the treaty’s 
Article III safeguards provisions. While India has an undeniably superior non-
proliferation record to Pakistan’s, and is more transparent than Israel, it is still only a 
special case because the NSG has chosen to make it one. In doing so, the NSG has stoked 
the fires of those who are all too ready to believe that the NPT and its supporting export 
control regimes are simply tools for the selective enforcement of non-proliferation 
norms by an elite group of countries which is ready to bend and change its own rules for 
commercial and strategic advantage.

2.116 During a visit to India in November 2010, President Obama declared his support 
for Indian membership of the NSG and three other export control regimes – related to 
missile proliferation (MTCR), chemical and biological weapons (Australia Group), and 
conventional weapons (Wassenaar Arrangement). While the NSG is India’s priority, it 
considers itself well-qualified for membership of all four regimes given its firm 
commitment to non-proliferation, effective export controls and capacity to produce 
regime-regulated goods and technologies.

2.117 The NSG first considered this question at its meeting in Noordwijk in June 2011. 
No decision was expected and none was taken. The United States apparently suggested 
two possible ways forward for the group: “one would be to revise the admission criteria 
‘in a manner that would accurately describe India’s situation.’ The other would be to 
‘recognize’ that the criteria, known as ‘Factors to be Considered’, are not ‘mandatory 
criteria’ and that a candidate for membership does not necessarily have to meet all of 
them.”75 One criterion for membership of the group is that a country should be a fully 
compliant party to the NPT or to a NWFZ treaty. Early signs are that most NSG members 
will find this criterion especially hard to overlook. While there is support for India’s 
membership within the NSG, there is no consensus. No evidence of progress was visible 
at the NSG’s most recent plenary meeting in Seattle on 21–22 June 2012. A public 
statement issued at the end of the meeting said only that the NSG “continued to consider 
all aspects of the implementation of the 2008 statement on Civil Nuclear Cooperation 
with India and discussed the NSG relationship with India.”76

2.118 The NSG’s credibility problems are compounded by China’s apparent determination 
to supply more nuclear reactors to Pakistan. When it joined the group in 2004, China 
formally advised the NSG of an existing commitment to supply two nuclear reactors 
(Chashma I and II) to Pakistan. As these were not new commitments, China argued that 
they were effectively “grandfathered” under the NSG’s full scope safeguards guidelines.77  
No mention was made at the time of plans for further reactor sales but, in September 

75. Daniel Horner, “NSG Revises Rules on Sensitive Exports,” July/August 2011,
http://www.armscontrol.org/act/2011_%2007-08/Nuclear_Suppliers_Group_NSG_Revises_Rules_Sensitive_Exports.
76. National Nuclear Security Administration, Nuclear Suppliers group Plenary Meeting Public statement, Seattle, 22 June 
2012. http://nnsa.energy.gov/mediaroom/pressreleases/nsgstatement062212.
77. The so-called grandfather clause refers to paragraph 4 (c) of Part I of the NSG guidelines which says that the full scope 
safeguards requirement on trigger list items does not apply to agreements or contracts drawn up on or before 3 April 1992.
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2010, China announced its intention to supply two additional reactors (Chashma III and 
IV) to Pakistan.78 Chashma III is nearing completion, while Chashma IV has progressed 
to advanced site engineering. All four reactors are subject to full IAEA safeguards.

2.119 While China may continue to insist that any number of nuclear reactors can be 
“grandfathered,” consistent with NSG guidelines, under its 1991 nuclear cooperation 
agreement with Pakistan, its NSG colleagues are unlikely to find this argument 
compelling. They are not, however, in a strong position to argue in the aftermath of their 
decision on India, and have no formal dispute resolution mechanism at their disposal.

2.120 Members can be expected to continue gently to press China for further information 
(as they did most recently in Seattle in June 201279 ) but, with the India exception now 
firmly in place, preceded by the US–India civil nuclear agreement and Russia’s own 
earlier recourse to the “grandfather” clause as a justification for its nuclear trade with 
India in the 1990s, it would be surprising if China felt under any particular pressure to 
change course. Meanwhile, the NSG’s adoption in 1992 of the comprehensive safeguards 
requirement, “hailed at the time as a significant accomplishment,” now has a decidedly 
hollow ring to it, giving NPT parties “good reason to complain because the actions of NSG 
members have made a mockery of Article IV of the NPT by giving non-NPT parties India 
and Pakistan the same benefits as NPT parties but without the accompanying 
obligations.”80

2.121 The ICNND Report, while recognizing the flaws in the India exception, suggested 
that the NSG might salvage the situation by developing “a criteria-based approach to 
cooperation agreements with states outside the NPT, taking into account factors such as 
ratification of the Comprehensive Test Ban Treaty (CTBT), willingness to end 
unsafeguarded fissile material production, and states’ records in securing nuclear 
facilities and materials and controlling nuclear-related exports” (Recommendation 15). 
This would establish conditions for further exceptions based on new rules, rather than 
on an exemption from old ones.

2.122 Pierre Goldschmidt gives even more specific shape to this recommendation by 
suggesting that, to become a member of the NSG, a non-NPT state should, inter alia:81

 > Undertake to comply with the requirements of Articles I, III.2 and VI of the NPT;
 > Have in force a voluntary offer agreement with the IAEA whereby the non-NPT state 

undertakes to place all new nuclear facilities located outside existing military nuclear 
sites on the list of facilities eligible to be safeguarded by the IAEA under INFCIRC/66-
type safeguards agreements;

 > Have ratified an AP to its safeguards agreement;
 > Not be in material breach of an IAEA safeguards agreement;
 > Commit not to export or transfer items specified in the NSG Guidelines to a non-NWS 

78. “China says Pakistan nuclear deal ‘peaceful’,” BBC News, 17 June 2010, http://www.bbc.co.uk/news/10340642.
79. “China Brushes Off Fears Over Reactor Sales to Pakistan,” Global Security Newswire, 27 June 2012.
80. Fred McGoldrick, “The Road Ahead for Export Controls: Challenges for the Nuclear Suppliers Group,” January/February 
2011, http://www.armscontrol.org/print/4642.
81. Goldschmidt, “NSG Membership.”
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unless such state has a CSA and AP in force with the IAEA;
 > Have in place legal measures to ensure the effective and uninterrupted implementation 

of the NSG Guidelines, including export licensing regulations, enforcement measures 
and penalties for violations;

 > Commit to share information on “catch all” denials with the IAEA and the members 
of the NSG;

 > Have signed and ratified the CTBT;
 > Commit, pending the entry into force of the CTBT, to adhere to a unilateral moratorium 

on nuclear explosion tests;
 > Fully implement all UN Security Council resolutions adopted under Chapter VII of the 

UN Charter that relate to nuclear proliferation or terrorism (in particular, Resolution 
1540);

 > Adhere to the MTCR and have in place the corresponding export control legislation;
 > Have ratified the CPPNM, as amended in 2005;
 > Be party to ICSANT; 
 > Agree to the immediate commencement of negotiations on a treaty banning the 

production of fissile material for nuclear weapons purposes with a view to its 
conclusion within five years.

2.123 The challenge will be to persuade Pakistan, and Israel should it show any interest 
in joining the NSG, to accept terms more rigorous than India’s. It will be just as challenging 
to persuade India to make additional commitments (for example, to ratify the CTBT and 
to end unsafeguarded fissile material production) when it already has the deal it wants.

§2.7 Nuclear-Weapon-Free Zones (NWFZ)

2.7.1 General

2.124 Nuclear-weapon-free zones deepen and extend the scope of the NPT and embed 
the non-nuclear-weapon status of NPT states parties in additional treaty-based 
arrangements.82  This is why several NPT review conferences have affirmed repeated 
support for existing NWFZs and encouraged the development of additional NWFZs. The 
first NWFZ was established in (uninhabited) Antarctica in 1959. Since then, five more 
have been established in Latin America and the Caribbean, the South Pacific, Southeast 
Asia, Africa, and Central Asia. Mongolia has also declared itself a national NWFZ in law. 
All NWFZs seek to do two minimum things. First, they prohibit the acquisition, testing, 
stationing and use of nuclear weapons within the designated territory of the zone. 
Second, they include protocols for binding the NWS to pledges not to use or threaten to 
use nuclear weapons against members of the NWFZ.83 

82.  Ramesh Thakur, ed., Nuclear Weapons-Free Zones (London/New York: Macmillan and St. Martin’s Press, 1998).
83.  In addition to the treaties mentioned in this paragraph, the Outer Space Treaty (1967) and the Seabed Arms Control 
Treaty (1972) prohibit the emplacement of nuclear weapons and other weapons of mass destruction in space and on the 
ocean floor respectively.
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2.125 The 2010 NPT Review Conference encouraged the establishment of further 
NWFZs. It also encouraged “all concerned States… to ratify the nuclear-weapon-free 
zone treaties and their relevant protocols, and to constructively consult and cooperate to 
bring about the entry-into-force of the relevant legally binding protocols of all such 
nuclear-weapon-free zone treaties which include negative security assurances” (Action 
9). New NWFZs have been proposed for the Middle East (discussed below) and Northeast 
Asia (also discussed below). The InterAction Council of Former Heads of State and 
Government has also recommended the exploration of a NWFZ in the Arctic.84 Russia 
ratified Protocols One and Two of the Treaty of Pelindaba in March 2011. There has been 
no other ratification by any NWS of existing NWFZ protocols since the 2010 NPT Review 
Conference. On 2 May 2011, President Obama did submit the protocols to the treaties of 
Rarotonga and Pelindaba to the US Senate for ratification – fifteen years after signature 
– but there is no indication of when, if at all, Senate ratification might be expected.

2.126 Treaty for the Prohibition of Nuclear Weapons in Latin America and the 
Caribbean. The Treaty of Tlatelolco prohibits the testing, use, manufacture, production 
or acquisition by any means, as well as the receipt, storage, installation, deployment and 
any form of possession of any nuclear weapon, by Latin American and Caribbean 
countries. The parties are also required to conclude agreements individually with the 
IAEA for the application of safeguards to their nuclear activities. The IAEA has the 
exclusive power to carry out special inspections.

2.127 The treaty includes two protocols. The first, by which parties agree to apply key 
provisions of the treaty to their territories within the zone, has been signed and ratified 
by France, the United Kingdom and the United States. All NWS have signed and ratified 
Protocol II, which promises respect for the treaty’s aims and provisions, and provides 
negative security assurances (NSAs: pledges not to attack non-NWS with nuclear 
weapons) to states parties. The United States, however, did so with two significant 
reservations. First, it sought to preserve its interpretation of “the relevant rules of 
international law” under which contracting parties retained “exclusive power and legal 

84. Thomas Axworthy (Secretary-General of the InterAction Council), “A Nordic–Canadian nuclear-weapon-free zone,” 
Embassy (Ottawa), 28 November 2012, http://www.embassynews.ca/opinion/2012/11/27/a-nordic-canadian-nuclear-
weapon-free-zone/42901.

Table 2.3: NWS Ratification of the Treaty of Tlatelolco

Country Protocol One Protocol Two

China Not Applicable 06/02/1974
France 24/08/1992 22/03/1974
Russia Not Applicable 08/01/1979
United Kingdom 11/12/1969 11/12/1969
United States 23/11/1981 12/05/1971
Source: SIPRI. For the current status of the accession/ratification of the treaty by eligible states,  
see: http://www.opanal.org/opanal/Tlatelolco/P-Tlatelolco-i.htm.
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competence… to grant or deny non-Contracting Parties transit and transport privileges.” 
Second, it qualified its NSA by making clear that an armed attack by a contracting party 
in which it was assisted by a NWS would be incompatible with the contracting party’s 
own obligations under the treaty.85 

2.128 There has been no recorded violation of the treaty by states parties. However, in 
February 2012, Argentina accused the United Kingdom of violating its commitment 
under Protocol I by sending a nuclear-capable submarine to the South Atlantic. UK 
Deputy Prime Minister Nick Clegg dismissed the allegation as baseless.86 

2.129 The South Pacific Nuclear Free Zone Treaty. The Treaty of Rarotonga prohibits 
the manufacture or acquisition of any nuclear explosive device, as well as possession or 
control of such device, by the parties anywhere inside or outside the zone, which is 
defined in an annex. The parties also undertake not to supply nuclear material or 
equipment, unless subject to IAEA safeguards, and to prevent in their territories the 
stationing as well as the testing of any nuclear explosive device. They undertake not to 
dump, and to prevent the dumping of, radioactive waste and other radioactive matter at 
sea anywhere within the zone. Each party remains free to allow visits, as well as transit, 
by foreign ships and aircraft regardless of whether they are conventionally or nuclear 
powered and whether they may or may not be carrying nuclear weapons. The treaty is 
open for signature by members of the Pacific Islands Forum. Three eligible states 
(Marshall Islands, Federated States of Micronesia, and Palau – which, as former members 
of a UN trusteeship administered by the United States, are now in “free association” with 
the United States) have not signed the treaty.

