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"We had been to town to get some firewood, and were on our way 
home. I was sitting on the pile of wood when the tractor hit a mine, and 
the explosion overturned the trailer. It threw me to the ground and hurt 
me in the legs." (The lines on the legs indicate injuries.) "Then people 
came running to help us." 

- "Did you know it was a mine?" 
-"Yes." 
- "Did you know there were mines in this place?'' 
- "No. But a little further along the road there are woods, and 

everyone knows there are mines there." 
- "Why did you draw the flowers in your picture?" 
-"To show that the place is very green and pretty." 
The child who drew this picture does not know how to read and 

write. He works in a motorcycle mechanic's workshop, and his 
employer taught him how to write his name. 

1 - Child sitting on trailer. 
2- Wood. 
3- Mine. 
4 - Child on the ground, injured. 
5·6 - People running to help. 
7 - Mined woods further down the road. 
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Landmines are among the most 
insidious weapons commonly used in 
war. They cause immense suffering 
veJY often among civilians who are 
protected by universally accepted Jaw 
from indiscriminate acts of war. What 
is more, they continue to claim victims 
long after the war is over. 

The widespread trade in and use of 
Jandmines could easily be better 
regulated by both legal and technical 
means to avoid some of the camage. 
But there is a Jack of a ware ness of the 
extent of the problem, and a Jack of 
political will to deal with it This 
brochure aims to fill that void Most of 
the infom1ation it provides was 
gathered at the symposium on mines 
held by the ICRC in Montreux, 
Switzerland, in 1993. In it the reader 
will find an easily accessible resume of 
the topics discussed It may be referred 
to by anyone interested in mines, their 
use and ways to limit the dangers 
associated with them. 

The infom1ation and opinions have 
often been taken directly from the 
record of the symposium; only where 
these views are more or Jess 
controversial do they appear in 
quotation marks. 

Obtaining reliable statistics 
conceming conflict regions is often 
extremely difficult Certain figures 
should therefore be regarded as 
approximate, and have been included 
with the sole aim of Illustrating the 
gravityofthe problem of mines. The 
ICRC cannot be held responsible for 
their accuracy 
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PREFACE 

by Dr Remi Russbach 
Chief Medical Officer 

Jntemational Committee of 
the Red Cross 

The efforts of the international community to find peaceful solutions to the 
world's conflicts have so far failed to eliminate the scourge of war. Although the 
total eradication of war must remain our ultimate aim, the harsh reality oftoday's 
world compels us to work towards limiting the horrors of today's armed conflicts. 

Strict application of international humanitarian law by the States party to the 
Geneva Conventions and their Additional Protocols and the strengthening of 
international law can considerably alleviate the tragic plight of people who are 
not taking an active part in the hostilities, in particular the wounded, the 
shipwrecked, prisoners of war and civilians caught up in conflict situations. 

Within this general context, the ICRC held a symposium in Montreux in 1993 
in the hope of preventing or lessening the suffering endured by a very specific 
category of war victims, namely the victims of antipersonnel mines. These may 
be children leading herds to pasture, women fetching firewood or water, refugees 
fleeing their villages or voluntary workers corning to the aid of war victims. 

Mines not only cause death and terrible mutilation; they can also make entire 
areas inaccessible for decades. In regions where people depend on the land for 
their livelihood, this may lead to poverty and even famine. 

The appalling consequences of mine explosions, in both the short and the 
long term, are totally disproportionate to the immediate military advantage they 
offer. 

In the 1970s, the ICRC was already concerned with restricting the excessive 
use of certain weapons, in particular antipersonnel mines. It organized two 
meetings of government experts on the subject, in Lucerne in 197 4 and in Lugano 
in 1976. Both meetings played a major role in preparing for the United Nations 
Conference that led to the 1980 Convention on Prohibitions or Restrictions on 
the Use of Certain Conventional T%apons and its Protocol II on Prohibitions or 
Restrictions on the Use of Mines, Booby-Traps and Other Devices. 

The frustration experienced by the surgeons, nurses and physiotherapists who 
treat more than 10,000 amputees a year - mostly civilians maimed by 
antipersonnel mines- in the ICRC's hospitals was a decisive factor in prompting 
the organization of the Montreux symposium. On the personal level it is a 
considerable strain for medical staff to cope with ever-growing numbers of 
amputees year after year without being able to do anything about the cause of 
their mutilation, which is none other than the perverse and excessive use of a 
weapon that strikes blindly, often long after hostilities are over. 

It is indeed intolerable to see that no one is willing to assume responsibility for 



the consequences of the use of antipersonnel mines and that neither the suppliers 
nor the users feel in any way concerned by the irreversible damage they cause. 
The military, weapons manufacturers and public authorities alike have all 
systematically shirked responsibility for this extremely serious problem. Soldiers 
and weapons manufacturers justify the use and production of mines by referring 
to the deployment and production of the devices by potential or actual enemies. 
Political leaders simply disregard the problem by stating that there is no political 
will (i.e., public or other political pressure) to deal with it. The result is that the 
cycle continues, more mines are purchased and used, and still more dangerous 
types of mines are developed. 

