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ABSTRACT

Since the International Conference of the Red Cross in 1986, 
the ICRC has undertaken studies on anti-personnel laser 
weapons, small calibre ammunition, anti-personnel mines, fuel
air explosives, and possible future developments in directed 
energy weapons. As a result of these studies some proposals 
will be put forward in relation to some weapons at the Twenty
sixth International Conference of the Red Cross and Red 
Crescent.
The anti-personnel use of battlefield laser weapons
The ICRC has held four meetings of experts on certain 
battlefield laser weapons which could be used to intentionally 
blind combatants in order to gather more precise information 
on the technical and medical effects of these weapons and to 
discuss the legal and policy implications. As a result of the 
information it has gained, a short summary of which is 
included in this report, the ICRC considers that this is a 
serious subject of concern and that some type of legal 
regulation is necessary. The ICRC hopes that the Twenty-sixth 
International Conference can adopt a resolution that will seek 
to outlaw the intentional blinding of persons as a method of 
warfare by whatever means.
Small-calibre weapons systems
As a result of an intensive study of technical articles, 
discussions with experts and attendance at firing 
demonstrations, the ICRC has been able to further inform 
itself on the factors that lead to particularly severe wounds. 
The Medical Division of the ICRC has also conducted an 
empirical study based on its catalogued observations of bullet 
casualties in ICRC hospitals.
As a result of this information, which is outlined in this 
report, the ICRC is of the opinion that it is very important 
to adopt a standardised test for bullets in order to establish 
that they do not normally release excessively high energy by 
turning early or fragmenting easily in the body. On the basis 
of such tests, States would be in a position to indicate 
appropriate guidelines to manufacturers. A resolution on this 
subject could be adopted at the Twenty-sixth International 
Conference.
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Anti-personnel mines
The Medical Division of the ICRC has noted that although a 
great deal of technical literature is devoted to the effects 
of bullets, little research is devoted to the effects of mines 
although these cause worse injuries than bullets. A study of 
the medical effects of mines has been carried out, some of the 
results of which are indicated in this report. It is proposed 
that it would be possible to conduct tests on the wounding 
effect of mines to establish if less damaging mines could 
still fulfil their military task.
Fuel-air explosives and directed energy weapons
Information is given in this report on the effects of these 
weapons based on unclassified sources which the ICRC has 
studied. Both fuel-air explosives and possible developments in 
different types of directed energy appear, from the 
information available, to cause particular humanitarian 
problems and possibly some legal ones, if used in an anti
personnel mode. The ICRC will continue to inform itself on the 
problem.
Incendiary weapons
The ICRC has not made a separate study since 1986 on the 
effect of the use of incendiary weapons on combatants but, 
during one of the expert meetings on laser weapons, its 
attention was drawn again to the exceptionally severe effects 
of burns. It may be that a later conference should return to 
this question.

(iii)
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1. Introduction
The Twenty-fifth International Conference of the Red 
Cross requested the ICRC to keep itself informed on the 
development of new weapons technologies. Part B of Reso
lution VII requested, in particular, that goverments 
exercise utmost care in the development of new weapons so 
as to avoid a contravention of international humanitarian 
law, and noted the possibility of amendments or addition
al Protocols to the United Nations 1980 Weapons Conven
tion. The resolution also noted the value of further work 
on small-calibre weapons.
Since 1986, the ICRC has undertaken a number of studies 
on weapons to the extent that resources and access to 
information has allowed. It has, in particular, done 
further work in relation to small-calibre ammunition and 
studied new developments in directed energy weapons, 
especially battlefield laser weapons. Mines have also 
been the subject of further study and, to a more limited 
extent due to the paucity of available information, fuel
air explosives.
This report will first of all briefly review the bases of 
ICRC action in relation to new weapons development, indi
cating the difficulties involved for the fulfilment of 
this task, and then describe the work undertaken by the 
ICRC and its findings in relation to the weapons indica
ted above.
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2. Bases of ICRC action and difficulties encountered
2.1. The mandate of the ICRC and examples of action taken 

prior to 1986
Under its statutes, the ICRC has, inter alia, the task of 
working for the faithful application of international 
humanitarian law and to prepare for its development.
The ICRC has for a long time been concerned with the 
effect of certain weapons. We may recall here, for exam
ple, the efforts which the ICRC undertook to formally 
outlaw the use of chemical weapons. The ICRC published in 
1918 an appeal that strongly protested against the use of 
poison gas referring, in particular, to the terrible 
suffering it caused to soldiers. It appealed to the sen
timent of humanity of the governments of the time and 
subsequently the ICRC sent letters to the League of Na
tions and to governments urging them to conclude an 
agreement to prohibit the use of chemical weapons. This 
eventually led to the adoption of the 1925 Geneva Proto
col. In 1956, the ICRC prepared draft rules to regulate 
the conduct of hostilities which included sections on the 
limitation of the use of weapons. These rules were not 
adopted by States at that time, but the major rules of 
that document were again taken up in the 1977 Protocols. 
In the 1970's the ICRC hosted a Conference of Experts in 
two sessions in Lucerne and Lugano to study a number of 
weapons in the framework of the Diplomatic Conference on 
the Development and Reaffirmation of International Huma
nitarian Law. The reports of these meetings were the 
basic information documents used by the Diplomatic Confe
rence which led to the 1980 United Nations Convention. 
This Convention outlaws, in the first Protocol, weapons 
the primary effect of which is to injure by fragments not 
detectable by X-rays, and in its second and third Proto
cols restricts the use of mines, booby-traps and incen
diary weapons so as to reduce the extent to which the 
civilian population would be affected by these weapons. 
The Lucerne and Lugano meetings discussed more weapons 
than those regulated in the 1980 Convention but the go
vernments thought that there was insufficient information 
at that time for further regulation. They indicated, in 
particular, that further research was necessary in rela
tion to the effect of fuel-air explosives and small-cali
bre bullets and also realised that the information they 
had on "future weapons" including lasers and other direc
ted energy weapons, was far too scanty for serious eva
luation.

2.2. Basic legal limitations on the use of weapons
In working for the faithful application of international 
humanitarian law or preparing its development, the ICRC 
is principally concerned with two major rules of customa
ry law when considering weapons development: the prohibi
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tion of the use of indiscriminate weapons and the prohi
bition of the use of weapons causing unnecessary suffer
ing. These customary rules are codified in Protocol I of 
1977 as follows:
Article 51 (4)
"Indiscriminate attacks are prohibited. Indiscriminate 
attacks are:...
(b) those which employ a method or means of combat which 

cannot be directed at a specific military objective, 
or

(c) those which employ a method or means of combat the 
effects of which cannot be limited as required by 
this Protocol;

and consequently, in each such case, are of a nature to 
strike military objectives and civilians or civilian 
objects without distinction".

Article 35 (2):
"It is prohibited to employ weapons, projectiles and 
material and methods of warfare of a nature to cause 
superfluous injury or unnecessary suffering".

Protocol I also contains a specific duty to make an 
assessment of the legality of the use of new weapons:
Article 36:
"In the study, development, acquisition or adoption of a 
new weapon, means or method of warfare, a High Contrac
ting Party is under an obligation to determine whether 
its employment would, in some or all circumstances, be 
prohibited by this Protocol or by any other rule of in
ternational law applicable to the High Contracting Par- 
ty".

In addition to the strict legal assessment of a weapon 
carried out on the basis of these rules, both the ICRC 
and States need to take into account the consideration 
first enunciated in the "de Martens clause" in the Fourth 
Hague Convention of 1907 and reformulated in Article 1(2) 
of the 1977 Protocol I additional to the 1949 Geneva 
Conventions as follows:
"In cases not covered by this Protocol or by other inter
national agreements, civilians and combatants remain 
under the protection and authority of the principles of 
international law derived from established custom, from 
the principles of humanity and from the dictates of pu
blic conscience”.

The need to constantly evaluate new weapons against the 
principles of international humanitarian law was already 
stated in the St. Petersburgh Declaration of 1868:
"The Contracting or Acceding Parties reserve to themsel



4
ves to come hereafter to an understanding whenever a 
precise proposition shall be drawn up in view of future 
improvements which science may effect in the armament of 
troops, in order to maintain the principles which they 
have established, and to conciliate the necessities of 
war with the laws of humanity"

Therefore the examination of the use of new weapons needs 
to additionally take into account "the principles of 
humanity" and the "dictates of the public conscience" and 
the ICRC conducts its own work on this basis.

