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Abstract.  The IAEA’s safeguards mission – the objectives of the safeguards system – is defined by 
the relevant agreements and by the practice of the Board of Governors, the Secretariat and States in 
implementing these. The principal agreements are the NPT and comprehensive safeguards agreements. 
There are some apparent differences of scope – the NPT refers to verification of Treaty obligations 
concerning diversion of nuclear energy, while comprehensive safeguards agreements refer to 
verification of nuclear material. Just as the safeguards system is undergoing evolution, so too is the 
safeguards mission. The increasing emphasis given to detection of undeclared nuclear material and 
activities has led to extension of verification activity to nuclear-related matters – e.g. through the 
Additional Protocol. It is recognised that a broader approach to verification is needed to substantiate 
the Agency’s conclusions on nuclear material. One issue that has arisen is the extent of the Agency’s 
authority to investigate possible nuclear weaponisation activities. The Agency cannot afford to 
overlook these – they could signal preparations for diversion, or may indicate that diversion, in the 
form of undeclared nuclear material/activities, has already occurred without detection. Another issue 
relates to the kinds of conclusions the Agency can draw. The framers of INFCIRC/153 realised the 
danger of setting an unrealistically high standard of proof – hence the use of terms such as “not able to 
verify” and “purposes unknown”. Confidence about a State’s performance of non-proliferation 
obligations comes down to the judgment of other States – the Agency’s conclusions are very important 
to this but not decisive. A shared understanding of the safeguards mission is essential to avoid 
misunderstandings and failure. This paper seeks to enhance understanding of the safeguards mission 
through discussion of these issues. 
 
1.  Introduction 
 
The IAEA’s comprehensive safeguards system has been in operation for some 35 years. After 
this time, it might be thought that all issues regarding the safeguards mission – the objectives 
and scope of safeguards – have been clarified. However, issues continue to arise, e.g. with 
respect to the Agency’s inspection authority, its safeguards objectives, and the scope of its 
conclusions. Any uncertainty in these areas could have a detrimental effect on the Agency’s 
safeguards operations and even its credibility.  
 
The nature of the Agency’s safeguards mission – what the safeguards system is seeking to 
achieve – can be considered at a number of levels: what is required under the NPT; what is 
required under safeguards agreements; what are the expectations of the international 
community?  
 
The safeguards mission is defined both by the relevant agreements and instruments, and by 
the practice of the Board of Governors, the Secretariat and States in implementing these. The 
four basic instruments describing safeguards and setting out the objectives of the safeguards 
system are: the Agency’s Statute; the NPT; the model comprehensive safeguards agreement 
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(INFCIRC/153); and the model additional protocol (INFCIRC/540). The inter-relation of 
these instruments is critical, especially the relationship between the NPT and the Agency’s 
safeguards system. Here, it should be noted that the application of these instruments is not 
static but is subject to Board and State practice, which is evolving over time.  
 
There are differences between the terms of the Statute, the NPT and safeguards agreements, 
which could affect the scope of safeguards activities, hence could affect the Agency’s ability 
to draw conclusions, including determinations of non-compliance. This highlights a key issue 
– whether the apparent divergence between provisions of the NPT and safeguards agreements 
indicates that safeguards are intended to cover something less than the non-proliferation 
commitments provided for in the Treaty. While there is no doubt that activities by a NNWS 
(non-nuclear-weapon State) NPT Party aimed at the development of nuclear weapons – 
including those described as “weaponisation activities” – constitute non-compliance with the 
Treaty, the IAEA’s authority to investigate weaponisation activities has been questioned, 
absent some “nexus” to nuclear material.  
 
A further issue of fundamental importance concerns the nature of the conclusions the Agency 
is able, and can be expected, to draw. Does the Agency have to show that a nuclear program 
is non-peaceful? Conversely, is the Agency able to establish definitively that a nuclear 
program is for exclusively peaceful purposes? 
 
This paper seeks to enhance understanding of the safeguards mission through discussion of 
these issues. 
 
2.  Defining the safeguards mission – the basic documents 
 
Under the NPT, NNWS undertake inter alia not to manufacture or otherwise acquire nuclear 
weapons or other nuclear explosive devices.1

• in accordance with the Agency’s safeguards system 
 They also undertake to accept safeguards: 

• for the exclusive purpose of verification of the fulfilment of its obligations assumed 
under this Treaty 

• with a view to preventing diversion of nuclear energy from peaceful uses to nuclear 
weapons or other nuclear explosive devices.2

 
  

Thus the NPT foresees a broad mission for IAEA safeguards – the verification of obligations 
assumed under the Treaty, particularly not to divert nuclear energy to nuclear weapons.   
 