Table 2.4: NWS Ratification of the Treaty of Rarotonga

Country Protocol One Protocol Two Protocol Three

China Not Applicable 21/10/1988 21/10/1988
France 20/09/1996 20/09/1996 20/09/1996
Russia Not Applicable 21/04/1988 21/04/1988
United Kingdom 19/09/1997 19/09/1997 19/09/1997
United States Yet to ratify Yet to ratify Yet to ratify
Source: SIPRI. For the current status of the accession/ratification of the treaty by eligible states,  
see: http://www.forumsec.org/resources/uploads/attachments/documents/SPNFZ%20Status%20Report.pdf.

2.130 The treaty includes three additional protocols. Protocol II (which provides NSAs 
to states parties) and Protocol III (which bans nuclear testing anywhere in the zone) 
have been ratified by all NWS other than the United States. Protocol I, by which parties 
agree to apply key provisions of the treaty to their territories within the zone, has been 
ratified by France and the United Kingdom.

85. http://www.armscontrol.org/documents/tlatelolco.
86. “‘Argentina submarine claim baseless’, says Nick Clegg,” BBC News, 27 March 2012, http://www.bbc.co.uk/news/uk-
politics-17524714.
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2.131 US Secretary of State Hillary Clinton told the 2010 NPT Review Conference on 3 
May 2010 that the administration was preparing to submit the treaty protocols to the US 
Senate for approval. President Obama submitted all three protocols to the Senate in May 
2011 with a view to securing the Senate’s consent to ratification. The Senate has so far 
taken no action on the matter.

2.132 Questions have been raised about possible or potential violations of the South 
Pacific (and African and Central Asian) NWFZ treaties with various decisions and 
agreements to sell uranium to India, which is not party to the NPT. The three zones 
prohibit the transfer of source or special fissile material and equipment to any non-NWS 
that is not subject to comprehensive IAEA safeguards under Article III.1 of the NPT. 
Australia (and – in the case of the Pelindaba and Semipalatinsk Treaties – South Africa, 
Namibia, and Kazakhstan) have either decided in principle or have signed agreements to 
sell uranium to India, or are reported as contemplating doing so.

2.133 Some critics argue that these possibly NWFZ-non-compliant agreements confirm 
that the India–US civil nuclear cooperation deal drove a cart and horse through the NPT 
regime’s prohibitions on trade in nuclear material with non-NPT countries. But others 
argue that, legally speaking, India has no status under the NPT as either a NWS or a non-
NWS, and therefore is not covered by such NWFZ prohibitions; moreover, it does apply 
facility-specific IAEA safeguards to some of its civilian nuclear activities. They further 
argue that the 2008 NSG “clean waiver” granted to India confirms this interpretation 
that trade in nuclear materials with India is not inconsistent with the NPT.87

2.134 Treaty on the Southeast Asia Nuclear-Weapon-Free Zone. The Treaty of 
Bangkok prohibits the development, manufacture, acquisition or testing of nuclear 
weapons by the parties anywhere inside or outside the zone, as well as the stationing and 
transport of nuclear weapons in or through the zone. Each state party may decide for 
itself whether to allow visits and transit by foreign ships and aircraft. The parties 
undertake not to dump at sea, or discharge into the atmosphere anywhere within the 
zone, any radioactive material or waste, or to dispose of radioactive material on land. The 
parties are also required to conclude agreements individually with the IAEA for the 
application of full-scope safeguards to their peaceful nuclear activities. The zone includes 
not only the territories but also the continental shelves and exclusive economic zones 
(EEZs) of the states parties. The treaty is open for signature by all states of Southeast Asia.

2.135 The one protocol to the treaty is open for signature by the five NWS and commits 
the parties to “respect the Treaty… and not to contribute to any act which constitutes a 
violation of the Treaty or its Protocol.” The protocol also commits the parties not to use 
or threaten to use nuclear weapons against any state party to the treaty or within the 
zone itself. None of the five NWS has ratified the protocol (although see reference to 
China below). Prominent among their concerns is the geographical scope of the treaty 
(which includes states parties’ continental shelves and EEZs) and its implications for 

87. For the contrasting legal analyses, see Donald R. Rothwell, Australia’s Obligations under the South Pacific Nuclear Free 
Zone Treaty and Uranium Sales to India (Melbourne: ICAN, November 23, 2011), www.icanw.org/files/ICANW~Legal%20
Opinion~FINAL.pdf; and Kalman A. Robertson, “The Legality of the Supply of Australian Uranium to India,” Security 
Challenges 8:1 (Autumn 2012), pp. 25–34. Although the two analyses are specifically in the context of the South Pacific zone, 
because the other zones have generally equivalent clauses, they are broadly relevant to all three cases.
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freedom of navigation in international waters.

2.136 Long-running negotiations were expected to conclude with a signing ceremony at 
the Foreign Ministers’ Meeting of the Association of South East Asian Nations (ASEAN) 
in Phnom Penh on 12 July 2012, but late submission of reservations by France, Russia, 
the United Kingdom and the United States led to its postponement.88 A rescheduled 
signing ceremony was again postponed on the eve of the ASEAN Summit in Phnom Penh 
in November 2012,89  much to the ASEAN nations’ disappointment.90 China’s concerns 
about the implications of the treaty’s geographic area of application for its territorial 
claims in the South China Sea have been addressed separately via a Memorandum of 
Understanding which clarifies “the understanding among the States parties and China 
on the application of the treaty and the protocol.”91 

2.137 African Nuclear-Weapon-Free Zone Treaty. The Treaty of Pelindaba prohibits 
research, development, manufacture and acquisition of nuclear explosive devices and 
the testing or stationing of any nuclear explosive device. Each party remains free to 
allow visits and transit by foreign ships and aircraft. The treaty also prohibits any attack 
against nuclear installations. The parties undertake not to dump or permit the dumping 
of radioactive waste and other radioactive matter anywhere within the zone. Each party 
should individually conclude an agreement with the IAEA for the application of 
comprehensive safeguards to its peaceful nuclear activities. The zone includes the 
territory of the continent of Africa, island state members of the African Union (AU) and 
all islands considered by the AU to be part of Africa. The treaty is open for signature by 
all states of Africa.

2.138 Six states – Cameroon, Chad, Ghana, Guinea-Bissau, Namibia and Zambia – have 
acceded to the treaty since the 2010 NPT Review Conference. The treaty currently has 
36 states parties, with 18 countries yet to ratify it. Morocco signed and ratified the treaty 
in April 1996, but is not a member of the African Union.

Table 2.5: NWS Ratification of the Treaty of Pelindaba

Country Protocol One Protocol Two Protocol Three

China 06/09/1996 06/09/1996 Not Applicable
France 31/07/1997 31/07/1997 31/07/1997
Russia 11/03/2011 11/03/2011 Not Applicable
United Kingdom 27/02/2001 27/02/2001 Not Applicable
United States Yet to ratify Yet to ratify Not Applicable
Source: SIPRI. For the current status of the accession/ratification of the treaty by eligible states,  
see: http://au.int/en/sites/default/files/pelindaba%20Treaty_0.pdf.

88. Xinhua, “4 nuke states postpone signing SEANWFZ protocol next week,” 8 July 2012, http://news.xinhuanet.com/
english/world/2012-07/08/c_131702340.htm.
89. “Powers Not Yet Expected to Sign SE Asia Nuke-Free Zone Protocol,” Global Security Newswire, 15 November 2012.
90. Xinhua, “No signing of SE Asia nuke-free zone protocol at upcoming 21st ASEAN Summit,” 15 November 2012, http://
news.xinhuanet.com/english/world/2012-11/15/c_131976633.htm.
91. Xinhua, “4 nuke states postpone signing SEANWFZ protocol next week.”
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2.139 The treaty includes three additional protocols. Protocols I (which provides NSAs 
to states parties) and II (which bans nuclear testing anywhere in the zone) have been 
ratified by all NWS other than the United States. Protocol III, by which parties agree to 
apply key provisions of the treaty to their territories within the zone, has been ratified 
by all eligible states other than Spain. Secretary Clinton told the 2010 NPT Review 
Conference on 3 May 2010 that the administration was preparing to submit the treaty 
protocols to the US Senate for approval. President Obama submitted Protocols I and II to 
the US Senate in May 2011 with a view to securing the Senate’s consent to ratification. 
The Senate has so far taken no action on the matter.

2.140 Central Asian Nuclear-Weapon-Free Zone. The Treaty of Semipalatinsk requires 
the parties not to research, develop, manufacture, stockpile or otherwise acquire, 
possess or have control over any nuclear weapon or other nuclear explosive device 
anywhere. There are five parties to the treaty: Kazakhstan, Kyrgyzstan, Tajikistan, 
Turkmenistan and Uzbekistan.

2.141 The treaty has a single protocol (NSAs) which is not yet open for signature. Three 
NWS (France, the United Kingdom and the United States) do not recognize the zone. 
They argue that Article XII, which says that the treaty “does not affect the rights and 
obligations of the Parties under other international treaties which they may have 
concluded prior to the date of the [treaty’s] entry into force,” would allow the stationing 
of Russian nuclear weapons in Central Asia if the Tashkent (Collective Security 
Organization) Treaty is invoked.92

2.142 Mongolia’s Nuclear-Weapon-Free Status. In September 2012, the five NWS and 
Mongolia signed “parallel political declarations regarding Mongolia’s self-declared 
nuclear-weapon-free status.”93 The P5, who have not before recognized a single-country 
NWFZ, reaffirmed security assurances made in connection with Mongolia’s nuclear-
weapon-free status at the UN General Assembly in October 2000 and agreed “to respect 
the nuclear weapon-free status of Mongolia and not to contribute to any act that would 
violate it.” Mongolia confirmed that it was fully compliant with its obligations as a non-
NWS party to the NPT and that it had in place laws giving it “the domestic legal status of 
being free of nuclear weapons.”94 

2.143 Proposed Northeast Asia Nuclear-Weapon-Free Zone. A NWFZ has been 
suggested for Northeast Asia as a means of finessing the dilemma over what to do with 
North Korea’s nuclear weapons. Any formal acceptance of North Korea’s possession of 
nuclear weapons would make it extremely difficult to avoid proliferation to South 
Korea and Japan, with commensurately enhanced risk of an armed conflict in the 
region in which nuclear weapons are used. But if international policy is to focus on

92. Gaukhar Mukhatzhanova, Implementation of the Conclusions And Recommendations for Follow-On Actions Adopted 
at the 2010 NPT Review Conference Disarmament Actions 1-22: Monitoring Report (Monterey, CA: James Martin Center for 
Nonproliferation Studies, Monterey Institute of International Studies, April 2012), p. 44.
93. US Department of State, “Five Permanent UN Representatives Support Mongolia’s Nuclear-Weapon-Free Status,” Media 
Note, 18 September 2012, http://www.state.gov/r/pa/prs/ps/2012/09/197873.htm.
94. US, “Five Permanent UN Representatives Support Mongolia’s Nuclear-Weapon-Free Status”; AFP, “Major powers 
recognize Mongolia as nuclear weapons free,” Bangkok Post, 18 September 2012, http://www.bangkokpost.com/news/
asia/312850/major-powers-recognize-mongolia-as-nuclear-weapons-free.
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verifiably and permanently reversing North Korea’s nuclearization, then Pyongyang’s 
security fears of an external attack must be addressed.