2.3. Difficulties encountered by the ICRC in its work
The study of new weapons in the light of the rules and 
principles of international humanitarian law is a diffi
cult task for a number of reasons:
First, information on the research and development of new 
weapons technologies is mostly classified for national 
security reasons, so that information is only usually 
accessible once a weapon is available on the military 
market or at an advanced stage of development. Once a 
weapon is already available, any prohibition on its use 
that may be subsequently agreed to may be difficult to 
enforce because of likely proliferation, as has been seen 
in the case of chemical weapons for example. It is there
fore ideally preferable to consider the legal or policy 
problems that may arise from the use of a new weapon 
before this stage, but in general the further away a 
weapon is from manufacture, the less unclassified infor
mation there will be. The published information that 
exists at these early stages is not necessarily fully 
reliable and therefore the only way to make some assess
ment as to the probable effects of a weapon that is alle
gedly being developed is to arrange extensive consulta
tions with scientific experts. This was the approach used 
by the ICRC to consider the effects of possible future 
laser weapons that could be used for anti-personnel pur
poses. The careful study of other new weapons would re
quire a similar approach.
Secondly, there is a particular difficulty in assessing a 
weapon under the rule that prohibits the use of weapons 
that cause unnecessary suffering or superfluous injury. 
As this rule requires a balance to be struck between the 
military utility of a weapon, on the one hand, and its 
effects on the individual hit, on the other, each side of 
the balance needs to be carefully evaluated. As far as 
the military utility is concerned, it is obvious that a 
new weapon must present certain military advantages in 
order for it to have been developed. The likely extent of 
anti-personnel use of the new weapon is not, however, 
obvious before the weapon is widely available, and even 
the possible military utility of such anti-personnel use 
may not be fully clear whilst it is being developed. The 
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medical effect on the individual may be easier to assess 
for some weapons, although for some others, for example 
certain possible directed energy weapons, this is also 
problematic. Further the assessment of whether the medi
cal effect is excessive in relation to the military uti
lity involves the comparison of two conceptually diffe
rent components which renders such comparison awkward. 
This difficulty was obvious in the difference of views 
that arose in the legal assessment by experts of the 
anti-personnel use of laser weapons, some interpreting 
the rule narrowly and others more widely. Given this 
difficulty, an assessment under more general policy con
siderations becomes necessary. These include, in particu
lar, considerations of humanity and the public conscience 
which are referred to in humanitarian law treaties as 
having to be taken into account where the already exis
ting rules do not clearly cover the weapon in question. 
In this regard, it is interesting to note that the type 
of considerations enunciated by State representatives in 
1925 to ban the use of chemical weapons are rarely to be 
found in modern society. At that time, many statesmen 
referred to chemical weapons as "barbaric" and "dishonou
rable" which are notions stemming from considerations of 
chivalry and moral fairness. These days, discussions on 
weapons tend to rather refer to notions of "social accep
tability" or are conducted on purely rational lines which 
ignore the importance of the extra suffering that new 
weapons may engender. Indeed, there has been a trend by 
many towards accepting any suffering of soldiers as ine
vitable, as if they were mere objects. We may speculate 
on whether this acceptance is the result of the immense 
development of weapons of mass destruction since 1925 
which means that the suffering of soldiers may seem minor 
in comparison. It may also be due to a feeling of power
lessness against what is perceived as the inevitable 
development of technology. Whatever the reasons, the ICRC 
feels that it is important that the values underlying the 
rules of international humanitarian law are not undermi
ned; these include, in particular, the principle that the 
dignity of all human beings remains paramount, and that 
all efforts must be made to alleviate the suffering of 
war as much as possible. Many realise the need for this, 
but it is not easy to come to an understanding on what 
steps should be taken in the face of new technical possi
bilities in war.
Finally, some States have a certain reluctance, as a mat
ter of principle, to adopt new treaties in international 
humanitarian law, because of the fact that there is al
ready a detailed regulation of armed conflict that is 
itself not sufficiently well implemented. Although this 
is true, the ICRC feels that care needs nevertheless to 
be taken that new weapons developments do not go automa
tically unregulated, as this could undermine the credibi
lity of the basic principles limiting the use of weapons.
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3. Action taken by the ICRC to study new weapons subsequent 

to Resolution VII B of the Twenty-fifth International 
Conference

3.1. Anti-personnel laser weapons
3.1.1. Background

In the last few years, the military have taken advantage 
of scientific developments in the use of directed energy 
for various applications in the battlefield.
One of the most important of these developments is that 
of laser beams which the military have used for some time 
for range-finding, target-designation and missile
guiding. These lasers are not weapons as such but improve 
the efficiency of traditional weapons.
However, recent articles in the specialised press have 
indicated the development of laser weapons for the pur
pose of destroying sensor systems on military vehicles, 
planes and tanks, and for anti-personnel use. These wea
pons would use low-energy laser beams which would be 
effective against only one part of the human body, name
ly, the eyes. The intense concentration of this light 
energy on the eye results in either temporary or perma
nent blindness. Statements in the specialised press made 
it clear that the developers of these weapons intentio
nally included the latter result.
At the conference hosted by the ICRC in Lucerne in 1974 
and in Lugano in 1976, the possible development of anti
personnel laser weapons was discussed but there was far 
too little information at that stage to consider the 
subject carefully, and some participants thought that 
such a development was unlikely to happen in the near 
future. However, one expert warned already at that stage 
that anti-personnel lasers would appear in the early 
1980's and indeed some ships have been equipped with 
lasers since then. The purpose of such lasers was princi
pally to blind or dazzle pilots of incoming aircraft 
perceived as hostile, although recent articles refer only 
to dazzle as the aim sought by lasers on ships.
Reports indicate that more recently prototypes of porta
ble laser weapons have been developed, some being rela
tively light hand-held rifles, for both anti-sensor and 
anti-personnel use. According to the same reports, manu
facture is foreseen in the next year or so.
The ICRC, being concerned about this development and 
further to Resolution VII B, decided to inform itself in 
more detail on the accuracy of these reports, and the 
effects of such weapons.



7
3.1.2. First Round Table on battlefield laser weapons 19-21 

June 1989
An initial meeting was held in June 1989 which comprised 
experts in laser technology, ophthalmologists, experts in 
the military uses of lasers, psychologists specialised in 
the problems of blindness and specialists in internatio
nal humanitarian law. Some of these experts were private 
and others were governmental but who attended in their 
personal capacity.
The meeting confirmed not only the fact that anti-sensor 
and anti-personnel laser weapons are being developed, but 
also that one cannot determine the threshold at which 
temporary rather than permanent blindness will occur with 
these weapons, especially in daytime. The likelihood of 
permanent blindness is therefore high, and the psycholo
gists consulted indicated the very severe effects of 
permanent blindness. The specialists in international 
humanitarian law were divided in their opinion of whether 
intentionally permanently blinding, in the context of the 
various possible military uses of these weapons, amounted 
to unnecessary suffering or superfluous injury. However, 
they agreed that the question needs further study.
At the suggestion of the participants, the ICRC organized 
two working groups of scientific experts in 1990.