After consulting various voluntary agencies and experts with experience of the 
problem, the ICRC decided to invite to the symposium specialists in surgery, 
rehabilitation, international law, weapons and military strategy as well as 
representatives of humanitarian agencies to try and circumscribe the problems 
posed by the use of antipersonnel mines. 

The goal was to foster an exchange of information among experts from diverse 
backgrounds and thus gain the best possible insight into all aspects of the issue 
and its consequences. 

Twenty-five reports by experts were circulated among the participants prior to 
the symposium and then discussed in a plenary session. Six working groups 
were then set up to examine certain topics in more detail and to establish a long
term strategy for action, both preventive and remedial, covering the various 
political, legal and technical aspects of the problem. 

We trust that publication of this document, which includes a great deal of 
information taken directly from the presentations given during the symposium 
on antipersonnel mines, will lead to greater public awareness of this human 
tragedy and to the mobilization of many private and governmental agencies which, 
each in its own field, can help reduce the scale of the disaster by working towards 
complementary goals. 

There are indeed several possible courses of action, both preventive and 
remedial, which, if carried out simultaneously and properly coordinated, could 
reduce the number of victims of antipersonnel mines and significantly improve 
the situation of those who have to live with this burden. 

We are convinced that a concerted and sustained effort in this direction will 
ultimately help to extend that humanitarian haven which the international 
community has a duty to create in the midst of the blind cruelty of war. 

5 



CHAPTER I 

INTRODUCTION 

COUNTRIES AFFECTED BY ANTIPERSONNEL MINES 

Mines: a different kind 
of weapon 
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Thousands injured, over 800 killed. Every month, that is the toll taken by 
landrnines worldwide. A human tragedy of such proportions would certainly not 
go unnoticed if a plane crashed, a ship sank, a single battle raged or a darn burst. 

The full extent of the problem is hard to assess, but by all accounts daunting. 
According to United Nations estimates, there are about 100 million landrnines 
planted in at least 30 countries on five continents; some specialists think there 
may be twice as many or even more. Their effect is devastating. In the past 20 
years hundreds of thousands of people have been killed or maimed; those who 
survive often lose their livelihoods or are left permanently crippled. Beyond the 
human toll, mines can cause the collapse of entire economies, as they block access 
to vast stretches of otherwise productive land and plunge already poor countries 
still deeper into the morass of dependence and poverty. The exorbitant cost of 
mine-clearing operations helps perpetuate the problem. 

Once planted, mines are uncontrolled and unselective; they cannot distinguish 
between civilians and soldiers or friend and foe. 

Mines are long-lasting, insofar as they are not fitted with deactivation or self
destruct mechanisms. They have been known to explode after decades, with tragic 
results, and some countries have continued to suffer from the effects of wars 
long past. (For example, in Poland between the end of World War II and the rnid-
1970s some 4,000 civilian deaths and 9,000 injuries were attributed to mines, 
despite the fact that some 15 million mines had been cleared at great expense.) 
This enduring effect is all the more serious since it is one aspect of the problem 
that is generally ignored; at a time when many nations are investing resources to 
clean up the environment, the deadly pollution represented by tens of millions of 
mines goes largely unnoticed. 
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Mines technology is developing fast- much faster than de mining tech~iques 
- and the cost of obtaining and using mines is infinitesimal compared with th.e 
cost of clearing them. While mines were originally detectable because of their 
metal content new technologies and materials have made it possible to produce 
practically u~detectable varieties that may last even longer ~h~n their metal 
forerunners. (Although some mines manufacturers offer metallic mserts to make 
their products detectable, these are rarely used. This is hard to explain since it 
does not appear to be in the interests of the military to plant completely 
undetectable mines; the time and effort required to clear even detectable ones 
provide sufficient protection.) 

Finally, and perhaps most importantly, they are extremely insidious and 
unregulated weapons, used both by conventional and non-conventional armies 
not only for their traditional military purpose of slowing advancing armies, but 
also to spread terror among civilians with the aim of subjugating them. Some 
models even resemble toys and, as such, attract children. Many of the latest 
techniques (especially some uses of electronics) have been developed specifically 
to make these weapons still more insidious. 

With the end of the Cold War and more direct news coverage of conflicts around 
the world, people are just beginning to wake up to the problem. Now is a good 
time to take advantage of the surge of interest to generate public support and 
translate that support into practical measures. 

What sort of measures? Landmines are covered by a United Nations 
Convention adopted in 1980, the Convention on Prohibitions or Restrictions on 
the Use of Certain Conventional lli'apons Which may be Deemed to be 
Excessively Injurious or to Have Indiscriminate Effects. This Convention has a 
few provisions that regulate the use of mines, but under 45 States are party to it. 
It is nonetheless an extremely important instrument and one which has great 
potential for reducing human suffering. The first priority in promoting compliance 
with the Convention is to obtain its universal ratification. In 1994 or 1995 the 
United Nations will convene a Review Conference to update 
the 1980 Convention. This will be the opportunity for the 
international community to take action to make the use of 
landmines less indiscriminate and arbitrary. 

