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Cluster weapons – military utility and alternatives 
 

Introduction This report addresses cluster weapons in general with special emphasis on 
their efficiency, their tactical utility and their value in comparison with 
their closest alternatives, and raises the question of whether cluster 
weapons are needed on the battlefield.  

Use Cluster weapons can be used against a variety of targets, ranging from 
soft targets, such as unprotected infantry, to armoured vehicles.  

Myths vs. reality There has been a general belief that cluster munitions have an advantage 
over unitary weapons by a factor of 2 to 5. The analyses on which this 
report is based have identified cases where cluster munitions have their 
advantages compared with conventional unitary weapons. However, in 
several modes of usage, cluster weapons do not show any advantage at all. 
This report indicates several situations where the performance of unitary 
weapons in combination with high technology alternatives is far more 
efficient than cluster weapons. The analyses are not able to verify, or to 
render probable, that cluster weapons are generally as efficient as they are 
claimed to be.  

Methodology The main task has been to quantify the performance of cluster weapons 
and their alternatives. The methods applied in the analyses are literature 
studies, computer simulations and some experimental tests. All methods, 
all models and all input data to the models are fully documented in the 
public domain. No classified information whatsoever has been used. 
However, it seems probable that some of the information found publicly 
accessible literature has been generated from data and methods found in 
classified sources. 

Bomblets A basic property of almost all cluster weapons is that they contain 
bomblets that are small, light, and equipped with an impact fuze. Their 
effect is basically fragments generated by the detonation of the 
encapsulated explosive. Some types have additional properties such as a 
shape charge effect to perforate armoured targets, or pyrotechnic materials 
for incendiary effects. 

Fragmentation 
effects 

The fragmentation effect is often severely hampered by the limited size of 
the munition and by the impact fuze that causes the fragments to originate 
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from a position very close to the ground. This basic property limits the 
performance quite substantially, as the microtopography, vegetation and 
other obstacles impede the movement of the fragments. This negative 
effect is enhanced in units where the detonator sits at the back of the 
charge. Such a design will give most fragments a downward sloping 
trajectory that limits the range of the fragments. This kind of design is 
typical of bomblets that have the additional property of a shaped charge; 
better known as dual-purpose units. 

Anti-armour 
effects 

The shaped charge effect itself enables a cluster subunit to perforate a 
quite impressive amount of armour. When these subunits were introduced 
more than 30 years ago, these weapons were the only practical means to 
defeat armoured units at long range and in an indirect firing mode. 
TodayÕs heavily armoured vehicles are provided with protection that 
minimizes the effect a small shaped charge coming from above.  

SFWs The development of sensor fuzed warheads (SFW), which has been going 
on for three decades, has now at last reached at stage where such weapons 
have an efficiency, a reliability and a cost that make them realistic and 
viable alternatives to traditional cluster weapons. The widespread 
introduction of sensor fuzed warheads could eliminate the whole rationale 
for using small cluster subunits with dual-purpose properties. For 
defeating armoured targets, sensor fuzed warheads are definitely more 
cost-effective than cluster munitions. 

SFWs are different 
from traditional 
cluster weapons 

Sensor fuzed warheads are not considered to be cluster submunitions for 
the purpose of this report. In a rigorous technical sense, however, they can 
be classified as such. They are not intended to be dispersed in great 
numbers over a target area because of their high cost and high efficiency. 
Unlike conventional cluster bomblets, they do not hit at random but 
identify and engage point targets. At present they are larger than 
conventional cluster bomblets and equipped with very advanced self-
destruct mechanisms. Together, these features significantly reduce the risk 
for causing post-conflict humanitarian harm. 
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A DPICM 
bomblet (left) in 
comparison with 
an SFW (right). 

 

Dispersion Cluster weapons have the inherent property that they disperse the effect 
over a larger area than traditional unitary weapons do. This dispersion is 
required in order to give the munition a certain efficiency and to 
compensate for the limited precision of unguided weapons when used at 
long ranges. Because of the dispersion, however, some submunitions 
inevitably detonate outside the target area, decreasing the effectiveness of 
the fire. Guided unitary weapons will eliminate the need to disperse the 
effect and eventually eliminate the need for cluster weapons. 

Unitary weapons Unitary weapons are still used extensively from guns, mortar rockets and 
aircraft. They are effective against soft targets, especially when they are 
fitted with proximity fuzes. In scenarios involving soft ground or heavy 
vegetation, cluster weapons suffer both from a decreased direct effect and 
from an enhanced dud rate. In many situations unitary weapons is still a 
viable alternative to cluster weapons. 

Guided unitary 
weapons 

Guided unitary weapons are becoming increasingly widespread and are a 
realistic alternative to unguided weapons. For some munitions relatively 
inexpensive kits are available that give unguided ordnance a guidance 
capacity that makes them viable against point targets. There is less need 
for putting such kits on existing cluster munitions. 

Suppression Like most other weapons, cluster weapons are used for destructive effects. 
However, suppression or suppressive effects are considered by some 
theorists to be more important than attrition or destructive fire. The 
suppressive effects are, however, mainly based on psychological 
responses rather than physical effects. It is therefore difficult to quantify 
these effects. The few existing models strongly indicate that the 
suppressive effect is more directly related to the explosive content than to 
effects like fragmentation and armour penetration. This indicates that 
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there is no advantage in using cluster weapons instead of unitary charges 
for this purpose. 

Alternatives Basically there are three alternatives to cluster weapons: 
- unguided unitary weapons 
- guided unitary weapons 
- sensor fuzed warheads  

Comparisons The performance of cluster weapons in comparison with their alternatives 
is roughly summarized in the table below 

 Cluster 
weapons 

Unitary unguided 
warheads 

Unitary guided 
warheads 

Sensor fuzed 
warheads 

Soft targets Adequate Adequate Good Useless 

Semisoft targets Adequate Inadequate Adequate Adequate 

Hard targets Adequate Inadequate Adequate Good 

Suppression Adequate Good Good Useless 

 These conclusions seem to be valid both in terms of performance per mass 
spent and in terms of performance per cost. 

Not a unique 
capability 

The table shows some cases where cluster weapons perform better than 
some of the alternatives, and in others where the alternatives are a better 
choice from the point of view of effectiveness. There are no cases where 
the use of cluster munitions is a superior choice when all alternatives are 
considered. It can hardly be claimed that the elimination of such weapons 
will create any dramatic and permanent flaws in the capability to engage 
and defeat relevant targets. However, this statement presupposes that 
sensor fuzed warheads are not included in a regulation of cluster weapons. 
In the absence of traditional cluster weapons, sensor fuzed warheads will 
be the only viable way to effectively defeat armoured targets at long 
ranges. Thus, combinations of sensor fuzed and guided unitary warheads 
seem to be a better alternative than traditional cluster munitions. 

Alternatives exist Cluster weapons do not constitute an irreplaceable capability on the 
battlefield. Alternatives exist, although in some cases they may be less 
effective than cluster weapons. The consequence may be that more time 
and resources may be required to accomplish an operation. Thus a 
prohibition of cluster weapons will not mean that a set of unique 
capabilities is lost. 
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The tables below show the relative performance (effect per mass) of some cluster weapons (blue 
columns) and unitary weapons (red columns) used against personnel. 
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The full report (about 140 pages) will soon be available on the FFI website 
http://rapporter.ffi.no/search.asp?english 

 

AuthorÕs coordinates: 

FFI 
Div Protection 
Bldg 207 
PO Box 25 
N-2027 Kjeller, Norway 

Tel:    +47 63807659 
Mobile: +47 97961921 
Email: ove.dullum@ffi.no 