The NPT then refers to matters that safeguards are to cover: 

• “Procedures for the safeguards required by this Article shall be followed with 
respect to source or special fissionable material …”, and  

• “The safeguards required by this Article shall be applied on all source or special 
fissionable material in all peaceful nuclear activities within the territory of such 
State …” 

 
This focus on nuclear material is understandable – after all, the manufacture of nuclear 
weapons requires nuclear material. Nuclear material is readily categorised and quantified, and 

                                                 
1. NPT Article II. 
2. NPT Article III.1. 
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lends itself to the accountancy-based verification approaches which had already become well 
established by the late 1960s. The prevailing view at that time was that an attempt to 
manufacture nuclear weapons would necessarily involve diversion of declared nuclear 
material and/or the misuse of declared nuclear facilities. Hence it was thought the NPT 
objectives could be met through verifying declared nuclear material and facilities.  
 
Accordingly INFCIRC/153 was drafted in terms of safeguards procedures to be applied to 
nuclear material. The “Basic Undertaking” in paragraph 1 of INFCIRC/153 refers to the 
“undertaking by the State to accept safeguards … on all source or special fissionable material 
in all peaceful nuclear activities within its territory …”. However, the process of paraphrasing 
Article III.1 of the NPT introduced an apparent divergence from this Article. As discussed, 
under Article III.1 the purpose of verification is not limited to nuclear material, but 
encompasses “the fulfilment of (the State’s) obligations assumed under this Treaty” relating 
to diversion of nuclear energy to nuclear weapons.  
 
Not too much should be made of this apparent difference. Clearly nuclear weapons cannot be 
manufactured without nuclear material, so Article III.1 sets out the basic requirement that 
safeguards procedures should apply to all the nuclear material in the State. This means an 
obligation to declare all nuclear material so safeguards procedures can be applied to it. It does 
not mean that safeguards procedures are limited to nuclear material. As will be discussed, 
verification also needs to encompass relevant non-nuclear materials and items in order to be 
able to draw conclusions about the absence of undeclared nuclear material. 
 
INFCIRC/153 itself defines the Agency’s safeguards mission, albeit in the context of that 
document’s focus on nuclear material. INFCIRC/153 provides that the Agency has the right 
and obligation to ensure safeguards are applied to all nuclear material in the State, to verify 
that such material is not diverted to nuclear weapons or nuclear explosive devices.3

“… the timely detection of diversion of significant quantities of nuclear material from 
peaceful nuclear activities to the manufacture of nuclear weapons or of other nuclear 
explosive devices or for purposes unknown ...” 

 This basic 
statement is elaborated further in the description of the “objective of safeguards”, namely: 

4

 
. 

3.  The safeguards mission – a process of evolution 
 
The interpretation of INFCIRC/153, in terms of safeguards implementation and the 
expectations of the international community, has evolved over time, and continues to do so.  
 
From the terms of the NPT it is clear that INFCIRC/153 does not represent the full extent of 
the IAEA’s verification mandate. Under the NPT, the State has accepted “the Agency’s 
safeguards system”. This is an evolutionary system, a system whose content is under 
continuing development – as shown by the fact that when the NPT was concluded 
INFCIRC/153 did not exist, in signing on to the NPT States accepted a commitment to a 
system that was then undefined.  
 
To find major elements of the safeguards system it is necessary to go outside INFCIRC/153 – 
upwards, to decisions of the Board of Governors, and downwards, to the IAEA’s Safeguards 
Manuals, Safeguards Criteria, the integrated safeguards conceptual framework and associated 
                                                 
3. INFCIRC/153 paragraph 2. 
4. INFCIRC/153 paragraph 28 (bolding added). 
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documentation, and so on. The point is, there is considerable flexibility in “the Agency’s 
safeguards system”, the Board of Governors and the Secretariat are able to adapt the system to 
meet changing circumstances. This adaptability is a key strength, essential to maintaining and 
improving the effectiveness of the safeguards system. 
 
Until the 1990s the principal task of safeguards was generally seen as being to confirm the 
correctness of States’ declarations. As noted above, it was thought that any undeclared 
nuclear material/activities would be revealed through diversion of declared nuclear material or 
misuse of declared facilities. Hence the focus of safeguards agreements was on nuclear 
material, nuclear accountancy, and regular inspections. 
 