2.144 One way to do this could be to establish, as part of a comprehensive agreement on 
peace and security in Northeast Asia, a regional NWFZ that includes the two Koreas, 
Japan and, possibly, Mongolia. Consistent with the provisions of other NWFZ treaties, 
these states would undertake not to acquire, manufacture, test or deploy nuclear 
weapons or to allow them to be stored on their territory. NWS parties to the treaty 
(China, Russia and the United States) would agree not to store nuclear weapons in the 
zone and otherwise to support the objectives of the treaty. They would extend negative 
security assurances to non-NWS parties to the treaty who were observing its terms. 
France and the United Kingdom would be asked similarly to commit to treaty provisions 
that applied to NWS.

2.145 To accommodate the required dismantling of North Korea’s nuclear weapons 
program, the treaty might include a transition period and be “structured so that it goes 
into effect when the three nuclear weapons states (the US, Russia and China) and the 
two non-nuclear states (Japan and South Korea) ratify it” but reserves for Japan and 
South Korea “the right to withdraw from the treaty after three or five years if the 
provisions were not being enforced effectively throughout the Korean Peninsula.”95 

2.7.2 Middle East

2.146 The 2010 NPT Review Conference emphasized “the importance of a process 
leading to full implementation of the 1995 Resolution on the Middle East.” It further 
agreed that the UN Secretary-General and the co-sponsors of the 1995 resolution 
(Russia, the United Kingdom and the United States), in consultation with the states of the 
region, would convene a conference in 2012, “to be attended by all States of the Middle 
East, on the establishment of a Middle East zone free of nuclear weapons and other 
weapons of mass destruction.” The NPT Review Conference Action Plan provided, among 
other things, for the appointment of a facilitator “with a mandate to support 
implementation of the 1995 Resolution by conducting consultations with the States of 
the region… and undertaking preparations for the convening of the 2012 Conference.”

2.147 A facilitator (Jaakko Laajava, Under-Secretary of State in Finland’s Ministry of 
Foreign Affairs) has since been appointed and a venue (Helsinki) chosen, but efforts to 
convene a conference in 2012 ultimately stalled in the face of growing regional instability 
and the absence of agreement on what the conference might reasonably be expected to 
achieve. If, as now seems likely, no Middle East WMDFZ conference takes place before 
the next NPT Preparatory Committee meeting in Geneva in April 2013, the mood of that 
meeting will be much influenced by exchanges on the consequences of a possible 
unravelling of the deal which produced a consensus outcome at the NPT Review 
Conference in 2010, and agreement to the treaty’s indefinite extension in 1995.

95. Morton H. Halperin, “A Proposal for a Nuclear Weapons-Free Zone in Northeast Asia,” Nautilus Institute, 3 January 2012, 
http://nautilus.org/napsnet/napsnet-special-reports/a-proposal-for-a-nuclear-weapons-free-zone-in-northeast-asia/.
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2.148 Meanwhile, as part of international efforts to create suitable conditions for an 
initial gathering of regional states, the EU sponsored Track II informal seminars (July 
2011 and November 2012) in Brussels on a Middle East WMDFZ conference; and the 
IAEA convened (November 2011) a long-delayed forum in Vienna on “Experience of 
Possible Relevance to the Creation of a Nuclear-Weapon-Free Zone in the Middle East.” 
Forum participants, which included “all States of the Middle East” apart from Iran, 
proposed “to continue working towards the establishment of a NWFZ in the Middle East; 
to consider declarations of good intentions as a first step to break the current stalemate; 
to make the best and most constructive use of every opportunity on the international 
agenda; and to identify specific and practical confidence-building measures.”96

2.149 The Arab League elected not to run its traditional Israeli Nuclear Capabilities 
Resolution at the last two IAEA General Conferences (2011 and 2012). The resolution 
calls on Israel to join the NPT and to place all its nuclear facilities under IAEA safeguards. 
It was last adopted by a narrow margin in 2009 and defeated in 2010. The decision not 
to table the resolution in 2011 was presented as part of an effort to improve prospects 
for a Middle East WMDFZ conference, although it is also likely to have been driven, on 
both occasions, by the assessment that it would be defeated.

2.150 The UN General Assembly, on 2 December 2011, adopted without vote a resolution 
on the establishment of a nuclear-weapon-free zone in the region of the Middle East (A/
RES/66/25).97 Israel, in an explanation of vote, said that it remained “committed to a 
vision of the Middle East developing eventually into a zone free of Chemical, Biological, 
and Nuclear weapons as well as ballistic missiles.” It suggested that the process begin 
with “modest” confidence-building measures and be followed by “the establishment of 
peaceful relations, reconciliation, mutual recognition and good neighborliness, and 
complemented by conventional and non-conventional arms control measures.” A 
“mutually verifiable” NWFZ could follow “in due course.”98 In December 2012, Israel 
again joined consensus on the resolution, noting the fragility of regional security and the 
absence of a mechanism for regional dialogue, without which it “was not possible to 
build confidence and defuse tension.”99

2.151 A three-day Middle East WMDFZ Conference was tentatively scheduled to begin 
on 17 December 2012 in Helsinki. On 23 November, the United States announced that 
there would be no conference in 2012 “because of present conditions in the Middle East 
and the fact that states in the region have not reached agreement on acceptable 
conditions for a conference.”100 State Department spokeswoman Victoria Nuland said 
that the United States “would not support a conference in which any regional state would 
be subject to pressure or isolation” (which generated speculation as to what would have 

96. IAEA, “Forum on Nuclear-Weapons-Free-Zone in the Middle East Closes,” http://www.iaea.org/newscenter/
news/2011/nwfz-forum-closes.html.
97. “General Assembly, gravely concerned about status of UN disarmament machinery, especially in Conference on 
Disarmament, invites States to explore options” http://www.un.org/News/Press/docs//2011/ga11182.doc.htm.
98. Beatrice Fihn, ed., The 2010 NPT Action Plan Monitoring Report (Geneva: Geneva Centre for Security Policy, Swiss 
Federal Department of Foreign Affairs, and Reaching Critical Will, 2012), p. 48.
99. “General Assembly, in wake of high-stakes debate in First Committee that championed common positions but fell short 
of bridging divides, adopts 58 texts,” http://www.un.org/News/Press/docs//2012/ga11321.doc.htm.
100. “No Middle East WMD Meeting This Year: U.S.,” Global Security Newswire, 26 November 2012, quoting US State 
Department spokeswoman Victoria Nuland.
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been said if Iran rather than Israel had been likely to be the principal focus of attention). 
Iran confirmed its willingness to attend a conference in Helsinki in December, although 
cynics believe it did this only once it was confident no conference would take place. Of 
the other principal co-sponsors, Russia was critical of the decision to postpone and of 
the absence of an alternative date for the conference; UN Secretary-General Ban Ki-moon 
called for the conference to be held early in the new year; and the United Kingdom 
welcomed conference facilitator Laajava’s commitment to conduct further consultations 
with a view to convening a conference in 2013.101 

2.152 As with North Korea, it has been suggested that because “the logic of using force to 
secure a nuclear monopoly flies in the face of international norms,” Israel could trade its 
nuclear weapons for a stop to Iran’s developing nuclear weapons capability by agreeing to a 
Middle East NWFZ.102 But as in Northeast Asia, this begs the question of whether a NWFZ can 
create conditions of common security in a region, or whether it can only be negotiated in 
conditions free of tension in the region. The present bleak security and political environment 
in the Middle East is particularly inauspicious for the creation of a NWFZ:103 

 > No NWFZ has previously been established among countries at war, as is the formal 
state of relations between Israel and Syria;

 > No NWFZ has previously been established when a regionally significant state is 
convulsed in a civil war (Syria);

 > No NWFZ has been established among states that refuse to recognize one another 
and do not engage in diplomatic relations, as is the case with Israel and several of its 
neighbours;

 > No NWFZ has been established among states one of whom (Israel) faces the dedicated 
pursuit of the destruction of its very existence by some of the other political actors 
in the region. It is difficult to see how negotiations can begin until all states explicitly 
accept the existence of Israel;

 > No NWFZ has been established by states not in compliance with safeguard agreements 
(Iran, Syria);

 > No NWFZ has been established with a state pursuing a nuclear weapons breakout 
capability (Iran);

 > No NWFZ has been established with a state that is not party to the NPT (Israel);
 > No NWFZ has been established to include a state that already has nuclear weapons 

stationed on its territory within an alliance which explicitly practices burden-sharing 
on tactical nuclear weapons stewardship (Turkey);

101. “No Middle East WMD Meeting This Year: U.S.,”; Paul Meyer, “Mideast nuclear-free vision turns into a mirage,” Toronto 
Star, 28 November 2012.
102. Uri Bar-Joseph, “Why Israel Should Trade Its Nukes,” Foreign Affairs, 25 October 2012, http://www.foreignaffairs.
com/articles/138224/uri-bar-joseph/why-israel-should-trade-its-nukes.
103. These are drawn from an amalgam of (1) Pierre Goldschmidt, “A Top-Down Approach to a Nuclear Weapons Free 
Zone in the Middle East,” and (2) Ariel Levite, “Reflections on ‘The Regional Security Environment and Basic Principles for 
the Relations of the Members of the Zone’”: papers presented at the EU Non-proliferation Consortium seminar, Brussels, 
5–6 November 2012, http://carnegieendowment.org/2012/11/05/top-down-approach-to-nuclear-weapons-free-zone-
in-middle-east/ece2 and www.nonproliferation.eu/documents/backgroundpapers/levite.pdf; and (3) updated application 
of the analyses of NWFZ in Ramesh Thakur, “Stepping Stones to a Nuclear-Weapon-Free World,” in Thakur, ed., Nuclear 
Weapons-Free Zones, pp. 3–32
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 > The Binyamin Netanyahu government in Israel seems more interested in a military 
solution to its security challenges, including the threat of a preventive strike on Iran, 
than in exploring diplomatic options;

 > The Arab Awakening has produced more ferment, volatility, weakening of state 
governance and social upheaval in the entire region than has been seen for decades. 
Not surprisingly, the depth and speed of changes have produced much unrest and 
anxiety among both the leaders and the people of the region;

 > The role and salience of extra-regional powers – the United States, Russia, China – are 
changing, heightening the sense of flux in the region;

 > The Sunni–Shia divide has sharpened;
 > Finally, Egypt, a leading proponent of a Middle East NWFZ, has yet to sign the IAEA 

Additional Protocol and the Chemical Weapons Convention, or ratify the CTBT, 
the Biological and Toxin Weapons Convention and the African NWFZ. In addition, 
the Muslim Brotherhood, now influential in the current Egyptian government, 
has previously called for Egypt to develop its own deterrent, and a retired general 
called for the same and advocated that Egypt should emulate Iran to “deceive the 
international community.”104 

2.153 Against the backdrop of such a formidably difficult regional security environment, 
a conference, when and if it happens, will be significant in and of itself. Should it prove 
capable of providing a foundation for ongoing dialogue, so much the better. As an NPT 
non-state party, Israel is particularly wary of the proposal’s origins in a document to 
which it did not subscribe and which, with the reluctant agreement of the United States, 
singled Israel out for criticism. There was always a good chance that a meeting in Helsinki 
in December would simply have given Arab states, and Iran, another opportunity to 
condemn Israel’s nuclear opacity. But civil war in Syria and its expanding regional 
impact, as well as developments in Gaza, have further reduced the already poor prospects 
for a constructive exchange of ideas on Middle East WMD and related security issues.

