
 1 

Five Challenging Decades of IAEA Safeguards  

 

Olli Heinonen 

Senior Fellow 

Belfer Center for Science and International Affairs 

Harvard Kennedy School 

 

 

There are several reasons why President Kennedy’s nightmare of 30-40 

states with nuclear weapons did not materialize. Security guarantees by the 

US and Soviet Union to their allies, access to peaceful nuclear technology 

and the conclusion of the Nuclear Non-proliferation Treaty (NPT) in 1968, 

set the framework to curb nuclear proliferation. Since 1972, IAEA 

safeguards has played a pivotal role in providing assurances that states live 

up to their NPT commitments. Today, the NPT and the IAEA continue to 

remain as foundations to the peaceful use of nuclear energy and preventing 

proliferation. Over the span of time over which international safeguards has 

been around, it has been far from a static story.  

 

Although enshrined in the IAEA’s Statutes, the implementation of 

safeguards has not been an easy ride. In 1958, J.G. Stoessinger, wrote about 

the then recently created IAEA, noting that “From the day of the Agency’s 

conception, its founding fathers were haunted by a formidable dilemma: how 

was the optimum balance to be struck between the Agency’s developmental 

function as a ‘contributor’ to peace, health and prosperity throughout the 

world, on the one hand, and its restrictive role, as deterrent against atoms-

for-war, on the other?” Since then, the apparent tension between the 

Agency’s ‘promotional’ and ‘regulatory’ roles has been at the heart of 

developing the functions of the IAEA to meet these functions.
1
 

 

At the early stages, IAEA safeguards measures were understood in a 

restrictive sense. The Norwegian government asked for the exemption of its 

3 MW reactor from safeguards based on its limited capability to produce 

plutonium
2
. In fact, the first IAEA inspection in February 1982 was also its 

last at the said Norwegian facility, to confirm the design of the reactor. 
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Around the same time frame, Japan asked for, and was exempted of three 

tons of natural uranium that had been supplied with the assistance of the 

IAEA to its JRR-3 reactor. In spite of these steps, the IAEA Secretariat made 

progress by laying out its first set of safeguards documents – INFCIRC/26 

and INFCIRC/66 - and having them approved, albeit grudgingly, laying 

foundations for modern safeguards approaches. 

 

During the NPT negotiations, delegation from EURATOM countries 

succeeded in their quest to have IAEA safeguards applied mainly to nuclear 

material and not, as was provided in INFCIRC/66, also to plant and 

equipment. This provision, which was then included to the model 

comprehensive safeguards agreement, CSA, INFCIRC153, limited the 

access of inspectors, during routine inspections to agreed upon ‘strategic 

points’. In other words, the IAEA inspectors would normally verify only 

nuclear material at locations that had been declared by the State and had 

their access also limited to agreed strategic points within the plant. Though 

in hindsight this did not sound much like effective safeguards as understood 

today, such an understanding could by and large be understood to be a 

product of its time. The EURATOM safeguards system that existed before 

the IAEA was itself “material oriented”, hence steering the material 

accountancy focus of verification work. Additionally, many states at the 

time of developing their nuclear industries were also concerned about the 

possible risks of industrial espionage in “plant oriented system”.
3
 Given 

these concerns as the main focus over proliferation concerns, providing 

safeguards assurances that there were no undeclared facilities or nuclear 

material in a state did not shape the verification conversation.  

 

To an extent, IAEA safeguards was born out of getting a group of 

industrialized European countries, some of whom with significant nuclear 

activities on board. However, down the road, the international safeguards 

approach impacted on the IAEA’s ability to provide assurances that all 

nuclear material in a state had, indeed, been placed under IAEA safeguards. 

 

Another feature introduced when the comprehensive safeguards agreement 

was being drawn up during the negotiations of the IAEA Board of 

Governors was the introduction of so-called Small Quantities Protocol, 

which holds certain reporting obligations in abeyance for countries with 
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small nuclear material inventories. The rationale behind this was not to 

overload the budding safeguards inspectorate and to save costs. After the 

NPT came into force, much of the rest of 1970’s was used to craft 

safeguards approaches, to develop verification equipment required to 

implement the approaches and to establish and train the IAEA safeguards 

inspectors, who were also dealing with an increasing number of facilities 

subject to safeguards. 

 

The first shock to the safeguards regime came with the 1974 nuclear test by 

India. As it turned out, India did not use its safeguarded facilities for its 

nuclear weapons program, but bells were ringing among the technology 

providers to put additional constrains to nuclear trade. Later, history would 

also show that South Africa and Pakistan did not circumvent IAEA 

safeguards at declared facilities to divert nuclear materials under IAEA 

safeguards, but built parallel nuclear programs for military purposes to avoid 

any problems with the IAEA safeguards.  