3.1.3 First working group of experts 31 May-1 June 1990
This group studied in greater detail the nature and ef
fect of the various laser weapons under development as 
well as the effect of other battlefield laser systems 
which could, in some cases, be deviated from their 
intended role and used as a weapon. The group comprised 
eight experts altogether: two military specialists in the 
use of lasers, five bio-physicists specialised in the 
effect of lasers on eye tissue and one ophthalmologist.
The following is a brief overview of the findings of this 
working group:
The group studied first of all laser weapons under deve
lopment according to unclassified sources. A number of 
weapons are said to be designed for anti-sensor or anti
personnel use. "Anti-sensor" use refers to the destruc
tion of enemy optical viewing systems whereas an anti
personnel use refers to an intentional effect on persons' 
eyesight. As the energy and wavelength of the laser 
necessary to destroy sensors is similar to that necessary 
to damage eyes, laser systems which are said to be desi
gned for anti-sensor purposes could also be used for 
anti-personnel purposes.
One of the anti-sensor systems is vehicle-mounted and can 
itself scan the scene to detect sensors. Hand-held sys- 
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terns, which are said to be both anti-personnel and anti
sensor, do not have a mechanism to find sensors but the 
nature of their beam makes them a very effective anti
personnel weapon. Another system presently deployed on 
ships is said to be only anti-personnel.
After reviewing these developments, the group indicated 
the technical possibilities for laser weapons that exist. 
They stressed that lasers can be very small and pointed 
out that small clip-on laser devices that presently exist 
on rifles for training could easily be designed to be non 
eye-safe. At present the range of these training devices 
is relatively limited but more powerful ones are being 
designed. It was also pointed out that lasers can be very 
cheap.
The group further warned that range-finding systems could 
be misused to blind intentionally and that some accidents 
have indeed occurred with these.
With regard to the effect of these lasers on the eye, it 
was indicated that the extent of damage to the eye will 
depend on the energy and distance. The anti-personnel and 
anti-sensor weapons presently under development will 
permanently blind a person hit up to a distance of a 
kilometer or more. Beyond this distance a person may be 
flashblinded or even further away dazzled if a visible 
beam is used. The exact distance at which a permanent 
blinding effect will no longer occur is unpredictable 
because a laser beam is affected by atmospheric condi
tions and dust. The aiming of the beam appears not to be 
particularly difficult as it can be diverged to an area 
of about 50 cm across at a range of 1 kilometer and the 
very large number of shots in each battery pack means 
that it is effectively possible to sweep the battlefield 
with the beam. The weapon is silent and if used in the 
infra-red range, invisible.
The group then studied possible medical treatment and 
means of protection and concluded that both of these are 
inadeguate. Damage to the retina is permanent and irrepa
rable and vision loss caused by haemorrage might only be 
successfully treated in a tiny minority of cases and even 
in those cases the long-term outcome is doubtful.
Protection by special goggles would also seem to be lar
gely illusory as they only protect against a limited 
range of known wavelengths whereas lasers can operate 
over a wide range of wavelengths.

3.1.4. Second working group of experts 5-7 November 1990
The second working group met in November 1990 and had the 
task of assessing the impact of blindness in the context 
of the effect of other battlefield injuries, in order to 
be able to make a comparison between weapons intended to 
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cause blindness and conventional weapons used thus far. 
For the purpose of this study, the ICRC gathered in this 
working group 14 experts from different medical fields: 
psychiatrists, surgeons, psychologists, doctors and a 
health economist. The participants comprised specialists 
in the effect of blindness and specialists in the effect 
of other serious impairments which may occur as a result 
of battle injury (paralysis, brain injury, burns, limb 
loss), and also specialists in battle trauma. The working 
group had experience of both developed countries and the 
third world, and of different types of societies.
The following is a brief summary of the principal 
findings of the group:
Firstly, an attempt was made to assess the overall effect 
of weapons presently used by gathering from different 
sources statistics of battle injuries incurred. Although 
the statistics varied to some extent, there was a simi
larity in the various sources. It was indicated that 
there are on average 3.5-4 persons injured for every 
one killed and that the number of permanently disabled of 
different types are altogether a smaller proportion than 
those killed. On the other hand there are on average 
about 25 % purely mental health casualties, in addition 
to the mental health problems more commonly associated 
with the wounded.
Secondly, the experts reviewed the functional limitations 
caused by blindness and the principal long-term impair
ments that can arise from battle (spinal injury, head 
injury, limb loss and burns). It was found that even when 
compared with the worst of these injuries, blindness is 
exceptionally debilitating as it is a multiple impair
ment. The improvement that could occur through rehabili
tation was studied (although it was recognised that this 
possibility does not exist everywhere) and particular 
difficulties in the case of blindness were found: the 
learning that has to be done is long and very complex and 
a psychologically resistant character is needed to under
take this effort. However, most blind people are 
suffering from severe depression and cannot do it well. 
Comparatively good results are only seen with persons 
with a good education and good financial, family and 
social support, but even successful rehabilitation only 
allows the accomplishment of a fraction of the person's 
previous skills and he will always remain dependent to 
quite a large degree.
Thirdly, the psychological reactions to loss of vision 
were looked at in the context of mental health problems 
arising in battle situations and as a result of battle- 
inflicted injuries. The study of the psychological pro
blems revealed that blindness causes in almost all cases 
very severe depression which in a large proportion of 
cases lasts for many years if not permanently. This se
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vere depression is also to be seen in burn victims, par
ticularly those whose faces and hands are affected. The 
experts in battle trauma particularly pointed out the 
relevance in this context of the extreme fear of blind
ness. In the majority of people, including soldiers, it 
is the mutilation that is the most feared, and there will 
be a heightened amount of combat stress disorder among 
soldiers if they are aware that they can be silently and 
invisibly blinded by a weapon used for this purpose. The 
experts concluded that such weapons would cause increased 
mental illness in the long-term.
Fourthly, the likely effect on society of increased num
bers of blind returning from war was examined from two 
angles. The experts thought that public reaction to wea
pons designed to cause blindness is likely to be one of 
disgust because of the special pity that people have for 
blind persons and this would be heightened if it occurs 
to conscript soldiers. The experts then pointed out the 
exceptionally heavy burden that would be placed on medi
cal and social services and the stress on society in 
general, especially in developing countries.

Foreseeable results of the use of battlefield anti-sen- 
sor/anti-personnel laser weapons under development
Both the first and the second working groups considered 
the likely situation if the laser weapons under conside
ration were to be used. The first obvious conclusion is 
that there would be an increase in the numbers of blind 
returning from the war. The number of eye injuries has 
steadily increased from 0.5 % in the last century to a 
high of between 5 and 9 % in the Viet Nam war. The in
crease in these figures is said to be due to the effects 
of fragmentation weapons. It has been estimated that if 
anti-sensor lasers are used which are not used to target 
the human eye, eye injuries will nevertheless increase by 
2-3 %. If, however, lasers were used to intentionally 
inflict blindless, so that blinding as a method of war
fare were to become common practice, serious damage to 
the eye may be caused to between 25 % and 50 % of all 
casualties.
The experts also pointed out that the portable lasers 
could easily be used outside armed conflict situations by 
terrorists and criminals.

3.1.5. Second Round Table on Battlefield Laser Weapons 9-11 
April 1991

Following the suggestion of the participants of the first 
Round Table of June 1989, a second Round Table met to 
discuss further the legal and policy issues arising from 
the factual information gathered by the two working 
groups of experts. Forty-five experts attended this mee
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ting in their personal capacity, six of them were scien
tists who had already participated in the previous wor- 
king-group meetings, and the other experts were govern
mental officials from Ministries of Foreign Affairs or 
Defence from twenty-two countries.
The purpose of the meeting was to discuss the lawfulness 
of the anti-personnel use of laser weapons and to consi
der the advisability of regulation for policy reasons, 
irrespective of the legal assessment.

Lawfulness of the anti-personnel use of laser weapons.
The ICRC introduced this subject by reviewing the legal 
rules that were of relevance for this discussion and 
indicated that as lasers are not inherently indis
criminate, the most pertinent legal provision for this 
discussion is the rule prohibiting the use of weapons of 
a nature to cause unnecessary suffering or superfluous 
injury1. It referred to the thorough analysis of this 
rule in a paper presented during the first Round Table of 
Experts of 1989 and then pointed out certain agreed 
interpretations of this rule namely:
(i) the rule prohibiting unnecessary suffering applies 

to both means and methods of warfare. Therefore a 
weapon may either inherently cause unnecessary 
suffering and thus all uses are prohibited, or it 
may cause such suffering in certain cases only. The 
latter aspect is the most relevant here as the use 
of lasers against sensors is not questioned;

(ii) the rule requires that an assessment be made of 
whether the suffering caused is excessive in 
relation to the military purpose. A yardstick often 
used for making this assessment is whether another 
weapon, with a less serious consequence, could 
reasonably achieve the military aim;

(iii) in accordance with the wording of the 1868 St. 
Petersburgh Declaration, anti-personnel weapons can
not render death inevitable or needlessly aggravate 
the suffering of disabled men. This principle 
appears to have been interpreted in not such a 
strict fashion as the wording may imply. In 
particular, the prohibition of dum-dum bullets in 
the Hague Declaration, which was based on this 
principle, was agreed to although they did not 
render death "inevitable" but probable, and also

For the sake of simplification, later references to 
"unnecessary suffering" or "suffering" are to be read 
as meaning respectively "unnecessary suffering or 
superfluous injury" or "suffering or injury". 
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despite the fact that traditional bullets did not 
have the necessary stopping power in certain 
exceptional cases, which was the reason given for 
the development of dum-dum bullets. Thus the 
principle would be violated if death is rendered 
probable or if excessive suffering is caused in the 
majority of cases. The terror-value of a horrific 
weapon was specifically rejected at St. Petersburgh 
as a valid military aim for the purpose of the 
interpretation of this rule.