§2.8 Non-NPT Treaties and Mechanisms

2.8.1 Proliferation Security Initiative (PSI)

2.154 The Proliferation Security Initiative (PSI) was established by the United States in 
2003 with a view to preventing the shipment of WMD, their delivery systems and associated 
materials to state and non-state actors of concern. Its core objectives are contained in a 
Statement of Interdiction Principles to which all PSI-endorsing countries commit. These 
include support for interdiction efforts, the rapid exchange of relevant information and the 
strengthening of national legal authorities to facilitate interdiction. The PSI helps to build 
counter-proliferation capacity through workshops and exercises for participating states 
and observers. The number of countries participating in the initiative has grown from 
eleven at inception to 102, including four of the P5 (China is the exception).105 

104. Quoted in Goldschmidt, “A Top-Down Approach to a Nuclear Weapons Free Zone in the Middle East.”
105. On 19 November 2012, Thailand became the 102nd state to declare its support for the PSI. “Thailand Backs 
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2.155 A recent (29 June 2012) report by the UN Security Council’s panel of experts on 
North Korea sanctions suggests that more and better surveillance of North Korea’s 
shipping fleet has made it easier to interdict suspicious cargo and harder for North Korea 
to traffic successfully in arms and weapon components.106 North Korea has responded to 
the challenge posed by closer international scrutiny of its ships by making greater use of 
alternative means of transport, including foreign-flagged vessels and aircraft – but these, 
too, have proven to be vulnerable to interdiction at least occasionally. Just how much of 
this activity can be attributed to the PSI is contestable, not least because of the character 
of the initiative itself, which is designed to accommodate a range of options, including 
unpublicized bilateral and plurilateral diplomatic and intelligence exchanges involving 
only directly affected PSI-endorsing states, and transit or destination countries.

2.156 The ICNND recommended that the PSI “be reconstituted within the UN system as 
a neutral organization to assess intelligence, coordinate and fund activities, and make 
both generic and specific recommendations or decisions concerning the interdiction of 
suspected materials being carried to or from countries of proliferation concern.”107 This 
would go a long way towards addressing the concerns of states, including some PSI-
endorsing countries, who do not like the fact that it operates outside the UN framework. 
It would also give this still largely US-driven initiative a potentially broader focus and 
greater international “legitimacy” – although it must be asked if, with more than 100 
countries signed up to its guidelines, the PSI really lacks legitimacy. And greater 
legitimacy could come at a cost, reducing intelligence flows, lengthening decision times 
and making practical, timely and effective interdiction even harder than it is now. At any 
rate, nothing yet suggests that the PSI has seriously considered the recommendation.

2.8.2 Missile Proliferation

2.157 The growing sophistication and spread of ballistic and cruise missile technologies 
(see Map 2.2), and the missiles’ capacity to deliver a conventional or WMD payload to 
targets quickly and accurately, are adding to international tensions by increasing the 
perceived threat posed by states with missiles, further undermining confidence in the 
integrity and long-term effectiveness of the nuclear non-proliferation regime and 
reducing incentives to wind back nuclear deterrence doctrine (see also the discussion of 
missile defence in Chapter 1). In parallel with the steady spread of these technologies, 
and the absence of any “universally accepted norm or instrument specifically governing 
the development, testing, production, acquisition, transfer, deployment or use of 
missiles,”108 the international community has tried to elaborate measures that would 
increase transparency and constrain the pace of, or roll back, missile proliferation.

Proliferation Security Initiative,” Global Security Newswire, 20 November 2012.
106. Mark Hibbs, “Assessing UN Trade Sanction on North Korea,” 3 July 2012. http://carnegieendowment.org/
publications/index.cfm?fa=view&id=48742.
107. ICNND, Eliminating Nuclear Threats, pp. 96–97.
108. Ban Ki-moon, The issue of missiles in all its aspects. Report of the Secretary-General (New York, UN Doc A/63/176, 28 
July 2008), http://www.un.org/ga/search/view_doc.asp?symbol=A/63/176&referer=http://www.un.org/disarmament/
WMD/Missiles/SG_Reports.shtml&Lang=E.
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Map 2.2: Missile Possession Worldwide (2012)

2.158 The Missile Technology Control Regime (MTCR). The MTCR was established in 
1987 to address growing international concerns about the spread of nuclear-capable 
missiles.109 As is the case with the other export control regimes, MTCR guidelines are not 
legally binding, and members are responsible for implementing and enforcing them 
within the context of their own legal systems. The MTCR relies for its effectiveness on 
the cooperation of all missile technology possessors and suppliers, but does not include 
all such countries.110 In its public statements the MTCR has drawn attention to the risks 
arising from horizontal cooperation among countries of proliferation concern outside 
the MTCR.111 

2.159 In 1992, the scope of the regime was broadened to include all missiles and 
unmanned aerial vehicles (UAVs) capable of delivering nuclear, chemical or biological 
weapons. Export restrictions are applied in two categories: the most stringent (Category 
I) includes complete rocket systems and UAVs capable of carrying payloads greater than 
500 kg to distances of more than 300 km, their production facilities and major sub-
systems; while a less restrictive Category II covers complete rocket systems and UAVs 
not included in Category I and a wide range of dual-use items.112 

109. The Missile Technology Control Regime, http://www.mtcr.info/english/index.html.
110. C. Ahlström, “Non-proliferation of Ballistic Missiles: The 2002 Code of Conduct,” SIPRI Yearbook 2003: Armaments, 
Disarmament and International Security (Oxford: Oxford University Press, 2003), pp. 749–59. The MTCR members are: 
Argentina, Australia, Austria, Belgium, Brazil, Bulgaria, Canada, Czech Republic, Denmark, Finland, France, Germany, Greece, 
Hungary, Iceland, Ireland, Italy, Japan, South Korea, Luxembourg, Netherlands, New Zealand, Norway, Poland, Portugal, 
Russia, South Africa, Spain, Sweden, Switzerland, Turkey, Ukraine, United Kingdom, United States.
111. The MTCR Plenary statement, Noordwijk, 1999, http://www.mtcr.info/french/press/noordwijk.html.
112. The Missile Technology Control Regime, “Equipment, Software and Technology Annex,” http://www.mtcr.info/
english/annex.html.

Source: SIPRI



Nuclear Non-Proliferation 121

2.160 The MTCR’s successes include the cessation of ballistic missile programs by 
Argentina, Brazil, Egypt and South Africa, as well as the destruction of Soviet-era Scud 
missile inventories in former Eastern bloc countries. Although South Korea did not join 
the MTCR until 2000, its doing so was preceded by a long (5–6 year) bilateral discussion 
with the United States on range and payload caps for South Korean ballistic missiles 
using the MTCR 500 kg/300 km guidelines. Although South Korea decided in 2012 to 
abandon the range cap, the payload cap is still in place.

2.161 While Taiwan has not declared itself as adhering to MTCR guidelines, it has de 
facto adopted them in spite of developing a long-range missile in the 1980s. That said, 
Taiwan’s ballistic missile research and development base has not been dismantled and 
its current status is opaque. 

2.162 Over the past decade, many countries have acquired technologies for short- and 
medium-range ballistic missiles, while countries such as India, Iran, Israel, North Korea 
and Pakistan have been developing long-range ballistic missiles.113

2.163 The Hague Code of Conduct against Ballistic Missile Proliferation (HCOC). In 
September 2001, MTCR members published the text of a draft International Code of 
Conduct against Ballistic Missile Proliferation and recommended its universalization. 
The draft was considered at a series of well-attended international meetings before a 
launch and signing conference was held at The Hague in November 2002.114 The HCOC 
calls on subscribing states to provide information annually on ballistic missile systems 
(cruise missiles are not covered by the code), Satellite Launch Vehicles (SLVs) and land 
test-launch sites, as well as numbers and generic classes of ballistic missiles/SLVs 
launched, in accordance with the pre-launch notification mechanism established under 
the code. In the decade to November 2012, the number of HCOC state signatories grew 
from 96 to 134.115 

2.164 The European Union has played a prominent role in promoting participation in 
the HCOC and has sought to expand its scope and effectiveness by broadening 
participation, including by bringing other existing initiatives (such as the India–Pakistan 
bilateral arrangements on notification) under the HCOC umbrella; extending the code to 
include cruise and short-range missiles; and developing a standard baseline template 
for reporting.116  However, none of these changes has yet been agreed.

2.165 UN Panel of Governmental Experts. Under the auspices of the United Nations, 
successive groups of government experts met at intervals from 2001 to 2008. Although 
they were able to agree that missile proliferation posed a threat to international peace 
and security, they could not agree on the scope and parameters of the threat, including 
which missiles should be the focus of their discussions.

113. A. Karp, Ballistic Missile Proliferation: The Politics and Technics (Oxford: Oxford University Press, 1996), pp. 204–06.
114. A. Harris, “International Code of Conduct Against Ballistic Missile Proliferation,” BASIC Notes,
18 July 2002. http://www.basicint.org/pubs/Notes/2002international_code.htm. The text of the HCOC is available at: 
http://www.hcoc.at/index.php#.
115. “The Hague Code of Conduct against Ballistic Missile Proliferation,” Austrian Foreign Ministry, http://www.bmeia.
gv.at/.
116. “The European Union and the Hague Code of Conduct against Ballistic Missile Proliferation,” European Consilium 
document, April 2009, http://www.consilium.europa.eu/uedocs/cmsUpload/EN-missiles_balistiques.pdf.
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2.166 The third and last of the panels did, however, identify some issues for further 
consideration, “without necessarily agreeing on all of them.” These included the growing 
military significance of missiles, the fact that they can be armed with conventional or 
non-conventional warheads, their increasing manoeuvrability, the growing use of cruise 
missiles as a stand-off delivery system for conventional ordnance, the commonalities 
between missile and SLV technology, and the associated need “to address security 
concerns without impinging on the peaceful uses of space-related technologies.” The 
panel agreed on the need for a “step-by-step approach” which could include improved 
national export controls, voluntary transparency and confidence-building measures, the 
peaceful settlement of disputes and the promotion of peaceful uses of outer space.117 

2.167 Proposal to Expand the Scope of the INF Treaty. The ICNND Report recommended 
that international efforts to curb missile proliferation should continue, but warned that 
failure to multilateralize the 1987 Treaty on the Elimination of Intermediate-Range 
Missiles (INF Treaty) between the United States and then-Soviet Union should not be 
used as an excuse for either of the two existing parties to withdraw from it 
(Recommendation 62). At the Conference on Disarmament in February 2008, Russia 
proposed that a treaty analogous to the INF Treaty be opened to global participation. In 
November 2008, France presented a similar proposal in a paper called “Basic Elements 
of a Treaty Banning Short and Intermediate Range Ground-to-Ground Missiles.”118  While, 
however, the INF Treaty encompasses ground-launched ballistic and cruise missiles 
with a range of between 500 and 5,500 km, the French proposal would lower the 
threshold for prohibition to 150 or 300 km. Although the idea of exploring the feasibility 
of a global INF treaty was endorsed by the European Union in 2008 during the French 
presidency, neither Russia nor the EU has pursued the issue.

§2.9 Nuclear Testing
2.168 The CTBT bans all nuclear explosions in all environments for civilian (“peaceful”) 
as well as military purposes. It was adopted by an overwhelming majority of members 
of the United Nations General Assembly on 10 September 1996. Since the treaty’s 
adoption, just a handful of nuclear-weapon test explosions have been conducted, by 
India and Pakistan in 1998 and by North Korea in the past decade. As of December 2012, 
183 states had signed the CTBT, of whom 157 had also ratified it. The CTBT, however, has 
yet to enter into force, being hostage to the requirement that all 44 states with nuclear 
reactors listed in Annex 2 of the treaty must first sign and ratify it.119 

2.169 At the 2010 NPT Review Conference, all NWS undertook to ratify the CTBT “with 

117. Ban, The issue of missiles in all its aspects
118. Remarks by Russian Minister of Foreign Affairs Sergey Lavrov at the Plenary Session of the Conference on 
Disarmament, Geneva, February 12, 2008,  http://www.mid.ru/brp_4.nsf/sps/111B7DD616FD1472C32573EE0024A63D; 
Letter from President Sarkozy to UN Secretary General Ban Ki-Moon, December 5 2008.   
http://www.francetnp.fr/IMG/pdf/Letter_from_Nicolas_Sarkozy_to_Ban_Ki-Moon.pdf; “US Response to French Global INF 
Proposal,” WikiLeaks cable, 24 December 2008, http://www.cablegatesearch.net/cable.php?id=08STATE134228.
119. Annex 2 states are: Algeria, Argentina, Australia, Austria, Bangladesh, Belgium, Brazil, Bulgaria, Canada, Chile, China, 
Colombia, Democratic People’s Republic of Korea, Egypt, Finland, France, Germany, Hungary, India, Indonesia, Iran (Islamic 
Republic of), Israel, Italy, Japan, Mexico, Netherlands, Norway, Pakistan, Peru, Poland, Romania, Republic of Korea, Russian 
Federation, Slovakia, South Africa, Spain, Sweden, Switzerland, Turkey, Ukraine, United Kingdom of Great Britain and 
Northern Ireland, United States of America, Vietnam, Zaire.
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all expediency” and acknowledged a “special responsibility to encourage Annex 2 
countries, in particular those which have not acceded to the Treaty on the Non-
Proliferation of Nuclear Weapons and continue to operate unsafeguarded nuclear 
facilities, to sign and ratify” (Action 10). Pending its entry into force, all NPT state parties 
promised “to refrain from nuclear-weapon test explosions or any other nuclear 
explosions, the use of new nuclear weapons technologies and from any action that would 
defeat the object and purpose of that Treaty.” They further agreed that existing 
moratoriums on nuclear-weapon test explosions should be maintained (Action 11).