Since the early 1990s, following the discovery of Iraq’s clandestine nuclear weapon program, 
the emphasis has turned to detection of undeclared nuclear material/activities – referred to as 
confirming the completeness of States’ declarations. It is now recognised that if a State has 
undeclared nuclear material/activities it is quite likely there will be no obvious links between 
these and the declared nuclear program.  
 
One expression of this broadening of focus – of fundamental importance in the evolution of 
the safeguards system – was the development of the Additional Protocol, INFCIRC/540. With 
INFCIRC/540 the Agency and Member States have recognised that, in order to make the 
safeguards system more effective, the Agency’s verification authority needs to go beyond the 
application of safeguards procedures to nuclear material.  
 
INFCIRC/540 has extended the Agency’s authority into a number of areas where nuclear 
material would not normally be present, such as manufacture of centrifuge components, heavy 
water, nuclear grade graphite, and shielded flasks, and construction of hot cells. The rationale 
for this is clear: the Agency can – and should – look at broader information that strengthens 
the Agency’s ability to verify and draw conclusions regarding nuclear material in the State 
concerned. This encompasses procedures to find indicators of undeclared nuclear material and 
nuclear activities, or indicators of diversion or proposed diversion of nuclear material.5

 
  

In parallel with the introduction of INFCIRC/540, the Agency has been developing a new 
range of verification methods and technologies, including information collection and analysis, 
environmental analysis, use of satellite imagery, and so on. Information analysis now has a 
central place in the evaluation of States for safeguards purposes and consequent decision-
making, looking at questions such as: what are the acquisition paths available to a State; what 
are the possible indicators of undeclared nuclear activities; what is the optimal safeguards 
strategy for detecting such activities?  
 
With the emphasis now being given to undeclared nuclear activities, the safeguards system is 
reflecting more closely the intent of the NPT, that verification should have a view to 
preventing diversion.6

                                                 
5. In contemporary practice the term “diversion” includes both removal of nuclear material from safeguards and 
failure to declare nuclear material.  

 Of course safeguards as such cannot prevent diversion, except through 
the deterrent effect of the risk of detection. Prevention is likely to require the intervention of 
the international community – but effective intervention depends on timely warning. The 
Agency’s duty to the international community is, where possible, to provide warning before, 

6. NPT Article III.1.   
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not after, a nuclear weapon program has proceeded beyond the point where intervention can 
be effective.  
 
4.  Nuclear weaponisation7

 
 

Issues concerning the scope of verification and timely warning are directly relevant to the 
issue of weaponisation. “Weaponisation” is a shorthand term for the range of activities, in 
addition to the acquisition of fissile material, necessary for the manufacture of a nuclear 
weapon or nuclear explosive device. The manufacture of nuclear weapons obviously requires 
nuclear material, but many preparatory activities do not. Some relevant non-nuclear materials 
and activities are “dual-use”, i.e. taken in isolation they do not necessarily indicate an 
intention to manufacture a nuclear weapon. While such an activity may be ambiguous, 
however, it may be less so in the context of other information about the State (e.g. discovery 
of undeclared nuclear material/activities). 
 
Whether the State is known to have direct-use material, or the capability to produce it, is an 
essential aspect of assessing the significance of apparent weaponisation activities – but it 
should not be overlooked that weaponisation activities may themselves be an indicator of the 
existence of undeclared nuclear material/activities, as yet undetected. 
 
The Secretariat has suggested that “absent some nexus to nuclear material the Agency’s legal 
authority to pursue the verification of possible nuclear weapons related activity is limited”.8

 

 
What is a sufficient nexus? Clearly, development of nuclear weapons must at some stage 
involve nuclear material. The conduct of certain activities by a State may be a clear indication 
of intent to misuse nuclear material. The Agency has a responsibility to provide timely 
warning of diversion of nuclear material to nuclear weapons, so cannot ignore activities that 
indicate preparation for diversion, or indeed that diversion involving undeclared nuclear 
material/activities may have already occurred without detection.   

In considering the IAEA’s rights and responsibilities in this area, it is important to distinguish 
between: 

• the IAEA’s legal authority – its right of access to locations in a State to investigate 
possible weaponisation activities, and its responsibility to draw conclusions; 

• the IAEA’s detection capabilities – detection of some of these activities could be 
very difficult. This should not be confused with the right to investigate, but it can 
affect the level of assurance the IAEA is able to provide in this area. 