The ICRC then suggested that the discussion of this sub
ject might best proceed by considering the proposed mili
tary uses of the laser weapons under development, in 
order to try to make an assessment of the military value 
of each suggested use and the suffering it would cause.
During the discussion period, a number of military advan
tages of lasers were pointed out: lasers travel at the 
speed of light and in a straight path, rendering ballis
tic calculations unnecessary, and the energy for laser 
weapons can be stored in renewable batteries, which are 
much lighter than heavy ammunition. Possible human tar
gets for laser weapons include infantry, ground artillery 
teams, personnel using binoculars or sights, drivers of 
tanks and the crew of aircraft. Certain disadvantages 
were also pointed out: lasers are affected by atmospheric 
conditions - warm air enhancing their effect and pollu
tion and smoke reducing their effectiveness. Lasers could 
not be lobbed around a building or over a hill and could 
not have an effect on infantry if their back is turned. 
It was generally considered that there is a military 
utility in the use of lasers against incoming aircraft in 
order to prevent an attack, although it was recognised 
that an aircraft definitely perceived as hostile would be 
shot down. Their use against tank crew was also thought 
possible in certain circumstances. On the other hand, it 
was thought that conventional weaponry would be more 
reliable for rendering infantry hors de combat. For any 
of these uses, lasers would be an additional weapon to 
those already existing rather than a replacement. Certain 
special cases were pointed out where the careful use of a 
laser would reduce the danger of collateral damage, such 
as the targeting of a sniper or a look-out post in a 
concentration of civilians.
As far as use against the crew of aircraft or tanks is 
concerned, several participants thought that this would 
be legally justifiable given the danger presented by 
these vehicles. On the other hand, it was pointed out 
that counter-measures against lasers in these vehicles 
would be quite easy to take, such as viewing by televi
sion.
The principal controversy arose in relation to the use of 
lasers against persons other than those in such vehicles. 
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Some argued that given that no particular military use
fulness was proved for the use of lasers rather than 
conventional weapons, their use would cause unnecessary 
suffering, as soldiers hit within a certain range would 
certainly become permanently blind. However, two partici
pants thought that lasers would not cause worse injuries 
than conventional weapons because the latter kill whereas 
the laser weapons under consideration cannot do so. There 
was a great deal of argument around this point. It was 
pointed out that it would be fallacious to simply compare 
death with blindness as anti-personnel weapons that ren
der death inevitable or likely are prohibited. This is 
the reason behind the prohibition of certain types of 
bullets and of poisoned weapons. Further, conventional 
weapons, and bullets in particular, present a range of 
possible results depending on the part hit. Statistically 
only one in four persons hit is likely to die and this is 
to be compared with the certainty of permanent blindness 
for a person hit over quite a large range (a kilometer or 
more). The psychiatrists indicated that psychologically 
the chance of death is easier to accept than blindness as 
the former is part of the natural life cycle whereas 
blindness is not.
Two of the participants indicated that although blindness 
is certainly a terrible disability, conventional weapons 
can also cause serious disabilities such as paralysis. A 
contrary argument was that spinal injury accounted for a 
very small number of casualties and this was not an ef
fect intentionally sought. One of the experts recalled 
that when debating the prohibition of chemical weapons, 
those involved in the development of such weapons publis
hed a picture of soldiers horribly wounded by shrapnel in 
an attempt to imply that chemical weapons are more huma
ne .
Policy factors to be taken into account in deciding on 
possible regulation
Given the disagreement in the assessment of the rule 
prohibiting methods or means causing unnecessary suffe
ring, an extensive discussion took place on the policy 
factors that should be taken into account in deciding on 
possible regulation. One participant gave his opinion 
that civilisation would be taking a retrograde step if it 
countenanced weapons which inflicted the cruel and unu
sual punishment of blinding. Another stated that society 
needs to decide whether it wishes to use lasers for bene
ficial or destructive purposes. A third found it dishear
tening that at a time when intensive efforts were taking 
place on the reduction of weapons, others were discussing 
the introduction of new ones. In this context, the rele
vance of the de Martens clause was addressed, which sta
tes that where there is no clear legal rule, people re
main under the protection of the principles of humanity 
and the dictates of the public conscience. Many partici
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pants thought that intentionally blinding was socially 
inacceptable. The silent and largely invisible nature of 
the weapon, as well as the suffering it will cause both 
to the direct victims and to society, needs to be weighed 
in terms of the public conscience. The psychiatrists 
present stressed the importance of sight as an organising 
sense and the fact that a weapon that blinds will be 
particularly dreaded.
The participants who were less negative towards the use 
of laser weapons stressed that in a war situation there 
is a great deal of suffering anyway and the laser is a 
highly discriminate weapon which itself presents impor
tant advantages. The importance of this latter point was 
contested by some who said that the general use of a 
weapon should be considered for a policy assessment, 
rather than exceptional situations where it would be the 
best weapon of choice to avoid collateral casualties. It 
was also pointed out that although the weapon could be 
used in a very discriminate fashion, nothing could pre
vent it in practice being often used indiscriminately, as 
conventional rifles are.
It was suggested by a participant that for a policy as
sessment one should weigh the various negative effects 
(both to the individuals and to society) against what he 
perceived to be a minimal military utility: no convincing 
military justification had been given for blinding people 
and if protection against lasers is enhanced (e.g. in 
vehicles) the value of the weapon becomes even more du
bious .
A great deal of stress was laid on the likely prolifera
tion of the laser weapons under development, in particu
lar the portable ones. It was pointed out that the wea
pons are easy to transport and store and that they would 
find their way into all kinds of conflicts, including 
internal ones. It was thought that there may be a tempta
tion to use lasers in a general way, particularly in the 
third world, although the damage to society there would 
be highest and the likelihood of existing measures of 
protection being used against the lasers the lowest. One 
participant pointed out that the problem of proliferation 
already existed because laser devices are widely used in 
industry and medicine and it is technically possible to 
transform them into weapons. Another participant was of 
the view that developing countries cannot embark unaided 
on the proliferation of laser weapons but thought that 
such proliferation was nonetheless inevitable. This opi
nion was supported with the view that as the weapons 
became widespread, their cost would diminish and any 
technical advantage that an initial owner had would be 
short-lived.
Another major policy concern was the spread of these 
weapons into international terrorism and organised crime.
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Such persons use in preference small easily portable 
weapons and the laser rifles under development would fall 
into this category. The advantage for such groups is the 
untracability of the weapon (no bullet left as a record) 
and its silent and invisible nature. It was therefore 
thought that a discussion could not be limited to milita
ry use when considering the broad implications of such 
weapons. Some participants thought that the proliferation 
of such weapons would not be so widespread as steps 
could be taken to control this.
Finally the question was asked whether there exist other 
weapons that only hit a particular vital organ of the 
body. It was recalled that the chemical phosgene, that 
was used in the First World War, attacked the surface of 
the eye and this resulted in the blinding of thousands of 
soldiers. A number of future devices were mentioned that 
might have such effects, e.g. an acoustic weapon, infra
sound affecting the stomach, or microwaves affecting the 
brain or nervous system. One participant thought that it 
was a dangerous step to countenance weapons specifically 
affecting essential organs, such as lasers attacking 
eyes, for this could lead to all sorts of other devices 
of this type in the future.
Possibilities for future legal regulation
The participants of the Round Table finally discussed the 
possibilities for future legal regulation. The different 
approaches that would be possible for such regulation 
were first of all outlined by the ICRC:
(i) The banning of the use of a certain type of weapon

This was the method used for chemical weapons or 
dum-dum bullets because it was recognised that the 
overall dangers of the use of such a weapon 
outweighs their military utility. In the case of 
laser weapons, this could involve the banning of any 
use of all or some types of anti-sensor/anti- 
personnel weapons. The difficulty here is that these 
weapons can be used for both anti-sensor (object) 
and anti-personnel (eyes) purposes, although it may 
be thought that some are more obviously suited for 
anti-sensor or anti-personnel purposes than others.