2.170 Of nine Annex 2 states which had not ratified the CTBT when the eighth NPT Review 
Conference convened in May 2010, only one, Indonesia, has since done so (6 December 
2011). Of the remaining eight, China, Egypt, Iran, Israel and the United States have signed 
the treaty while North Korea, India and Pakistan have not. The five NWS all maintain a 
voluntary moratorium on nuclear test explosions, although at least three (Russia, the 
United Kingdom and the United States), and possibly China, conduct “subcritical” tests of 
small amounts of nuclear material at high pressure using conventional explosives without 
generating a sustained nuclear chain reaction. As discussed in the previous chapter, all 
NPT and non-NPT nuclear-armed states have long-term nuclear weapons systems 
modernization programs under development and in progress.

2.171 NPT Nuclear Weapon States (NWS). China maintains a voluntary moratorium on 
nuclear test explosions, but possibly conducts “subcritical” tests of nuclear material.120 
China has not ratified the CTBT, but supports the treaty’s early entry into force, participates 
in the work of the Preparatory Commission for the CTBT Organization (CTBTO) and is 
preparing for national implementation of the treaty.121 Presidents Obama and Hu Jintao 
issued a joint statement in January 2011 reaffirming both countries’ support for early 
entry into force of the CTBT,122 and China repeated this at the first session of the 
Preparatory Committee of the 2015 NPT Review Conference in Vienna in May 2012.123 

2.172 The treaty has been presented to the National People’s Congress, which is said to 
be going through “the ratification formalities in accordance with the relevant 
constitutional procedure.”124 Many experts believe that the formal conclusion of this 
procedure would quickly follow US ratification, but China never speaks of the status of 
the domestic ratification process, nor does it acknowledge or imply any link to ratification 
by another state.125 It is unlikely that China would ratify the CTBT before the United 

120. Mukhatzhanova, Implementation of the 2010 NPT Review Conference Disarmament Actions, p. 48.
121. Viyyanna Sastry, “The Poor Prospects of the CTBT Entering Into Force,” 9 January 2012, Institute for Defence Studies 
and Analyses, http://www.idsa.in/idsacomments/ThePoorProspectsoftheCTBTEnteringIntoForce_cvsastry_090112.
122. Office of the Press Secretary, The White House, “U.S.-China Joint Statement,” 19 January 2011, http://www.
whitehouse.gov/the-press-office/2011/01/19/us-china-joint-statement.
123. Statement by H.E. Mr. Cheng Jingye, Permanent Mission of the People’s Republic of China to the United Nations and 
Other International Organizations in Vienna, 30 April 2012, http://www.un.org/disarmament/WMD/Nuclear/NPT2015/
PrepCom2012/statements/20120430/China.pdf; and “Nuclear disarmament and reduction of the danger of nuclear war,” 
working paper submitted by China, 27 April 2012,
http://www.un.org/ga/search/view_doc.asp?symbol=NPT/CONF.2015/PC.I/WP.40.
124. Statement by H.E. Ambassador Zhang Yan, to the Article XIV Conference, 4 September 2003, http://ctbto.org/
fileadmin/content/reference/article_xiv/2003/statements/0309_pm/0409_am/ 05_china_e.pdf.
125. For example, see “Joint Press Conference between Mr Gareth Evans and Ms. Yoriko Kawaguchi, Co-Chairs, 
International Commission for Nuclear Non-proliferation and Disarmament,” ICNND, 15 February 2009, http://icnnd.org/
Pages/090215_jpc_evans_kawaguchi.aspx; Deepti Choubey, “Don’t wait for the United States,” CTBTO Spectrum, April 2009, 
http://www.ctbto.org/fileadmin/user_upload/pdf/Spectrum/2009/2009_April_Spectrum12_p10-11.pdf.
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States has done so, not least because it would first want to be sure of what, if any, 
conditions had been inserted by the US Senate.

Figure 2.1: Estimated Number of Nuclear Explosions 1948–2012 

2.173 France and the United Kingdom have ratified the CTBT and maintain a voluntary 
moratorium on nuclear test explosions. The United Kingdom conducts “subcritical” tests 
of nuclear material.126 In November 2010, France and the United Kingdom declared that 
they had decided to collaborate on nuclear stockpile stewardship in support of their 
“respective independent nuclear deterrent capabilities… through unprecedented co-
operation at a new joint facility at Valduc in France that will model performance of… 
nuclear warheads and materials to ensure long-term viability, security and safety.”127 
Russia has ratified the CTBT and maintains a voluntary moratorium on nuclear test 
explosions. It conducts “subcritical” tests of nuclear material.128 

126. Mukhatzhanova, Implementation of the 2010 NPT Review Conference Disarmament Actions, p. 48.
127. UK–France Summit 2010 Declaration on Defence and Security Co-operation,
http://www.number10.gov.uk/news, 2 November 2010.
128. Mukhatzhanova, Implementation of the 2010 NPT Review Conference Disarmament Actions, p. 48.
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2.174 The United States maintains a voluntary moratorium on nuclear test explosions. It 
conducts “subcritical” tests of nuclear material.129 As part of the pledge made in Prague 
in April 2009 “to seek the peace and security of a world without nuclear weapons,” 
President Obama undertook “immediately and aggressively” to pursue US ratification of 
the CTBT.130 He also promised, and delivered, a new START Treaty (New START) with 
Russia and expended significant political capital in the process of securing US Senate 
consent to ratification of that treaty in December 2010. While the administration clearly 
hopes to persuade Senators that the situation has changed, to the advantage of the 
United States and the CTBT, since the Senate rejected a request for consent to ratify the 
treaty in 1999, and has been working steadily to this end, it has not submitted the CTBT 
to the Senate for approval. President Obama may be keen to bring the CTBT back to the 
Senate during his second term but the numbers in the new Senate are little changed 
from its predecessor and a substantial number of Senators remain firmly opposed to US 
ratification (a two-thirds majority is required for treaty approval). Ratification by the 
United States is critical to the treaty’s eventual entry into force. Its rejection by the 
Senate, for a second time, would almost certainly ensure that this did not happen for 
many more years.

2.175 Non-NPT Nuclear-Armed States. India has not signed the CTBT but has 
maintained a voluntary moratorium on nuclear test explosions since 1998. In 2005 India 
committed to continuing its unilateral moratorium on nuclear testing as part of the joint 
US–India statement establishing the basis for renewed bilateral peaceful nuclear 
cooperation. It is not known whether India is able to conduct “subcritical” tests of 
nuclear material, but it is not generally believed to have such capability. Pakistan has not 
signed the CTBT but has, since 1998, maintained a voluntary moratorium on nuclear test 
explosions. Again, it is not known whether Pakistan has the capacity to conduct 
“subcritical” tests, but this is thought to be unlikely. Israel may have conducted at least 
one nuclear test but this has never been confirmed. Israel has signed but not ratified the 
CTBT. It is not known whether Israel conducts “subcritical” tests of nuclear material. 
North Korea has not signed the CTBT, and tested explosive devices in 2006 and 2009: in 
February 2012 Pyongyang gave an undertaking to suspend nuclear testing but this was 
subsequently withdrawn, and further tests continue to be threatened.

2.176 Promoting Entry Into Force. At the 2010 NPT Review Conference, all states that 
had ratified the CTBT recognized the importance of the biennial conferences on 
facilitating the entry into force of the treaty (Action 12) and undertook to promote the 
treaty’s entry into force and implementation at the national, regional and global levels 
(Action 13). Meanwhile, the CTBTO was encouraged to complete development of the 
treaty’s verification regime, “including early completion and provisional 
operationalization of the international monitoring system” (IMS) (Action 14).

2.177 Representatives of more than 160 countries, including the five NWS, attended the 
7th biennial Conference on Facilitating the Entry into Force of the CTBT in New York on 

129. Mukhatzhanova, Implementation of the 2010 NPT Review Conference Disarmament Actions, p. 48.
130. “Remarks by President Barack Obama, Hradcany Square, Prague, 5 April 2009” (Washington DC: White House, Office 
of the Press Secretary, 2009), http://www.whitehouse.gov/video/The-President-in-Prague#transcript.
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23 September 2011. Participating states again adopted ten practical measures (a repeat 
of measures adopted by the previous Article XIV Conference in September 2009) “to 
accelerate the ratification process and bring the Treaty into force.”131 These included:

 > Encouraging further signatures and ratifications of the treaty;
 > Agreeing that ratifying states would “continue the practice of selecting coordinators 

to promote cooperation, through informal consultations with all interested countries, 
aimed at promoting further signatures and ratifications”;

 > Calling on the CTBTO Preparatory Commission to continue promoting understanding 
of the treaty, including “the benefits of the civil and scientific applications of the 
verification technologies”; and

 > Requesting the Provisional Technical Secretariat to continue to collect and publish 
information on outreach activities undertaken by ratifying states and states 
signatories.132

2.178 The CTBTO conducts an extensive program of outreach and capacity building 
around the world, including training and other assistance on maintaining and improving 
the CTBT’s verification regime.

2.179 Addressing Verification and Stockpile Reliability Concerns. Even though the 
CTBT is not in force, construction and commissioning of the treaty’s supporting 
verification framework (the IMS) continues. The Final Declaration of the September 
2011 Article XIV Conference stressed the importance of maintaining momentum “in 
building all elements of the verification regime.” States promised to continue to provide 
the “political and tangible support required to enable the Preparatory Commission to 
complete all its tasks in the most efficient and cost-effective way, including the building 
up of the on-site inspection pillar of the verification regime and the progressive 
development of the coverage of the International Monitoring System.”133  In April 2010, 
255 of a planned total of 337 IMS facilities employing a range of technologies (seismic, 
radionuclide, hydro-acoustic and infrasound) had been certified. That number has since 
increased to 273 (Table 2.6 and Map 2.3).

