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Innovative warning system 
for nuclear proliferation

The International Atomic Energy Agency shows keen interest

In order to prevent nuclear proliferation, nuclear fuels 

and other strategic materials have to be responsibly 

managed. Non-proliferation aims to counteract the 

uncontrolled proliferation of nuclear materials world-

wide. SCK•CEN is developing an innovative nuclear 

warning system based on political and economic indi-

cators. Such a system should allow the early detection 

of the development of a nuclear weapons programme.

The International Atomic Energy Agency (IAEA) monitors the peace-

ful use of nuclear energy in over 170 countries under international 

agreements, including the Non Proliferation Treaty. It does this 

through the regular inspection of nuclear installations, inspecting 

nuclear records, using satellite imagery, etc. In short, by carrying 

out a wide range of technical checks. These are called ‘safeguards’.

Improved measurement technologies

The existing system of safeguards checks whether sensitive nu-

clear materials are being used for peaceful applications of nu-

clear energy. In order to preclude the use of nuclear material for 

military purposes, the IAEA regularly conducts checks on nuclear 

installations and the signatories of the treaty are bound to notify 

changes well in time. SCK•CEN is closely involved in these safe-

guard inspections. It provides technical support to the agency 

and to other research institutions. This expertise leads to better 

measurement technologies so that inspectors can do their work 

better and faster.

Proactive detection

The disadvantage of traditional inspections, however, is that the 

States themselves have to notify a part of their nuclear materi-

als. The IAEA often only detects nuclear proliferation when the de-

velopment of a nuclear weapon is already well under way. More-

over, the boundary between a peaceful nuclear programme and a 
   The FORK detector, developed by SCK•CEN, used in safeguards for 

spent fuel characterisation.
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“The result of our study is an indicative 
model that allows the detection of nuclear 
proliferation at an early stage. The meth-
od may be an interesting supplement to 
the technical inspections of the IAEA.” 

Steven Smet
Klaas van der Meer

parallel military programme is not always easy to detect. Thus, it 

has been repeatedly demonstrated in the past that proliferating 

states are masters in keeping clandestine their nuclear weapons 

programmes. 

Another option is to check nuclear proliferation from the demand 

side. This more political and less technologically tinted vision as-

signs central importance to the motives of a country to develop 

nuclear weapons – why it wants a nuclear weapon – and to its 

decision-making processes. According to this view, nuclear pro-

liferation takes place when a country takes an explicit decision 

to acquire a nuclear weapon, and does this through a nuclear 

weapons programme, the purchase, or the theft of a nuclear 

weapon. The focus is not only on the decision itself (why does 

a country take such a drastic decision?), but also the manner 

in which the state structures the armaments process. The big 

advantage of this demand side approach is that one can detect a 

number of indicators at a very early stage, long before the IAEA 

can objectively establish misuse. And it is precisely in this phase 

that a country can still be convinced to abandon a nuclear weap-

ons programme.

New indicators

The question is which factors influence the decision-making in 

nuclear proliferation and how such processes work. Together 

with the University of Antwerp, SCK•CEN listed thirty indicators 

under the strong urging of the IAEA: regional security situation, 

alliance with a nuclear weapon state, type of regime, the safety 

perception, geopolitical situation, availability of fissile material, 

technology, import dependence, etc. These indicators explain 

why a country wishes to develop a nuclear weapons programme 

and whether it can do so. The research partners also investigated 

the different thresholds that must be overcome in such a pro-

cess: the financial condition, the level of industrialisation and 

science, convincing the enemies, etc.  

Interest of the IAEA

The situation in some sixty countries is compared on the ba-

sis of the indicators. This allows one to check which indicators 

are most strongly associated with countries that have started 

a nuclear weapons programme in the past. The result is an in-

dicative model that allows the detection of nuclear proliferation 

at an earl(y)(ier) stage. This model can serve as a basis for an 

‘Indication and warning framework’ that is complementary to 

the technical safeguard inspections of the IAEA. SCK•CEN’s new 

prevention system can, for example, help decide which countries 

should be subject to greater and stricter controls in the future.