(ii) The prohibition of certain uses of a particular 
weapon
Examples of limitations of this sort are seen in 
certain military manuals which prohibit the use of 
incendiary weapons against unprotected soldiers, or 
indicate that explosive bullets can be used against 
objects but not persons. In the case of laser 
weapons, such a regulation could prohibit the use of 
lasers against persons, or against certain classes 
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of persons e.g. infantry.

(iii)The prohibition of weapons which have a certain 
effect, without mentioning the weapon by name
An example of this is Protocol I of the 1980 Weapons 
Convention which prohibits the use of any weapon the 
primary effect of which is to injure by fragments 
which cannot be detected by X-rays.
Such an approach would have the advantage of 
covering not only lasers whose primary effect is to 
blind but also any other future weapons which may 
have this effect. A disadvantage is that such a 
wording may give rise to arguments as to whether 
blinding is a primary effect given that these lasers 
can have other uses also (anti-sensor for example). 
This wording would also not cover intentional blin
ding by the misuse of other systems e.g. range-fin
ders .

(iv) The prohibition of certain types of behaviour 
without any reference to the characteristics of a 
weapon
This alternative could prohibit blinding as a method 
of warfare, by prohibiting the use of any weapon 
with the primary intention of permanently damaging 
eyesight. Such a rule could also incorporate the 
duty to take precautions to avoid such a result.

During the discussion, two participants made it clear 
that they thought that no legal regulation was necessary. 
In their opinion, intentionally blinding does not present 
a legal problem, and they doubted that public reaction 
would be disfavourable. They also thought that large 
numbers of blind would not in fact occur for a variety of 
reasons: defensive tactics could be taken (albeit only by 
an army trained for this); it was unlikely that laser 
devices would be clipped onto rifles because of the extra 
weight and extra training involved (although the new 
small lasers and their battery packs are said to be 
light); measures could be taken to check proliferation.
Although a few participants would prefer lasers to be 
mentioned specifically in a regulation, the majority of 
participants were in favour of the last legal option, 
namely, the prohibition of blinding as a method of war
fare and more specifically the prohibition of intentio
nally blinding soldiers or certain categories of sol
diers. Many participants explained their preference for 
this solution by explaining that the prohibition of blin
ding as such would be better understood than express 
limitations on battlefield lasers which are, in general, 
viewed favourably. This solution would also cover blin
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ding by any weapon, not just lasers, which are partly or 
exclusively developed for this purpose.
Although this solution was generally favoured, certain 
difficulties were pointed out:
First, no regulation is possible if there is not the 
political will to carry it out. Some participants doubted 
that States would be sufficiently interested in this 
question and thought that their views needed to be tested 
in an international gathering.
Secondly, there were doubts as to whether a particular 
suggestion was feasible, namely, to prohibit the blinding 
of soldiers but with the exception of tank and aircraft 
crews. It was pointed out that there is a difficulty of 
making a distinction between infantry in the open and 
others, as all soldiers formed teams attached to specific 
types of equipment. It was also suggested that soldiers 
would find such a distinction both hard to apply and to 
understand and this would undermine its chances of imple
mentation as well as its credibility as a rule. Certain 
speakers concluded that these difficulties prevent in 
practice the possibility of the adoption of any rule. 
Others thought that the difficulty meant rather that any 
blinding of personnel should be prohibited without any 
exceptions. These participants thought that the military 
utility of blinding tank and aircraft crews was not 
proved as other weapons could be used for disabling these 
vehicles, whereas the overall danger of allowing blinding 
was immense. A third category of participants thought 
that the difficulties were exaggerated and that, with 
careful wording, a clear and valid legal rule could be 
adopted.
Some participants were concerned that a prohibition of 
blinding would incur difficulties for persons accused of 
breaching the rule, because a large number of accidents 
are likely to occur with the use of lasers for range
finding, destroying sensors etc. It would be difficult to 
prove the accidental nature of the blinding incurred, or 
conversely the intention, especially if the use of lasers 
against the crews of certain vehicles were allowed. Other 
participants stressed that a number of legal rules cont
ain this difficulty e.g. proof of the intentional bombing 
of civilian areas when the damage could be accidental or 
part of collateral damage. They stated that this was a 
matter for the military court to sort out on the facts, 
but should not prevent normative rules of behaviour. It 
was also suggested that abnormally large numbers of blind 
in any situation would tend to prove intentional or rec
kless use.
The suggestion was made that the possible prohibition of 
blinding would not prevent the use of lasers for dazzling 
personnel. It was pointed out in this regard that a great 
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deal of care was needed when considering -this: the 
threshold between temporary and permanent damage was 
narrow, especially in daylight, and it was difficult to 
judge the distance at which permanent damage would no 
longer occur because of the fact that lasers are affected 
by atmospheric conditions. One participant thought that 
it was likely that higher levels of energy would be used 
in a battle situation in order to ensure that there is 
some effect, and that this would probably result in 
higher numbers of permanently blinded than intended.
Finally, it was proposed that a regulation might wish to 
anticipate possible future developments by prohibiting 
the use of means or methods of warfare of a nature to 
cause serious permanent disability by deliberately 
impairing specific and critical bodily functions. This 
could include, for example, all the senses, the spinal 
cord and the brain.
With regard to the method by which a legal regulation 
could be undertaken, the two principal proposals were a 
separate diplomatic conference for this purpose or an 
additional Protocol to the 1980 Convention on weapons. 
Many participants thought that States would not be wil
ling to attend a diplomatic conference for this subject 
alone, and in any event the willingness of States to 
adopt a treaty on this subject would have to be tested. 
It was also pointed out that the law of war is already 
complex and another separate treaty on one subject would 
add to the difficulty. For these reasons, the majority 
thought that an additional Protocol to the 1980 Conven
tion would be the most natural course. The major disad
vantage with this course is the fact that the 1980 Conve
ntion has attracted so few ratifications. It was indica
ted that the reason for this was probably bureaucratic 
slowness and insufficient knowledge of the Convention and 
that a greater encouragement of States to become party to 
the Convention might cure this problem.
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3.2. Small-calibre weapons systems
3.2.1. Background

This issue was brought up at the Lucerne Conference by 
some delegations who argued that the new 5.56 mm. bullets 
caused more serious injuries than the standard 7.62 mm 
bullets used since the turn of the century and which had 
a slightly lower velocity (about 10 % difference).
During the preparatory meeting to the UN Conference of 
September 1979, a draft proposal was submitted by Mexico 
and Sweden on the regulation of small-calibre weapon 
systems. This proposal provided for the prohibition of 
the use of small-calibre projectiles which cause high 
energy transfer and then listed four examples on how such 
transfer could be brought about, including early tumbling 
and easy fragmentation. It also proposed a method of 
testing and an undefined maximum allowable energy 
release.
This proposal did not succeed principally because some 
other delegations contested both the substantive criteria 
and the testing method. Finally a resolution was passed 
by the Conference on the 28 September 1979 calling for 
further research, in particular in order to develop a 
standardised assessment methodology for bullets, so as to 
"prevent an unnecessary increase of the injurious ef
fects" of such weapon systems.
Thus although agreement could not be reached on the exact 
criteria to assess the wounding potential of these bul
lets, the principle that they should not cause worse 
injuries than standard bullets, which were sufficiently 
incapacitating to render hors de combat, was accepted.
Eleven years have elapsed since this resolution was pas
sed and in that time the International Conferences of the 
Red Cross in 1982 and 1986 passed resolutions calling on 
governments to exercise care in the development of small
calibre weapons systems so as to avoid unncessary 
escalation of injurious effects and noted the value of 
further work on small-calibre weapons.