Table 2.6: IMS Facilities (November 2012)

Facilities Number

Certified 273
Testing 14
Under Construction 22
Planned 28

Total 337

Source: SIPRI   

131. “Urgent calls by international leaders to bring test ban treaty in force,” 23 September 2011, http://www.ctbto.org/
press-centre/press-releases/2011/urgent-calls-by-international-leaders-to-bring-test-ban-treaty-in-force/.
132. Final Declaration and Measures to Promote the Entry into Force of the Comprehensive Nuclear-Test-Ban Treaty, 
Conference on Facilitating the Entry into Force of the CTBT, New York, 23 September 2011.
133. Final Declaration, Conference on Facilitating the Entry into Force of the CTBT, 23 September 2011.
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Map 2.3: IMS Verification Regime-Stations Worldwide (2012)

Map 2.3: IMS Verification Regime-Stations Worldwide (2012) 

2.180 Of the five NPT NWS (three of which have ratified the CTBT), only the United States 
could still be prevented from signing up to the treaty by concerns about its implications 
for the efficacy of its Stockpile Stewardship Program. This, and the possibility of states 
either cheating or reneging on their CTBT commitments, is why some (and quite possibly 
a deciding minority) of Senators are reluctant to approve US ratification. A report 
commissioned by the White House from the National Research Council and released on 
30 March 2012 has reviewed and updated a 2002 study that looked at technical concerns 
raised about the CTBT. The report concluded, inter alia, that:

 > Even for tests of well below 1 kt magnitude conducted anywhere in the world, 
confidence levels for IMS seismic detection are 90 per cent;

 > US national technical means provide monitoring capability superior to the IMS and 
can focus on monitoring countries of concern to the United States; and

 > The development of weapons with lower capabilities is possible with or without the 
CTBT for countries of different levels of nuclear sophistication, but this would not 
require the United States to return to testing in order to respond effectively.134 

2.181 According to the report committee’s chair, “so long as the nation is fully committed 
to securing its weapons stockpile and provides sufficient resources for doing so, the U.S. 
has the technical capabilities to maintain safe, reliable nuclear weapons into the 
foreseeable future without the need for underground weapons testing.”135 

134. “U.S. Stockpile Security and International Monitoring Capabilities Strengthened, Says New Report on Technical Issues 
Behind the Comprehensive Nuclear Test Ban Treaty,” 30 March 2012
http://www8.nationalacademies.org/onpinews/newsitem.aspx?RecordID=12849.
135. Ellen D. Williams, chief scientist at BP and chair of the committee that wrote the report: The Comprehensive Nuclear 

Source: SIPRI
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§2.10 Fissile Material
2.182 Fissile Material Cut-off Treaty: Conference on Disarmament. More energy, 
probably, has been devoted by more policymakers to less practical effect on this issue 
than any other on the global nuclear non-proliferation and disarmament agenda. In 
December 1993, the UN General Assembly adopted a resolution recommending “the 
negotiation in the most appropriate international forum of a… treaty banning the 
production of fissile material for nuclear weapons or other nuclear explosive devices.”136  
The “most appropriate international forum” is the Conference on Disarmament in 
Geneva. In March 1995, the CD decided, on the recommendation of Special Coordinator 
Ambassador Gerald E. Shannon of Canada, to establish an ad hoc committee to negotiate 
a fissile material production ban. The “Shannon Mandate” was based on the General 
Assembly’s 1993 initiating resolution and allowed delegations to raise for consideration 
any concerns that they had about the appropriate scope of the convention, particularly 
whether it should encompass existing stocks as well as future production of fissile 
material.137 The ad hoc committee process failed, but the Shannon Mandate survived.

2.183 The fifth NPT Review Conference in 1995, in addition to calls for a nuclear-test-
ban treaty and progressive global efforts to reduce the size of nuclear arsenals, urged 
“the immediate commencement and early conclusion” of negotiations on a treaty 
banning the production of fissile material for nuclear weapons in accordance with the 
Shannon Mandate.138 Five years later, the sixth NPT Review Conference urged the CD “to 
agree on a program of work which includes the immediate commencement of 
negotiations on such a treaty with a view to their conclusion within five years.”139 

2.184 The CD, however, has not been able to agree on and implement a program of work 
since the conclusion of nuclear-test-ban treaty negotiations in 1996. There have been 
protracted disagreements among the P5 over the priority to be given to the four main 
issues on the CD’s forward agenda: nuclear disarmament, an FMCT, the weaponization of 
space,140 and negative security assurances. Of these, only fissile material provides for 
immediate treaty negotiations. Previous efforts to commence FMCT negotiations in the 
CD have foundered on the issues of the inclusion of existing fissile material stocks, 
appropriate safeguards measures, verification, and links to parallel negotiations on a 
nuclear disarmament treaty.141 In recent years, attention has focused almost exclusively 
on Pakistan, which has consistently blocked the adoption of a program of work in the CD 

Test Ban Treaty: Technical Issues for the United States,
http://www8.nationalacademies.org/onpinews/newsitem.aspx?RecordID=12849.
136. A/RES/48/75L (16 December 1993).
137. The Shannon Mandate, http://www.fas.org/programs/ssp/nukes/armscontrol/shannon.html.
138. NPT/CONF.1995/32 (Part 1), Annex: Principles and Objectives for Nuclear Non-Proliferation and Disarmament,   
http://disarmament.un.org/wmd/npt/1995dec2.htm.
139. Part 1, Article VI.15, http://www.acronym.org.uk/official-and-govt-documents/2000-npt-review-conference-final-
document-13-steps.
140. China, Russia and the United States particularly have been at odds over the need, which the United States does not see, 
for a new international instrument for the prevention of an arms race in outer space (PAROS).
141. S. Kile, “A ban on production of fissile material for nuclear explosives,” SIPRI Yearbook 1997: Armaments, Disarmament 
and International Security (Oxford: Oxford University Press, 1997), pp. 387–88; S. Kile, “The fissile material cut-off treaty,” 
SIPRI Yearbook 2007: Armaments, Disarmament and International Security (Oxford: Oxford University Press, 2007), pp. 
506–13; S. Kile, “The fissile material cut-off treaty,” SIPRI Yearbook 2008: Armaments, Disarmament and International Security 
(Oxford: Oxford University Press, 2008), pp. 361–62.
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because it will not agree to FMCT negotiations in the absence of prior agreement to 
include existing stocks of weapon-grade fissile material, where it believes itself to be at 
a particular disadvantage relative to India.

2.185 At the 2010 NPT Review Conference, all states again agreed that the CD should 
“immediately begin negotiation of a treaty banning the production of fissile material for 
use in nuclear weapons or other nuclear explosive devices” and invited the secretary-
general of the United Nations to convene a high-level meeting in September 2010 in 
support of the work of the CD. The ICNND report similarly encouraged all states to negotiate 
“to an early conclusion” in the CD an FMCT (Recommendation 22). In the interim, all 
nuclear-armed states should declare or maintain a moratorium on the production of fissile 
material for weapons purposes (Recommendation 23). The report recommended a phased 
approach to the issue of pre-existing stocks (Recommendation 24).

2.186 The CD failed to reach agreement on a work program in 2010 and 2011. In March 
2012, the Egyptian President of the CD proposed a draft program of work which called 
for the establishment of working groups under each of the conference agenda items. The 
fissile material working group was “to deal with elements of a multilateral treaty banning 
the production of fissile material” on the basis of the Shannon Mandate.142 It was clearly 
hoped that the introduction of slightly less outcome-specific language (that is, the 
reference to treaty elements) might be enough to bring Pakistan to the table; but it 
wasn’t. Pakistan rejected the Egyptian proposal as ambiguous. Pakistan did not want the 
CD “to become irrelevant but, if forced to choose between national security and the 
future of the CD, Pakistan’s national security would take priority.”143 Having again failed 
to adopt a program of work, the CD occupied itself with yet more rounds of inconclusive 
discussion of “core issues” and concluded its 2012 session on 14 September with nothing 
to show for it.

2.187 Fissile Material Cut-off Treaty: UN Consideration. UN Secretary-General Ban Ki-
moon convened a High-Level Meeting on Revitalizing the Work of the Conference on 
Disarmament and Taking Forward Multilateral Disarmament Negotiations on 24 
September 2010. In his closing statement, the secretary-general acknowledged “broad 
concern” about the current state of the UN’s disarmament machinery, “in particular the 
impasse at the Conference on Disarmament, which is hurting its credibility and calling 
into question its relevance.” Failure to fix this “could result in states resorting to alternative 
arrangements outside the Conference on Disarmament.” Ban tasked his Advisory Board 
on Disarmament Matters to undertake a review of issues raised at the meeting. He said 
that he would consider further actions based on the board’s recommendations, including 
the establishment of a high-level panel of eminent persons.144 

142. CD/1933/Rev.1 of 14 March 2012.
143. “Conference on Disarmament Unable to Reach Consensus on Draft Programme of Work,” 15 March 2012, http://www.
unog.ch/80256EDD006B9C2E.
144.  “Secretary-General’s closing statement to High-Level Meeting on Revitalizing the Work of the Conference on 
Disarmament and Taking Forward Multilateral Disarmament Negotiations,” New York, 24 September 2010, http://www.
un.org/sg/statements/index.asp?nid=4808.
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2.188 The secretary-general addressed the CD itself in Geneva on 26 January 2011, 
warning that its record of achievement had been “overshadowed by inertia” and that 
continued inaction would “endanger its future as a multilateral negotiating forum.” He 
reminded the CD that, at the previous September’s high-level meeting in New York, 
participants had been “unanimous in stressing that limited membership of the 
Conference on Disarmament is a privilege. So is the consensus rule. Members of the 
Conference must accept that this privilege comes with responsibility.”145 

2.189 The UN General Assembly met over three days in New York in July 2011 to follow 
up the 2010 high-level multilateral disarmament meeting. The General Assembly had 
before it the report of the Secretary-General’s Advisory Board on Disarmament Matters 
which had clearly failed to reach agreement on any particular course of action. The board 
could recommend only that:

 > The secretary-general “persist in encouraging the Conference on Disarmament to 
seek all efforts to achieve a breakthrough to the continuing impasse,” possibly by 
“encouraging progress on a programme of work for the Conference that facilitates 
work on the four core issues based on the consensus reached in document 
CD/1864”;146

 > Should a high-level panel of eminent persons be established, the secretary-general 
should ask it “to make recommendations on ways to revitalize the United Nations 
disarmament machinery as a whole, especially the Conference on Disarmament”; and

 > The secretary-general should “continue to raise public awareness and encourage 
civil society groups and non-governmental organizations to offer input on ways to 
overcome the prolonged stalemate.”147

2.190 The secretary-general expressed his own views more clearly. He saw “no 
fundamental flaw in the United Nations disarmament machinery that may be blamed for 
this deadlock, certainly none that cannot be overcome by changes in state policies. The 
problem lies not with the vehicle, but with the driver. What is needed most of all is a 
closer alignment between policy priorities and multilateral disarmament goals.” He 
foresaw “no quick fixes” but believed that, if the CD remained deadlocked, the General 
Assembly had a “responsibility to step in… [T]he CD should not be held perpetually 
hostage by one or two members.”148

2.191 These sentiments were subsequently echoed by others at the meeting, including 
Australia’s ambassador and permanent representative to the United Nations who, 
speaking on behalf of the Non-Proliferation and Disarmament Initiative (NPDI), urged 
the General Assembly’s First (Disarmament) Committee “to increase its practical 
relevance for disarmament and international security,” including by moving forward on 

145. “Secretary-General warns Conference on Disarmament that decade-long deadlock puts its credibility at risk,” Geneva, 
26 January 2011, http://www.un.org/News/Press/docs/2011/sgsm13367.doc.htm.
146. In 2009 the CD did manage to adopt a program of work (CD/1864) based on the establishment of issue-specific 
working groups. Pakistan, however, blocked implementation and the program’s mandate lapsed at the end of the year.
147. Ban Ki-moon, Work of the Advisory Board on Disarmament Matters. Report of the Secretary-General (New York: United 
Nations, document A/66/125, 11 July 2011).
148. “Secretary-General cites ‘growing crisis of confidence’ in remarks to General Assembly follow-up to 2010 high-level 
multilateral disarmament meeting, “New York, 27 July 2011, 
http://www.un.org/News/Press/docs/2011/sgsm13723.doc.htm.
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the FMCT and other core disarmament issues.149 The P5 for their part made clear that, its 
manifest shortcomings notwithstanding, “as the sole standing multilateral disarmament 
negotiating forum… the CD should maintain the primary role in substantive negotiations 
on priority questions of disarmament.” The P5 reiterated their support for “immediate 
commencement of negotiations at the CD on an FMCT” (emphasis added).150 

2.192 In December 2011, the UN General Assembly adopted a resolution on a “treaty 
banning the production of fissile material for nuclear weapons or other nuclear explosive 
devices.”151 The resolution, sponsored by Canada, with strong support from other 
members of the NPDI, was more ambitious in scope than its predecessors, which had 
routinely urged the CD to agree, early in each new year, on a program of work that 
included the immediate commencement of negotiations on a fissile material treaty. This 
time, the General Assembly itself resolved “to consider options” for the negotiation of 
such a treaty should the CD “fail to agree on and implement a comprehensive program of 
work by the end of its 2012 session.” Along the way, Canada was obliged to drop, at the 
insistence of the P5 and others, an NPDI-sponsored request to establish a group of 
governmental experts to identify FMCT negotiating options for consideration by the 
General Assembly at its next session if the CD failed to adopt a work program by the end 
of March 2012. The revised text was adopted by the General Assembly by a vote of 158 
in favour, 2 (North Korea and Pakistan) against, and 21 abstentions.