 

The number of IAEA safeguarded facilities continued to grow through the 

1980s. To address the verification limitations and ensure assurances to an 

even wider number of countries being brought under the safeguards regime, 

safeguards technical development was focused on the development of 

equipment and introduction of safeguards implementation criteria to ensure 

that the verification met agreed standards and was uniformly applied. In 

addition, the criteria provided member states with a technical measure to see 

the IAEA inspection performance. These developments were incorporated in 

the 1991-1995 Safeguards Criteria covering all types of facilities subject to 

IAEA safeguards. Safeguards approach of centrifuge facilities included 

unannounced inspections at cascade areas, and near real time nuclear 

material accountancy was introduced at large plutonium bulk handling 

facilities.  For the first time, certain verification activities were also 

evaluated in its entirety for a state as whole, but still based on nuclear 

material accountancy. Examples of such holistic inspection coverage 

included corroborating the levels of inspection goal attainment with regard 

to the total nuclear material inventory and to the inventory of un-irradiated 

direct-use material, matching accounting reports nuclear material transfers, 

and confirming that there has been no ‘borrowing’ of nuclear material from 

partner facilities order conceal diversion. 

 

International safeguards faced another setback in 1991 with the discovery of 

Iraq’s clandestine nuclear program, where much of the work had taken place 
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at undeclared facilities using undeclared nuclear material. This, together 

with the proliferation activities that also took place elsewhere in North 

Korea and South Africa, led to a substantive overhaul of the IAEA 

safeguards verification system. The IAEA’s focus began to shift towards 

providing assurances that all nuclear material in a state had, indeed, been 

submitted to the IAEA safeguards. In other words, this came to include the 

Agency’s ability to provide credible assurances that the declarations of a 

state were correct and complete with regard to the inventories of nuclear 

material and facilities declared. In addition, to boost then existing inspection 

authorities, the IAEA Board negotiated and adopted the Additional Protocol 

(AP) in 1997, which provides additional access to information including also 

sites and locations not using nuclear material.
4
 
5
 
6 

 

Further changes were simultaneously being implemented at the Agency’s 

safeguards department. Parallel to these events, the IAEA continued to 

develop its safeguards evaluation processes to cover states as a whole. In 

addition to state declarations, the evaluation of inspector findings were 

increasingly complemented with information derived from open sources and 

satellite imagery. Environmental sampling, remote monitoring and 

unattended equipment improved the knowledge of inspectors on nuclear 

material flows and facility operations. By the mid-2000, this development 

culminated in the introduction of the concept of integrated safeguards, which 

provides for each state an optimum set of verification measures to ensure the 

credibility of conclusions. 
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While steps had been taken to strengthen the safeguards system, it is also a 

work in progress: with the IAEA was transitioning away from years of 

safeguards done the ‘old way’, developing a more analytical approach to 

inspections, and getting states themselves to adopt more comprehensive 

safeguards standards to supplement the CSA’s limitations.  

 

Under the new environment to promote a more rigorous safeguards approach 

and getting states to sign on to the Additional Protocol, the IAEA faced its 

next challenge in 2002 with the revelation of Iran’s clandestine enrichment 

program, and a year later, with Libya’s enrichment program. As with the 

case of Iraq, these countries had mainly taken advantage of processing 

undeclared nuclear materials at unreported locations. The new element here 

was the extensive use of clandestine nuclear markets to obtain enrichment 

technology and equipment. Information that emerged on Iran’s clandestine 

nuclear program were however not entirely bolts out of the blue. There had 

been some earlier indications on possible unreported activities in Iran, which 

the IAEA had earlier tried to address through attempted “transparency” 

visits, but ultimately did not dig deep enough into the matter.  

 

Still, the nuclear safeguards system was not yet done with surprises. In 2007, 

the destruction of a graphite moderate reactor under construction at Al Kibar 

in Syria revealed the reactor’s existence that was prior not on the IAEA’s 

radar. Both in Iran and Syria, the IAEA faced – unlike in the Libyan case – 

denial, deception and obstruction, which has lead to the situation where the 

IAEA has not been able to confirm that all nuclear material has been 

submitted to the IAEA safeguards. The IAEA has also not been able to 

obtain satisfactory clarifications regarding its concerns on possible military 

dimensions of Iran’s nuclear program. Iran, in particular, followed the 

example of North Korea by instead furthering its nuclear capabilities and 

ignoring UN Security Council’s resolutions. 

 

How does the nuclear non-proliferation future look like in a changing world?  

 

The nuclear technology acquisitions by Syria, Libya, and Iran have 

demonstrated that one can achieve nuclear weapons capability with low 

technology enrichment or reactors. It also shows that proliferation today can 

be understood not as the capacity to amass a huge nuclear arsenal but at the 

very least seek to acquire nuclear weapons capabilities or towards amassing 

a ‘small’ number of nuclear weapons.  These pose policy challenges as well 

as other additional challenges e.g. to the export control regime. From the 
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safeguards angle, for the IAEA to keep ahead the game, it has to develop 

further its safeguards analytical culture and rely increasingly on information 

derived from additional open sources, satellite imagery and novel 

technologies to carry out better verification.  

 

The story of IAEA nuclear safeguards that pre-dates the NPT has faced 

challenges along the way. But it is also a story of resilience of a system that 

has evolved and continues to do so that strengthens its safeguards system to 

its best ability.   

 

  