3.2.2. Work by the ICRC since 1986
Further to Resolution VII B of the 1986 Conference, the 
ICRC has continued its study of small-calibre weapon 
systems. It has carefully studied a very large number of 
technical articles on this subject and has had numerous 
analytical discussions with ballistics experts. It has 
also attended firing demonstrations in both the United 
States and Switzerland of 5.56 mm and 7.62 mm bullets 
from different manufacturers and compared them with 
bullets whose jackets do not entirely cover the core. 
These demonstrations included varying velocities, the 
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effect of bullets from different types of barrels and the 
effect of bullets hitting the body after having first hit 
another object (ricochet).
This research has confirmed that energy transfer is the 
most important factor for wound severity. The initial 
kinetic energy of a bullet is not of importance, and 
indeed the 5.56 mm bullet has on average 40 % lower kine
tic energy than the 7.62 mm bullet. The high energy 
transfer is often caused by early turning of the bullet 
once it hits the body (turning of military bullets is 
inevitable at some stage) or break-up of the bullet. 
Calibre and velocity are not the only causes to early 
turning or fragmentation, as these problems can also be 
caused by poor stability or the construction of the bul
let itself.
Poor stability is in general more of a problem with the 
smaller bullets than the older larger ones (lower "q" 
coefficient). However poor stability can also be caused 
by the manufacture of the bullet itself (centre of gravi
ty very near the back of the bullet), the type of barrel 
used, the barrel being in poor condition and the 
incorrect bullet being used for the type of rifle. An 
incorrect barrel or a worn one means that the bullet has 
a poor stability and creates large wounds which in the 
laboratory tests were comparable to those caused by 
hollow-point bullets. In the tests, the largest wounds, 
which were far worse than those caused by hollow-point 
bullets, were caused by bullets rendered totally unstable 
because of ricochet.
Bullets will fragment easily if the jacket is of insuffi
cient strength to withstand the pressure. If the bullet 
is smaller and travels at higher speed, it is likely to 
have a greater propensity to fragment if steps are not 
taken to ensure the toughness of the jacket. Thus it has 
been seen that some 5.56 mm bullets, which had a similar 
type of jacket as the 7.62 mm ones, had a greater propen
sity for fragmentation. However, it must be stressed that 
some 7.62 mm bullets also fragmented in soft tissue. 
According to the information received by the ICRC, NATO 
specifications for bullets do not include the thickness 
of the jacket which resulted in some manufacturers produ
cing bullets with jackets that were too weak to prevent 
frequent fragmentation. There is also a certain connec
tion between fragmentation and turning in that an insuf
ficiently strong bullet is likely to fragment at the 
point at which it turns, and if the bullet tends to do 
this at an early stage, a greater number of very serious 
wounds will be seen.
There has in addition been a certain amount of contro
versy as to whether shock waves associated with energy 
release in themselves create a wounding effect in the 
nervous system or brain.
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On the basis of all this information, some States have 
taken steps to improve the design of their bullets, in 
particular to increase their resistance to fragmentation.
It is worth noting that the new draft (and hence subject 
to possible change) military manual of the Federal Repu
blic of Germany (ZDv 15/2) lists, in addition to the 
weapons prohibited under the St. Petersburgh Declaration 
and Protocol I to the 1980 Convention, the prohibition of 
the use of the following types of bullets:
- bullets that expand or flatten easily (includes shot 
guns);

- bullets that burst or deform while penetrating the 
body;

- bullets that considerably tumble;
- bullets that cause shock waves leading to extensive 
tissue damage or even a lethal shock.

In spite of these advances in the understanding of bullet 
behaviour, the ICRC has observed that a great deal of 
discussion between experts continues to take place on a 
theoretical level which frequently seems to have lost 
sight of the humanitarian aspect of the problem. For this 
reason, the ICRC has attended several conferences and 
seminars devoted to small-calibre weapons systems in 
order to listen to the experts and also in order to put 
forward its own point of view. We may name in particular 
the Sixth International Symposium on Wound Ballistics 
held in Chongqing, China in November 1988 and the meeting 
on small-arms systems of the American Defense Prepared
ness Association held in Maryland, USA, in November 1990, 
at which the Technical Adviser of the ICRC recalled the 
importance of taking into account the limitations of 
international humanitarian law and the desirability of 
following the recommendation in the 1979 resolution of 
the UN Conference to adopt a standardised testing of 
bullets. The original concern of States at the Lucerne 
and Lugano meetings was that some new bullets may cause 
significantly worse wounds than most traditional military 
bullets, but as experts conduct their tests using their 
own different criteria i.e. different distances, diffe
rent tissue simulants and different methods of measure
ment, it is impossible to meaningfully compare results 
for discussion. The purpose of such testing is in order 
to establish that small arms do not violate the rules of 
international humanitarian law, and if such tests could 
be standardised, useful guidelines could be established 
by States for the manufacturers of small arms.
The legal limitations that exist in relation to small
calibre weapons systems are twofold:
First, the Hague Declaration of 1899 provides that "the 
Contracting Parties agree to abstain from the use of 
bullets which expand or flatten easily in the human body. 
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such as bullets with a hard envelope which does not enti
rely cover the core or is pierced with incisions".

This Declaration is accepted as forming part of customary- 
law. The first part of this sentence provides the rule, 
the last part being examples of bullets that would vio
late the rule. There has been a little disagreement bet
ween experts as to whether the term "expand" covers frag
mentation. The French authentic text speak of "balles qui 
s'épanouissent" which means a more general opening up of 
a bullet, and as fragmentation is a further and worse 
effect than initial deformation, the only logical conclu
sion is that it is included in this regulation.
Secondly, small weapons systems are subject to the gene
ral customary rule that prohibits the use of weapons of a 
nature to cause unnecessary suffering or superfluous 
injury (codified in the 1899 Second and 1907 Fourth Hague 
Conventions and in the 1977 First Additional Protocol to 
the 1949 Geneva Conventions). The Hague Declaration 
prohibits the use of bullets that were seen to violate 
this rule because of the very large wounds that they were 
observed to cause. However, apart from these bullets, 
other small weapon systems might violate the basic rule 
if the wounds normally created by these systems are 
excessive for the military purpose sought. It is for this 
reason that the draft proposal submitted in 1979 
attempted to prohibit bullets that released more than a 
given amount of energy within a certain distance. The 
difficulty of this approach was the need to reach a 
certain agreement on the extent of energy release nec
essary for military needs and on the methodology of 
testing for this purpose. Another more practical, but 
perhaps less complete, approach would be to standardise 
the testing of bullets to see that they do not create 
worse wounds than a standard 7.62 mm. bullet which does 
not fragment easily or turn early but which was accepted 
at the time as being sufficiently incapacitating.
Another part of the ICRC's work that is of interest in 
this context is that the Medical Division of the ICRC is 
now able to accurately describe wounds by a system of 
scoring which gives an indication of the severity of the 
wound and information on the metallic bodies found in it. 
Penetrating wounds treated by ICRC surgeons are now 
recorded according to certain criteria which were 
established in consultation with legal and technical 
specialists of the ICRC. ICRC hospitals treat more than 
4000 penetrating wounds a year. The recording of the 
wound comprises the following data apart from the 
location of the injury: the diameter of the entry and 
exit wounds; whether there is a significant permanent 
cavity; the type of bone fracture, if any; whether a 
vital structure was hit, and the existence of one or more 
metallic bodies in the wound. Where possible, any bullets 
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or fragments that are found in the wound are kept with 
the record. This study has so far confirmed that bullet 
fragmentation is associated with severe wounds but when 
such fragmentation is associated with a severely 
fractured bone, it is not clear whether this is a result 
of the energy released by a fragmenting bullet, or 
whether the bullet fragmented because it came into 
contact with the bone.