2.193 At the 2012 UN General Assembly session, Canada was able to secure passage of a 
resolution which took that modest next step. As usual, the resolution urged the CD “to 
agree on and implement early in 2013 a balanced and comprehensive programme of 
work that includes the immediate commencement of negotiations on a treaty banning 
the production of fissile material for nuclear weapons.” In addition, however, it requested 
the secretary-general to seek the views of member states on such a treaty and “to 
establish a group of governmental experts with a membership of 25 states chosen on the 
basis of equitable geographical representation which, taking into account… the views of 
Member States, will make recommendations on possible elements which could 
contribute to a treaty.” The group of governmental experts would “operate on the basis 
of consensus, without prejudice to national positions in future negotiations” and meet in 
Geneva “for two sessions of two weeks” in 2014 and 2015. It would report back to the 
General Assembly in 2015, with the CD being invited to “take note” of the report and 
“consider further action as appropriate.”152 

2.194 The draft resolution was approved in First Committee by a recorded vote of 148 in 
favour to 1 against (Pakistan), with 20 abstentions. While it is certainly a step in the right 
direction, it is a very small one. The group of governmental experts will not meet until 

149. “Statement on behalf of the Non-Proliferation and Disarmament Initiative (NPDI) at the Follow-up to the high-
level meeting held on 24 September 2010: revitalizing the work of the Conference on Disarmament and taking forward 
multilateral negotiations,” statement by H.E. Mr. Gary Quinlan, Ambassador and Permanent Representative of Australia to the 
United Nations, New York, 27 July 2011. Current members of the NPDI are: Australia, Canada, Chile, Germany, Japan, Mexico, 
the Netherlands, Poland, Turkey, and the United Arab Emirates.
150. Statement by Mr. Gerard Araud, Permanent Representative of France to the United Nations, on behalf of the P5 and in 
a national capacity, New York, 27 July 2011, http://www.franceonu.org/spip.php?article5694.
151. UN General Assembly Resolution 66/44 (2 December 2011).
152. UNGA 67 First Committee draft resolution A/C.1/67/L.41, 19 October 2012.
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2014 and is charged only with making recommendations, which the CD is free to ignore, 
on “possible elements” of a treaty. And even this modest objective may prove unattainable 
for a consensus-based group.

2.195 The First Committee also approved a draft resolution, sponsored by Norway, 
Austria and Mexico, on “Taking forward multilateral disarmament negotiations.” The 
resolution, approved by a recorded vote of 134 in favour to 4 against (France, Russia, 
United Kingdom, United States), with 34 abstentions, “decides to establish an open-
ended working group to develop proposals to take forward multilateral nuclear 
disarmament negotiations for the achievement and maintenance of a world without 
nuclear weapons.”153 The group would convene in Geneva in 2013 for up to three weeks.

2.196 Speaking also on behalf of France and the United States, the representative of the 
United Kingdom saw “little value in initiatives taking forward multilateral nuclear 
disarmament negotiations outside of the established forum, which only sought to 
circumvent the mechanism dealing with those issues…. [and]… could not support the 
establishment of such a group or any outcome it might produce.” China abstained but 
nonetheless made clear that it did not support the establishment of a working group 
which could “weaken the current multilateral disarmament mechanism and make it 
difficult to maintain the participation of major countries.”154 Similar concerns were 
expressed by others, including Algeria, Cuba, India and Pakistan.

2.197 The chairman’s “factual summary” of proceedings at the first meeting of the 
Preparatory Committee for the 2015 NPT Review Conference (Vienna, 30 April–11 May 
2012) draws carefully on language from 2010 NPT Review Conference Action 15 and 
resolutions adopted by the 2011 UN General Assembly to record states parties’ “deep 
concern at the continuing stalemate in the Conference on Disarmament, including the 
persistent failure to agree on and implement an agreed, comprehensive and balanced 
program of work,” and, in light of this, the need stressed by “a number of States parties… 
for the international community to consider options to ensure progress in multilateral 
disarmament negotiations.” Beyond this it manages only to have states parties “recall” 
that the CD “should immediately begin negotiation” of an FMCT.155 

2.198 Fissile Material No Longer Required For Military Purposes. The 2010 NPT 
Review Conference encouraged NWS to declare to the IAEA all fissile material “designated 
by each of them as no longer required for military purposes and to place such material 
as soon as practicable under IAEA or other relevant international verification” (Action 
16). All states were encouraged to support the development of legally binding verification 
arrangements “to ensure the irreversible removal of fissile material designated by each 
nuclear-weapon state as no longer required for military purposes” (Action 17).

2.199 While China, alone among the five NWS, has not declared an end to the production 
of fissile material for weapons purposes, it is thought not to have produced such material 

153. UNGA 67 First Committee draft resolution A/C.1/67/L.46, 19 October 2012.
154. UNGA 67 First Committee 21st Meeting (AM) GA/DIS/3470, 6 November 2012, p. 8.
155. “Chairman’s factual summary,” (Working paper), paragraph 25; Preparatory Committee for the 2015 Review 
Conference of the Parties to the Treaty on the Non-Proliferation of Nuclear Weapons, Vienna, 30 April–11 May 2012; NPT/
CONF.2015/PC.I/WP.53; http://www.un.org/disarmament/WMD/Nuclear/NPT2015/PrepCom2012/documents.html.
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for more than two decades.156 It is believed to have ceased production of HEU in 1987 
and of plutonium some three years later.157 Its International Panel on Fissile Materials 
(IPFM)-listed uranium enrichment facilities are all designated as civilian.158 China 
provides no information on fissile material stocks. It is, however, estimated to have 
stockpiles of 16 (+/- 4) tonnes of HEU and 1.8 (+/- 0.5) tonnes of weapon-grade 
plutonium.159 China has declared no stocks of weapon-grade fissile material in excess of 
its defence needs.

2.200 France stopped all fissile material production for weapons purposes in 1996. It 
provides no information on fissile material stocks. France is, however, estimated to have 
stockpiles of the order of 6 (+/- 1) tonnes of weapon-grade plutonium and 26 (+/- 6) 
tonnes of military HEU. 160 As of 31 December 2010, France had declared to the IAEA a 
civilian HEU inventory of 4.6 tonnes. France has not declared any fissile material in 
excess of defence needs but now almost certainly has more plutonium and HEU than it 
can use. France’s nuclear arsenal has halved in size since its Cold War peak and HEU is 
no longer used for naval propulsion.161 

Map 2.4: Enrichment (2012) 

156.  International Panel on Fissile Materials (IPFM), “Increasing Transparency of Nuclear-warhead and Fissile-material 
Stocks as a Step toward Disarmament,” 3 May 2012, p. 14.
157. IPFM, Global Fissile Material Report 2010, p. 97, http://fissilematerials.org.
158. Mukhatzhanova, Implementation of the 2010 NPT Review Conference Disarmament Actions, p. 14
159. IPFM, Global Fissile Material Report 2011, pp. 10, 18.
160. IPFM, Global Fissile Material Report  2010, pp. 84–85.
161. IPFM, Global Fissile Material Report  2010, p. 85; Global Fissile Material Report  2011, p. 10.

Source: SIPRI



Nuclear Weapons: The State of Play134

2.201 By the time the Soviet Union announced in 1989 that it was ceasing the production 
of HEU, it had already done so. Russia has the largest HEU stockpile – an estimated 737 
(+/- 120) tonnes in late 2011 – of any nuclear-armed state.162 HEU taken from dismantled 
Russian nuclear weapons is converted to LEU and sold to the United States under the 
1993 US–Russia HEU Purchase Agreement. In excess of 450 tonnes of HEU has so far 
been converted under the program, which is 90 per cent complete. By the end of 2013, 
the program will have eliminated a total of 500 tonnes of weapon-origin HEU, an amount 
equivalent to some 20,000 nuclear weapons. The down-blended HEU is delivered to the 
United States, fabricated into nuclear fuel and used in US nuclear power plants. “Nearly 
half of all commercial nuclear energy produced in the U.S. comes from nuclear fuel 
derived from Russian nuclear weapons.”163 The program is not subject to verification by 
the IAEA. It is estimated that Russia’s total holdings of HEU will have been reduced to 
some 665 tonnes by the end of the blend-down program in 2013. “At 20 kg per warhead, 
this would be sufficient for more than 30,000 warheads.”164 

2.202 Russia formally stopped producing weapon-grade plutonium in September 1994, 
although three plutonium production reactors remained in operation as power providers 
to the cities of Tomsk and Zheleznogorsk in Siberia. Under the 1997 US–Russia Plutonium 
Production Reactor Agreement (PPRA), Russia undertook not to use plutonium produced 
in these reactors in its nuclear weapons program.165 The agreement requires the 
cessation of weapon-grade plutonium production. The agreement’s monitoring 
provisions ensure that the reactors that are shut down in both countries are not 
restarted,166 and that plutonium produced in reactors at Seversk and Zheleznogorsk 
after 1994 is not used for military purposes.167 

2.203 Russia’s weapon-grade plutonium stockpile is estimated to be of the order of 128 
(+/- 8) tonnes.168 While Russia does not include its excess military plutonium in its IAEA 
INFCIRC/549 declarations, it has declared a total of some 50 tonnes of plutonium (37.8 
tonnes of which is unirradiated) as surplus to requirements.169 

2.204 The United States and Russia signed a Plutonium Management and Disposition 
Agreement (PMDA) in September 2000. The agreement was amended in April 2010 and 
entered into force in July 2011. Disposition of surplus plutonium is tentatively scheduled 
to begin in 2018 under IAEA verification. The agreement commits each country to 
dispose of 34 tonnes of excess weapon-grade plutonium by converting it to mixed oxide 
(MOX) fuel and using it in nuclear power reactors. Consistent with the assumption that 
the average Russian and US nuclear warhead contains about 4 kg of plutonium, the US 

162. IPFM, Global Fissile Material Report  2010, p. 58; Global Fissile Material Report  2011, p. 8
163. “NNSA Announces Elimination of 450 Metric Tons of Russian Weapons Highly Enriched Uranium,” Press Release, 9 July 
2012, http://nnsa.energy.gov/mediaroom/pressreleases/450tons070912.
164. IPFM, Global Fissile Material Report  2010, p. 58.
165. IPFM, Global Fissile Material Report  2010, p. 46.
166. NNSA Treaties and Agreements, 
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National Nuclear Security Administration (NNSA) estimates that the 68 tonnes of 
plutonium encompassed in the program would be enough to make 17,000 nuclear 
weapons.