 
By their nature, many weaponisation activities will be difficult to detect. Here, there are two 
issues: how to identify specific locations for investigation; and how to detect indicators at 
such locations. A further difficulty is that even after investigation the activity may remain 
ambiguous – the outcome may be inconclusive. Because of the inherent difficulties, the 
international community must accept that the Agency may not be in a position to resolve 
particular suspicions, and also that it might miss indications of certain activities. In most cases 
the Agency will not be in a position to provide absolute assurance of the absence of 

                                                 
7. For a more detailed discussion of this topic see Carlson et al, Nuclear Weaponisation Activities: What is the 
Role of IAEA Safeguards?, INMM Annual Meeting, Nashville, 16-20 July 2006.  
8. IAEA report of 27 February 2006 on “Implementation of the NPT Safeguards Agreement in the Islamic 
Republic of Iran”, IAEA document GOV/2006/15, paragraph 52. 
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weaponisation activities – although also in most cases State evaluation should show there is 
no reason to believe such activities may exist.  
 
The difficulties in detecting weaponisation activities need to be taken into account in drawing 
safeguards conclusions. Absent unusual circumstances, safeguards non-compliance should be 
regarded as a strong indicator of proliferation intent.  
 
5.  Safeguards conclusions and the standard of proof 
 
The detection of wholly undeclared nuclear material/activities is much more of a challenge 
than confirmation of the correctness of declarations. As already mentioned, it has been 
necessary to develop a new range of verification methods and technologies. Although these 
techniques can be viewed as being “technical” in nature, decisions on which measures should 
be applied and the intensity of their application – how much is “enough” to fulfil the 
safeguards mission – involve qualitative judgment. Safeguards implementation requires a 
judgment on what is required to be done, which needs to be guided by a clear understanding 
of the safeguards mission. This in turn can be guided by an understanding of the kind of 
conclusions the Agency is able to reach.  

The IAEA reports in the annual Safeguards Implementation Report (SIR) whether it found 
any indication of diversion or any indication of undeclared nuclear material/activities. The 
results of the Agency’s activities are then used to support conclusions.  
 
Traditionally the Agency expressed its conclusions in terms of declared material: 

“All the information available to the Agency supports the conclusion that the nuclear 
material and other items placed under safeguards remained in peaceful nuclear 
activities or were otherwise adequately accounted for.” 9

 
 

Once the Agency began to implement safeguards measures under the Additional Protocol, 
however, there was an expectation that it would also draw a conclusion about the absence of 
undeclared nuclear material/activities. The Agency did this for the first time in the SIR for 
2000, when it reported:  

“In 2000, in respect of seven States, the Secretariat – having evaluated all the 
information obtained through activities pursuant to these States’ comprehensive 
safeguards agreements and additional protocols as well as all other information 
available to the Agency – found no indication either of diversion of nuclear material 
placed under safeguards or of the presence of undeclared nuclear material or activities 
in those States. On this basis, the Secretariat concluded that all nuclear material in 
those States had been placed under safeguards and remained in peaceful nuclear 
activities or was otherwise adequately accounted for.” (bolding added) 
 

It is essential that the Agency’s conclusions on the absence of undeclared nuclear 
material/activities are credible. The international community must be confident that the 
absence of indicators does not simply reflect inadequate or ineffective verification effort. The 
Agency is devoting considerable effort to the development of verification methods that will 
provide a credible result. In this regard, credibility will depend on a number of factors: that 
the verification methods are appropriate; that they are implemented appropriately in each case 

                                                 
9. SIR for 1998. 
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(which involves issues of quality assurance); and that the Agency’s practices are adequately 
understood by the international community. 
 
It is essential for States to understand what the Agency means by a conclusion on the absence 
of undeclared nuclear material/activities. Such a conclusion is not unqualified – it is important 
not to confuse credible assurance with certainty. It is never possible to prove a negative with 
absolute certainty. For at least the last 30 years, the Agency has recognised that it is necessary 
to draw its conclusions on the balance of probabilities. There has been a substantial effort to 
ensure the credibility of the conclusions drawn, but it is recognised that seeking higher levels 
of assurance rapidly falls victim to the law of diminishing returns.  
 
One aspect of conclusions about undeclared nuclear material/activities concerns the 
significance of the detection of such material/activities, and whether their existence 
constitutes diversion. Is it sufficient for the IAEA to show a failure to declare nuclear 
material or nuclear activities, or is something more required, such as evidence of nuclear 
weapon intent? 
 