3.2.3. Further developments in small-calibre projectiles:
The specialised press has in the last few years reported 
on programmes for the development of the "advanced combat 
rifle" in order to improve effectiveness and hit probabi
lity. Two projects would use projectiles which are very 
similar to the 5.56 mm bullet, one of them including two 
bullets in the same cartridge, the other using a caseless 
cartridge and a smaller 4.92 mm bullet. The two other 
projects would use flechettes as projectiles, which in 
itself is not a new idea, but has been the subject of 
controversy as to their effect. In fact flechettes were 
discussed without result, during the Lucerne and Lugano 
conference as well as the later ones at the United Na
tions, but in the context of their being used in artille
ry and air to surface ammunition. As a replacement for 
bullets, flechettes would be fired either singly or in 
bursts of three. Manufacturers supporting the development 
of flechettes state that they are made of a sufficient 
length to provoke their turning and deformation in the 
body so that all their energy is liberated. Other experts 
contest the sufficient effectiveness of flechettes due to 
their very low initial kinetic energy.
Another development worth mentioning is the appearance of 
a bullet with a plastic core (5.7 mm FN P90 APDW) which 
has been developed by a manufacturer for use by soldiers 
such as drivers, signalers etc. Should bullets with a 
plastic core reach the military market, there could be an 
additional legal problem in the event of break-up of the 
bullet. The detection of the plastic core could be diffi
cult to detect by X-ray, rendering their legality dubious 
under Protocol I of the 1980 Weapons Convention. If, on 
the other hand, it cannot be shown that the plastic part 
causes the primary wounding effect, the existence of 
plastic parts may nevertheless aggravate the suffering of 
the soldier as they cannot be detected for surgery, thus 
violating the rule prohibiting unnecessary suffering or 
superfluous injury.
In the development of new weapons systems, the ICRC notes 
with concern that manufacturers appear to be generally 
unaware of the constraints of international humanitarian 
law, and technical articles on new bullets only speak of 
seeking maximum effectiveness. It is feared that develop
ments will take place without sufficient, or even any, 
testing for legal requirements. Such testing ought to be



- 24 -
carried out in good faith and ideally according to stan
dardised criteria. States would then be in a position to 
indicate the necessary guidelines to manufacturers.
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3.3. Anti-personnel mines

Personnel of the ICRC have noted that although the majo
rity of technical literature discusses the wounding ef
fects of bullets, worse injuries are caused by anti-per
sonnel mines. This fact is all the more preoccupying 
because of the extent of civilian casualties both during 
and for a long time after hostilities.
The Medical Division of the ICRC has conducted a one-year 
study of 757 victims of anti-personnel mines admitted to 
two ICRC hospitals in different countries. Mine injuries 
made up 20 % of the war wounded admissions to these hos
pitals, and 15 % of these were to victims that were wi
thout any doubt non-combatants (women, children and very 
elderly men). 7 % were to children of less than 15 years 
old.
The study of mine injuries has revealed three recognisa
ble patterns of mine injury:
- Pattern 1 (25 %) results from stepping on a buried 
mine. The victim suffers traumatic amputation of the foot 
or leg and 5 % need amputation of both legs. This type 
uses much surgical time and far more blood transfusions 
than for others.
- Pattern 2 (50 %) is caused by triggered fragment mines 
which may resemble grenades and are triggered by a trip
wire or are ejected from the ground to explode at waist 
height. These may injure more than one person. The vic
tims of these mines receive multiple fragment wounds 
which are predominantly in the lower limbs. About 50 % 
have wounds of the head, neck, chest or abdomen. About
6 % require amputation of the lower limbs and the neces
sity for blood transfusions is similar to other war woun
ded .
- Pattern 3 (10 %) is caused by mines which explode when 
handled. This happens by people digging them up, laying 
them or trying to defuse them, or in the case of children 
playing with them. Nearly all victims of this type suffer 
traumatic amputation of the fingers, hand or forearm,
75 % lose part of a hand and 20 % lose a whole hand. 30 % 
have eye injuries.
Approximately 15 % of mine injuries have no recognisable 
pattern.
The observations of the ICRC relate to those persons that 
survive to hospital; the mortality rate in the field is 
unknown, but with some types of mines it is very high.
As this subject receives so little attention in the med
ical and wound ballistics literature, a careful analysis 
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should be conducted to inquire whether the wounding 
effects of certain mines are not greater than required by 
military necessity. In this regard, the same energy and 
resources used for the study of the effect of bullets 
could be usefully devoted to the study of the wounding 
effects of anti-personnel mines.
This care that should be taken in the design of mines is 
additional, of course, to the precautions to be taken to 
avoid civilian injuries by mines. If all parties to a 
conflict were to take the precautions laid down in Proto
col II of the 1980 Weapons Convention, such tragic civi
lian casualties would be reduced.
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3.4. Fuel-air explosives (FAE)

During the UN Conference in 1979, Mexico, Sweden and 
Switzerland submitted a working paper which proposed the 
prohibition of the use of FAE's except when aimed exclu
sively at destroying materiel, such as the clearance of 
minefields. This was, therefore, an attempt to prohibit 
the anti-personnel use of these weapons, but some other 
States maintained that it was premature to consider res
trictions or prohibitions of fuel-air explosives before 
reliable and scientifically valid evidence was available. 
It was suggested that medical effects of FAE's on persons 
might be less severe than that of current conventional 
munitions.
The ICRC has attempted to inform itself on further deve
lopments in fuel-air explosives and on their effects, but 
this has been hampered by the fact that publications on 
the subject are very rare. However, the following has 
emerged from the material available: according to arti
cles published in the late 1980's, the fuel-air explosi
ves used in the 1970's have long since been surpassed in 
effectiveness by a second generation, a third generation 
being in the developmental stage. They also indicate that 
the physical and physiological shock caused by a FAE is 
so intense that it is similar to the blast effect of a 
nuclear weapon of less than a kiloton.
The principle of this new weapon is based on the produc
tion of an aerosol cloud from a volatile and inflammable 
liquid with high energy content which is mixed with the 
ambiant air. When the ripe proportions of fuel to air are 
reached, the aerosol cloud is detonated. The result is a 
powerful blast similar, for example, to gas explosions 
which sometimes accidentally occur in houses or coal 
mines.
The detonation of the aerosol cloud generates a shock 
wave which propagates at the speed of sound from the 
cloud to a distance which may be as large as four times 
the size of the cloud. The overpressure reaches a very 
high level within the explosion. The overpressure decrea
ses with the increase of the shock wave diameter, but the 
lethal radius is nevertheless very much higher compared 
with an explosive weapon of similar size. The anti-per
sonnel efficiency is 100 % up to a certain distance and 
then decreases rapidly to zero.
FAE weapons have been used in Vietnam, mainly to clear 
landing areas for helicopters and to neutralise mine 
fields. However, an anti-personnel use of FAE's appears 
to be being considered. The FAE aerosol cloud spreads 
through vegetation and follows the contours of the ground 
into foxholes and trenches where otherwise troops would 
be sheltered from fragmentation weapons. In fact the 
fuel-air mixture will enter into any space not hermeti-
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cally sealed, and will thus seep into houses, ventilation 
systems, air intakes of engines etc, thus making cover 
from bombardment virtually impossible for both combatants 
and civilians alike.
According to the information available, the consequences 
on the human being of shock waves generated by fuel-air 
explosives are of exceptional severity. The persons at 
the fringe of the shock wave would have their ear organs 
destroyed, serious concussion, pneumothorax, ruptured 
internal organs and blindness. Victims in or nearer the 
cloud would be obliterated. A person caught by shock 
waves from the blast will probably be suffocated by his 
own blood coming from ruptured lungs and death will ei
ther be instantaneous, or it could take the form of an 
agonising process lasting up to half an hour depending on 
the distance from the centre of the explosion.
As far as we know this new type of weapon is already 
manufactured and deployed in certain army corps of seve
ral armies. They are generally installed on assault vehi
cles.
As already mentioned, development work is under way in 
laboratories of industrialized nations to design and 
produce a FAE weapon of the third generation. These wea
pons should be simpler to produce and use simpler, more 
accurate firing devices which could be, for instance, 
controlled by a microprocessor.
Such a weapon, depending on its charge, could produce a 
devastating explosion within a radius of approximately 
500 m.
Given both the wide and devastating effect of this wea
pon, there is, of course, a particular concern that 
civilians may be caught by the blast. There should be 
more than usual care when using such a weapon to avoid 
civilian casualties, and the question could be asked 
whether the principle of proportionality is sufficient 
protection for this type of weapon or whether its use 
should be altogether banned in a concentration of 
civilians, as is the case with incendiary weapons in 
Protocol III of the 1980 Weapons Convention.
In addition to the protection for civilians, the question 
remains whether the anti-personnel use of fuel-air explo
sives would cause unnecessary suffering or superfluous 
injury to soldiers. A particular problem is that the wea
pon renders death inevitable within a very wide radius 
and it is alleged that the sufferings of those that are 
not killed instantly or who survive are exceptionally 
severe. More information on the subject is required.
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3.5. Incendiary weapons