2.205 The amended PMDA reduces the agreed rate of plutonium disposition from no less 
than two to no less than 1.3 tonnes per year. It also allows Russia to use the plutonium to 
fuel fast breeder reactors, which the IPFM considers to be “a controversial strategy as 
Russia plans to eventually separate the plutonium again to provide start-up fuel for a 
planned fleet of plutonium breeder reactors.”170 

2.206 The United Kingdom announced on 18 April 1995 that it “had ceased the production 
of fissile material for explosive purposes.” At 31 March 2002, the United Kingdom had a 
stockpile of some 21.9 tonnes of HEU, including HEU in spent naval-reactor fuel. The 
IPFM estimates that, by 2011, perhaps 0.7 tonnes of this HEU had been consumed by 
nuclear-powered submarines. The balance, 21.2 tonnes of HEU, was thought to include 
between 10 and 15 tonnes of unirradiated HEU, some of which was likely to have been 
set aside for naval propulsion. The United Kingdom does not provide details of its 
military HEU allocations.171 

2.207 As of 2010, the United Kingdom had a stockpile of 3.2 tonnes of weapon-grade 
plutonium. The United Kingdom includes excess unirradiated separated military 
plutonium in its INFCIRC/549 declarations. The United Kingdom has declared 4.4 tonnes 
of plutonium (including 4.1 tonnes of non-weapon-grade plutonium under European 
Atomic Energy Community (EURATOM) safeguards) as excess to military requirements.172 

2.208 The United Kingdom has not yet begun to dispose of its excess plutonium. It is 
currently considering a number of options for the disposition of plutonium in civilian 
use: “continued long term storage (prior to disposal); reuse as fuel followed by disposal; 
and prompt immobilization and disposal as soon as practicable.”173 The government’s 
current preferred approach is to reuse the plutonium as MOX fuel. A new facility for the 
disposition of surplus plutonium is, however, still a decade or so away.174 

2.209 The United States stopped producing HEU for nuclear weapons in 1964, although 
it continued to produce HEU, enriched to more than 96 per cent in uranium-235, for 
naval propulsion until 1992. In 2006, the United States declared a stockpile, at 30 
September 2004, of some 690 tonnes of HEU. By mid-2011, this figure was estimated to 
have been reduced to around 610 tonnes, as a consequence of the progressive down-
blending of 210 tonnes of HEU declared excess to military requirements for use in the 
nuclear power industry.175 
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2.210 The United States includes excess unirradiated military plutonium in its 
INFCIRC/549 declarations. It has declared a total of 61.5 tonnes of plutonium (including 
47 tonnes of weapon-grade plutonium) as excess to military requirements, leaving an 
estimated 38 tonnes either in or available for nuclear weapons.176 A small amount of the 
fissile material (HEU and weapon-grade plutonium) designated as excess to military 
requirements has apparently been placed under IAEA safeguards, but there are no 
publicly available statistics to confirm this.

2.211 The 1997 US–Russia PPRA requires the cessation of weapon-grade plutonium 
production. The agreement’s monitoring provisions ensure that reactors shut down in 
both countries are not restarted.177 

2.212 In implementation of the Russia–US PMDA, the United States is building a MOX 
production facility at the Savannah River Site in South Carolina. Plutonium oxide feedstock 
from the Los Alamos National Laboratory and the H-Canyon Complex at Savannah River 
will be combined with depleted uranium to produce the fuel. A first tranche of 442 kg of 
plutonium oxide feedstock derived from nuclear-weapon triggers was delivered by the 
Los Alamos National Laboratory to the plant’s future operators in November 2012.178 

2.213 Not all of the excess plutonium is suitable for fabrication into MOX fuel. At least 
some of this will be sent to a geological repository, the Waste Isolation Pilot Plant in New 
Mexico, for disposal. Plutonium sent to this plant will not be subject to IAEA monitoring. 
The IPFM believes this creates “a large uncertainty for any future international attempt 
to verify U.S. plutonium production and disposition.”179 

2.214 India is known to produce HEU and weapon-grade plutonium. Official information 
on India’s fissile material production and holdings is sparse. So far, HEU is thought to 
have been enriched only to levels of 30–45 per cent for use in India’s nuclear submarine 
propulsion program. As of 2011, India’s HEU stockpile was estimated at 2.0 (+/- 0.8) 
tonnes and its weapon-grade plutonium stockpile at 520 (+/- 170) kg.180 India has not 
declared any stocks of weapon-grade fissile material surplus to military needs.

2.215 Like India, Pakistan continues to produce fissile material for military purposes. 
Uncertainties about Pakistan’s fissile material production histories and capacities make 
accurate estimates of its holdings difficult. HEU is produced for use in Pakistan’s nuclear 
weapons program. As of 2011, Pakistan’s stockpile of HEU was estimated at 2.75 (+/- 1) 
tonnes and its weapon-grade plutonium stockpile at 135 (+/- 45) kg.181 Pakistan has not 
declared any weapon-grade fissile material as surplus to military needs.

2.216 Little is known about Israel’s fissile material production capacities. Israel “may 
have produced enriched uranium for military purposes in the past” and is believed to 
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declaration of 29 October 2012)
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have been “extracting plutonium for nuclear weapons from spent fuel since the mid-
1960s.” Israel continues to operate a production reactor but this may now be used mainly 
to produce tritium. While there is uncertainty about the reactor’s power level and 
operating history, as of 2011 it was estimated to have produced 820 (+/- 150) kg of 
weapon-grade plutonium.182 

2.217 North Korea has a uranium enrichment plant but its operational status and 
whether it has produced fissile material is unknown. It is not known whether North 
Korea has additional enrichment plants. A currently inoperative reactor is estimated to 
have produced enough weapon-grade plutonium for some 10 nuclear warheads.183 

2.218 Fissile Material Production Facilities. At the 2010 NPT Review Conference, all 
states that had not yet done so were encouraged to begin dismantling or converting for 
peaceful uses their weapon-grade fissile material production facilities (Action 18). China 
produced HEU for weapons at two sites: Lanzhou gaseous diffusion plant (from 1964 to 
1980), and Heping gaseous diffusion plant (from 1975 to 1987). China also produced 
HEU for its research reactors and LEU for naval reactors at these sites. China now 
produces LEU for civilian purposes at two gas centrifuge enrichment plants at Hanzhong 
in Shaanxi province and at Lanzhou in Gansu province. A new plant using Chinese 
centrifuges may also be operating near Lanzhou.

2.219 China has produced weapon-grade plutonium at two sites: Jiuquan Atomic Energy 
Complex near Yumen in Gansu province (plutonium production reactor and reprocessing 
facility), and Guangyuan plutonium production complex in Sichuan province (plutonium 
production reactor and reprocessing facility). Production of weapon-grade plutonium is 
believed to have ended at both sites.184 

2.220 France’s weapon-grade fissile material production facilities at Pierrelatte (HEU) 
and Marcoule (plutonium production reactor) were decommissioned in 1996.185 In 
March 2008, President Nicolas Sarkozy invited international experts to observe the 
dismantlement of those facilities. Several site visits have since taken place.186 France’s 
Pacific nuclear testing facility was dismantled in 1998.

2.221 Between 1949 and 1963, the Soviet Union built four large gaseous diffusion plants 
for uranium-enrichment. By the early 1990s, all had transitioned to gas centrifuge 
technology, and all are now designated as civilian facilities. The last operating plutonium 
production reactor in Russia (at Zheleznogorsk) was shut down in April 2010. The 
Zheleznogorsk reprocessing plant was expected to complete reprocessing of the final 
spent fuel from that reactor in 2012.187
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Map 2.5: Reprocessing (2012)

2.222 The United Kingdom’s HEU came from two sources: from indigenous production at 
Capenhurst gaseous diffusion plant; and from the United States, under the 1958 Mutual 
Defence Agreement. HEU production at Capenhurst ceased in 1962. Thereafter, the plant 
was used for unsafeguarded LEU production. It closed in 1982 and is now being 
decommissioned. 

2.223 Most of the UK’s weapon-grade plutonium was produced in six plutonium 
production reactors (the two Windscale Piles and the four Calder Hall reactors) at 
Sellafield. Four additional dual-use reactors at Chapelcross also produced plutonium for 
the UK’s nuclear weapons program. All reprocessing was done at Sellafield. The 
Windscale Piles were shut down after a graphite fire in 1957. The Calder Hall reactors 
were shut down in March 2003 and the Chapelcross reactors in June 2004. Under current 
decommissioning plans, the reactor structures will be dismantled late in the site 
clearance process (2041–65 for Windscale, 2105–17 for Calder Hall, 2116–28 for 
Chapelcross).188

2.224 In the United States, most HEU was produced at two gaseous diffusion plants, one 
at Oak Ridge, Tennessee, and the other at Portsmouth, Ohio. Oak Ridge produced HEU 
for weapons from 1945 to 1964, after which it produced LEU for nuclear fuel until 1985. 
Portsmouth produced HEU for weapons between 1956 and 1964. Thereafter, it too 
produced mainly LEU for nuclear power plants. Portsmouth also produced some HEU 
for naval reactors until 1992 “when huge quantities of excess weapon-grade HEU… 

188. IPFM, Global Fissile Material Report  2010, pp. 72, 76, 83; Global Fissile Material Report  2011, p. 10.

Notes
Pakistan’s Chashma plant is under construction
North Korea’s Yongbyon plant is reportedly on stand by
Source: SIPRI
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became available due to the first post-Cold War downsizing of the U.S. weapons stockpile. 
Future U.S. naval reactors are being designed to be fueled with this uranium.” The 
demolition of Oak Ridge is in progress. The US Department of Energy awarded a contract 
for decontamination and decommissioning of Portsmouth in August 2010.

2.225 At its fissile-material-producing peak, the United States operated a total of fourteen 
plutonium production reactors: nine at the US Department of Energy’s Hanford site in 
Washington state, and five at its Savannah River site in South Carolina. Nine were shut 
down in the 1960s, while five continued into the 1980s, producing tritium for use in 
“boost” gas to increase the yield of fission triggers in nuclear weapons. The remaining 
reactors were finally shut down in 1987.

2.226 The United States has begun decommissioning the five heavy-water plutonium 
production reactors at Savannah River. Five of the nine reactors at Hanford had been 
“cocooned” – “partially taken apart with their cores encased to prevent the leakage of 
radiation” – by 2005. Another is currently being cocooned (scheduled for completion in 
2013), with two more to follow. The remaining reactor has been turned into a museum.189

2.227 India is significantly increasing its fissile material production capacities. The 
existing centrifuge enrichment plant in Rattenhalli, Mysore is understood to have been 
improved and expanded in recent years. A second enrichment complex is planned for 
the Chitradurga district which, like Rattenhalli, will be unsafeguarded, leaving open the 
possibility of its use to produce HEU for weapons.

2.228 India has produced weapon-grade plutonium in two reactors, CIRUS and Dhruva. 
The CIRUS reactor, which produced the plutonium used in India’s first nuclear test in 
1974, was shut down in December 2010 after 50 years of operation. A new, higher 
powered reactor similar to the Dhruva reactor will replace CIRUS and is expected to be 
operational in 2017–18. A new reprocessing plant at Tarapur was inaugurated in January 
2011, adding to India’s three existing reprocessing plants: Trombay at Mumbai, an 
existing plant at Tarapur and KARP at Kalpakkam. Further reprocessing plants are under 
construction or planned, including to provide fuel for planned fast breeder reactors. 
India’s prototype fast breeder reactors could produce more than 100 kg of weapon-
grade plutonium per year if used for this purpose, significantly increasing India’s 
weapon-grade plutonium production capacity.190 

2.229 Pakistan is understood to have been using gas centrifuges to produce weapon-
grade HEU since the early 1980s, and to have had a functioning plutonium production 
reactor since the late 1990s. Pakistan produces HEU for nuclear weapons at its Kahuta 
centrifuge enrichment plant. A possible additional enrichment plant may be operating at 
Gadwal. Pakistan is substantially expanding its capacity to produce weapon-grade 
plutonium. Two production reactors are operating at Khushab, the first since 1998 and 
the second since late 2009 or early 2010. A third reactor at Khushab is nearing completion 
and a fourth is under construction.191 Reprocessing is carried out at the New Laboratories 
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Reprocessing Facility near Rawalpindi which has been operating since 2000. Construction 
of the larger capacity Chashma reprocessing facility at the Kundian nuclear complex is 
underway or may have been completed.192 

2.230 Israel is widely assumed to have produced plutonium for nuclear weapons at its 
Dimona reactor and to have reprocessed spent fuel from Dimona at a facility in the Negev 
Nuclear Research Center. The Dimona reactor has operated since 1963.193 

2.231 North Korea has produced weapon-grade plutonium at the Yongbyon 5MWe 
reactor and reprocessed spent fuel from the reactor at its Yongbyon reprocessing plant. 
The 5MWe reactor is currently inoperative and the reprocessing plant is understood to 
be on standby but not currently operating. North Korea is constructing a light water 
reactor at Yongbyon which could be completed by mid to late 2013. Light water reactors 
are not typically used for weapons plutonium production but can be used for this 
purpose, giving rise to concern that the light water reactor could substantially increase 
North Korea’s capacity to produce weapon-grade plutonium. In 2010, North Korea 
revealed at Yongbyon its only known enrichment plant. North Korea claimed that the 
plant was intended to produce LEU fuel for the light water reactor under construction. 
The current operational status of the enrichment plant is unknown.194 
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