It is most unlikely inspectors will catch a State red-handed, e.g. by finding a nuclear weapon 
or nuclear material in the form of nuclear weapon components. It is more likely a State facing 
exposure in such an obvious way would deny access, preferring to argue whether lack of 
cooperation constitutes non-compliance, and to be able to maintain some ambiguity about its 
actions. For this reason, the reference in INFCIRC/153 paragraph 28 to diversion to 
“purposes unknown” is very important. The framers of INFCIRC/153 realised that the 
standard of proof should not be set unrealistically high.  
 
Further, INFCIRC/153 provides that the Board may report to the Security Council if it finds 
that the Agency is not able to verify that there has been no diversion to nuclear weapons.10

• inspectors find that nuclear material is unaccountably missing (and self-evidently, the 
purpose for which the nuclear material may be being used is not known); or 

 
Broadly speaking there are two possible scenarios here:  

• inspectors find undeclared nuclear material, without satisfactory explanation – i.e. the 
reason (purpose) for the failure to declare is not known. 

In either case it is essential for the Board to have the opportunity to consider the matter 
without delay.  
 
This understanding of what it is the Agency needs to demonstrate should help to guide what 
the Agency needs to do in its verification activities – in other words, to clarify the Agency’s 
safeguards mission. To “prove” the existence of a nuclear weapon program is too demanding 
– detection of weaponisation activities will be very difficult, or if they are detected their 
purpose may be ambiguous. Depending on the circumstances, the existence of undeclared 
nuclear material/activities should raise a presumption of diversion – especially if direct-use 
material, enrichment or plutonium separation are involved. The more additional information 
the IAEA can gather the better – this will help to make the judgment whether a weapon 
purpose is plausible in the circumstances. Detection and investigation of apparent 
weaponisation activities need to be part of the IAEA’s remit, but are not essential to support a 
finding of diversion/non-compliance.  
 

                                                 
10. INFCIRC/153 paragraph 19.  
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6.  Conclusions 
 
The NPT reflects the expectations of the international community as to compliance with the 
non-proliferation obligation and verification of this compliance. The NPT provides that the 
safeguards system is to verify fulfilment of the obligations assumed under the Treaty “with a 
view to preventing diversion of nuclear energy to nuclear weapons”. Accepting safeguards 
procedures on nuclear material is an essential mechanism for demonstrating compliance with 
the non-proliferation obligations, but it is by no means the full extent of these obligations. 
With the adoption of INFCIRC/540 both the Agency and Member States now appreciate that, 
for the Agency to fulfil its mandate, safeguards procedures cannot be limited to nuclear 
material, but need to encompass related matters that support conclusions about nuclear 
material.  
 
It is essential to avoid unrealistic expectations – States must be made aware of limitations in 
safeguards capability, especially since notwithstanding good progress the development of 
capabilities to detect undeclared nuclear activities is still at a relatively early stage. On the 
other hand, if the Agency does not investigate matters of serious concern to States – such as 
indications of weaponisation – this will adversely affect credibility. Apparent weaponisation 
activities may indicate preparation for diversion – or that diversion (including activities 
involving undeclared nuclear material) has already occurred but not been detected. This is a 
matter the Agency cannot afford to neglect. 
 
It is also important that the Agency doesn’t set the standard of proof for safeguards 
conclusions too high. The framers of INFCIRC/153 were realistic in their use of language 
such as “purposes unknown” and “not able to verify”. The responsibility to provide timely 
warning and a requirement for certainty could well be mutually exclusive – by the time 
certainty is established it may be too late.  
 
Whether governments have confidence that a State’s nuclear program is exclusively peaceful 
is a matter of judgment made, not on the basis of certainty but on the balance of probabilities. 
The situation is more likely to be one of ambiguity, rather than conclusive evidence. Once 
inspectors find they are unable to verify that there has been no diversion to nuclear weapons – 
or that there has been diversion to purposes unknown (which includes use of nuclear material 
in activities whose purpose is uncertain) – it is for the Board of Governors and governments 
to consider the implications and what is necessary to rebuild confidence. 
 
For the safeguards system to be credible a close correlation is needed between safeguards 
outcomes and the expectations of the international community. It is essential to all parties that 
the safeguards system is able to provide confidence about a State’s performance of its 
peaceful use commitments – or to provide timely warning if there are grounds for concern. A 
shared understanding of the safeguards mission – the objectives of the safeguards system – is 
essential to avoid misunderstandings and failure.  
 
 
 