Although legal limitations were adopted on incendiary 
weapons in Protocol III of the 1980 Convention, agreement 
could not be reached on restrictions for the protection 
of combatants against the direct use of these against 
them. The Conference decided to put aside the matter in 
order to be able to at least adopt a Protocol giving 
greater protection to civilians. During the 1979 session 
of the diplomatic conference for the negotiation of the 
1980 Convention, fifteen States submitted written propo
sals for the prohibition or restriction of the use of 
incendiary weapons against combatants. Definite resis
tance by some States, however, rendered agreement in this 
regard impossible.
Since 1986, the ICRC has not made another separate study 
on the effects of incendiary weapons (serious studies 
were submitted at the Lucerne and Lugano conference on 
this subject), but during its study on laser weapons, its 
attention was again drawn to the exceptionally severe 
effect of incendiary weapons. During the second working- 
group meeting of experts on battlefield laser weapons, 
blindness was studied in the context of other severe 
injuries, including burns. All persons present were ap
palled at the incredibly intense suffering that major 
burns cause, which is certainly worse than that caused by 
other conventional weapons. The intentional infliction of 
such burns is therefore to be seriously questioned if 
there is not a very important military reason for choo
sing an incendiary rather than a conventional explosive 
weapon.
Given that a number of States continue to think that in
cendiary weapons ought in general not to be used 
against combatants, and also given the continuing nega
tive public reaction to the use of these weapons, the 
lack of a treaty prohibiting use against combatants can
not be interpreted as a general approbation of such use. 
It may be that a later conference should return to this 
question.
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3.6. Directed Energy Weapons (DEW)

Apart from the anti-personnel laser weapons, which in 
some respects could also be considered as a directed 
energy weapon, there are also very special weapons such 
as those using electromagnetic waves of different wave
lengths and generators of particle beams which are con
sidered by some experts as an extremely efficient poten
tial anti-materiel weapon. Although this latter type of 
weapon, which requires a considerable energy supply, has 
not very much chance of becoming operational on the 
battlefield in the near future, it is quite different for 
weapon systems using beams of electromagnetic waves or 
pulses.
The effects induced in the human being by electromagnetic 
waves have been known, however imperfectly, for a long 
time and have been the subject of continuous research 
work. Depending on the frequency used, the emission mode, 
the energy radiated, and the shape and duration of the 
pulses used, electromagnetic radiations may induce in the 
human being heat, and provoke serious burns or even in
fluence molecules of the tissues they reach.
Research work in this field has been done in almost all 
industrialized countries, and especially by the great 
powers, with the aim of using these phenomena as anti- 
materiel or anti-personnel weapons. Tests made in this 
field have permitted the demonstration that powerful 
microwave pulses could be used as a weapon in order to 
put hors de combat or even kill human beings. It is pos
sible today to generate a microwave pulse (between 150 
and 3000 megahertz) of very high energy (up to several 
hundreds of megawatts). Using specially adapted antenna 
systems, these generators could in principle transmit 
over hundreds of meters sufficient energy to cook a meal.
However, it is important to mention that the lethal or 
incapacitation effects which can be expected from weapon 
systems using this technology, can be produced by much 
lower energy levels. Using the principle of magnetic 
field concentration, which permits the control of the 
geometry on the target, which is made possible with an
tenna systems especially designed for this purpose, the 
radiated energy can be concentrated on very small surfa
ces of the human body, for example, at the base of the 
brain where a relatively low energy can produce lethal 
effects.
It seems that with currently available technology, se
rious consideration could be given to the production of 
such weapon systems, which could have a range of approxi
mately 15 km and could sweep a zone with a series of fast 
pulses. Unprotected soldiers within this zone could be 
put hors de combat or killed within a few seconds. Such a 
weapon could be installed on a truck and would therefore
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be easily transportable.
In spite of the rarity and dubious reliability of publi
cations covering this subject, and the fact that they are 
usually protected by strict classification, the research 
work undertaken in this field seems to have demonstrated 
that very small quantities of electromagnetic radiations 
could alter appreciably the functions of living cells. 
Research work has also revealed that pathological effects 
close to those induced by violent poison could be produ
ced by electromagnetic radiations even at very low power, 
especially those using a pulse shape containing a high 
number of different frequencies.
As mentioned earlier, the necessary energy to achieve 
these results is often much lower than the energy requi
red to induce a significant effect of heat in body tis
sues .
Some research carried out in this field seems to have 
confirmed that low level electromagnetic fields, modula
ted to be similar to normal brainwaves, could seriously 
affect brain function. Experiments with pulsed magnetic 
fields made on animals have reportedly induced specific 
effects such as the animal falling asleep, or have trig
gered anxiety or aggressivity depending on the modulation 
of the frequency used. It is, on the other hand, well 
known that lethal effects can also be produced by using 
higher power levels than those used for the experiments 
on behaviour modification. An anti-personnel weapon which 
would be based on such biophysical principles could pro
duce similar effects to those of a nerve gas, but having 
no secondary effect and leaving no lasting trace.
Other futuristic devices that have been mentioned in some 
publications are ionising beam, infra-sound and acoustic 
weapons. Insufficient material has been published on 
these possible systems in order to report on them here.
The general difficulty with possible future directed 
energy weapons is the paucity of material that may be 
reasonably reliable. Not only is the extent of serious 
developmental research which is being put into these 
devices not certain, but their effects on persons is also 
not clear. The ICRC will continue to inform itself as 
well as it can on such developments. Its interest is to 
see that weapons using these new methods do not have a 
similar or even worse effect than other legally banned 
weapons, while escaping regulation because they do not 
fall within the definition of named banned weapons. The 
new weapons also need to be studied to see if they fall 
within the definition of weapons of a nature to cause 
unnecessary suffering in some or all uses, or if they 
present particular dangers to the civilian population.
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4. Conclusion

In this era of rapidly advancing technology, the develop
ment of new weapons is an important issue that needs 
international attention. Steps are being taken in 
disarmament fora to limit or prevent the proliferation of 
weapons, but these steps could be undermined if the deve
lopment of quite new types of weapons proceeds without 
scrutiny. International humanitarian law has a role to 
play in that it prohibits the use of weapons that are 
indiscriminate or are excessively cruel and Article 36 of 
Protocol I 1977 obliges States to assess whether a new 
weapon or method of warfare would violate these rules.
All States have an interest in the implementation of this 
law. If it is thought that a new weapon cannot be used 
because of limitations in international humanitarian law, 
this in itself will tend to restrain the extent of the 
proliferation of such a weapon and in some cases help 
efforts to ban its production.
The ICRC already saw the implications of unrestrained 
weapons development in its appeal of 1918 which called 
for the prohibition of the use of chemical weapons. This 
appeal recalled that the purpose of the law of war is to 
limit its cruelty, but then indicated that far from 
achieving this aim, the progress of science had only 
aggravated suffering so that war would soon become a 
method of general destruction without mercy.
Although some developments in weaponry can be seen as an 
improvement, in that they increase accuracy or provide 
protection, other developments may add to the suffering 
seen in war, especially on the individual level. Concern 
in the development of weapons should not be limited to 
weapons of mass destruction but States need also to cons
ider whether as a matter of principle the infliction of 
any kind of suffering or injury on soldiers is to be 
tolerated. We are witnessing soldiers being increasingly 
treated as objects, although they are human beings 
protected by humanitarian law. An indifference to the 
fate of persons undermines the moral force of a society 
and runs counter to efforts to respect human rights and 
the dignity of persons. Allowing some excessively cruel 
weapons go unregulated will tend to undermine the rule 
prohibiting the infliction of unnecessary suffering and 
it will be increasingly difficult to prevent new weapons 
with this effect being used.
International humanitarian law, as with disarmament law, 
fully takes genuine military necessity into account. 
However, States need to also ask themselves whether pro
gress in civilisation is really taking place when they 
develop certain new weapons, in conformity with the basic 
purpose of international humanitarian law.