The International Committee of the Red Cross (ICRC), 
which is well placed to observe the havoc wrought among 
civilians by mines, convened a symposium on the subject in 
1993 to seek means of dealing with this growing threat. It 
brought together over 60 specialists in humanitarian affairs, 
mine clearance and war surgery, as well as military officers, 
legal experts and journalists (significantly, none of the four 
major mines manufacturers that were invited took part, ' 
although one participant, British Ordnance, which was invited 
as a mine-clearing company, has also produced mines). They 
discussed ways to improve mine-clearance techniques, provide 
better care for mine victims and raise awareness of the issue in 
order to coordinate international efforts to limit or eradicate 
the dangers associated with mines. 

Mines have in the recent past become war's best-kept secret; 
there is an almost complete lack of reliable information about 
the trade in mines, the tragic and lasting consequences of their 
use, and the extent of the damage to the human environment 
that they have already caused. This dearth of information serves 
the interests of very few and does inestimable and lasting harm 
to vast multitudes of people. The best way to deal with the 
problem of mines is to convince governments to act. This can 
be facilitated by providing the public, specialists and policy 
makers with information about them. 

Taking action against 
the indiscriminate use 
of mines 

A patient waits to be fitted with a 
prosthesis. The ICRC runs or 
participates in 26 orthopaedic projects 
in 13 countries around the world. 

7 
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CHAPTER II 

HOW AND WHY LAND MINES ARE USED 

Strategies behind 
landmines 

Random mine-laying 
by conventional 

armies: scatterable 
mmes 

"Mines may be described as fighters that never miss, strike 
blindly, do not carry weapons openly, and go on killing long 
after hostilities have ended. In short, mines are the greatest 
violators of international humanitarian law, practising blind 
terrorism."- an ICRC delegate 

From the military point of view, landmines are weapons which, when used 
legitimately, are intended to protect military bases and key installations as well as 
hinder and otherwise deter the enemy: they protect open flanks, deny routes and 
strategic positions, restrict the ability of opponents to manoeuvre, and force them 
to deploy in areas where they are most vulnerable or least likely to attack with 
success. Mines can also be used as part of the support system for heavy artillery. 

More perversely, however, they also inevitably kill and maim, and thereby sap 
the morale of the enemy. To maim an enemy soldier is far more effective than to 
kill one. Not only are his fellow soldiers forced to witness the distress of one of 
their own, but transporting a single victim behind the lines for medical care can 
force the redeployment of several combatants away from the battle zone. In other 
words, each time a person is injured a number of people are required to carry, 
evacuate and provide care for the victim. 

The effect of such a spectacle is to make each individual member of the military 
move with extreme caution; it undem1ines the denial of death that keeps soldiers 
following orders, by confronting them with the horrendous suffering of their 
companions, and causes great anxiety because of the arbitrary nature of the event. 
This results in a reduction in military efficiency, reluctance to proceed with an 
operation or perhaps even a refusal to continue any further military activities. In 
such cases, where mines are employed against strictly military targets, while the 
specific location of each of them is of course concealed, the general siting of 
mine fields need not be secret to be effective. The planting of mines can be charted 
properly, or minefields may even be explicitly marked and made known to the 
enemy. This facilitates subsequent removal. Conventional armies often refer to 
this type of mine-laying to support their view that the random planting of mines 
is not their problem, but is attributable to "irregular" forces. 

Mines may be planted defensively and manually emplaced as described above, 
or they may be delivered from the air, by mortar, rockets or artillery. "Deep-strike" 
or "cut-off" deployment of mines is aimed at blocking an advancing force from 
in front, behind, or both, for the purpose of severing communications. This practice 
has become more frequent in recent years and has been widely employed by 
conventional armies, especially in countries such as Afghanistan and Laos, 
although the military leaders concerned are reluctant to discuss it. One of the 
most common methods involves multiple arrays of projector tubes carried on 
land vehicles or helicopters. Stacks of mines are fired from the tubes as the carrier 
vehicle travels across the area to be mined. Typical projector systems include the 
American Volcano, the French Minotaur and the German Skorpion. Other systems 
eject the mines from bombs which break open as they fall, or from in-flight artillery 



or rocket cargo projectiles. Mines may also be dispensed f~orn ~ontai~ers ~arried 
under helicopters or from underwing dispensers on low-flymg ftxed-wmg mrcraft. 
Devices such as the American "Frisbee Flinger" or "Flipper" are also used to 
hurl mines mechanically over large areas and considerable distances. 

Mines delivered by such methods cannot, of course, be charted, mapped or 
marked with any accuracy; this is an irresponsible use of mines by forces generally 
considered to be responsible. 

Even when mapped or otherwise marked, landrnines have a tendency to move 
as the result of weather or features of the terrain. Heavy rain, sleet or snowfall, 
for example, may cause mines to explode, but they can also wash them along 
with water run-offs. The mines can then be deposited, sometimes kilometres 
away, in new locations among rocks, in scrub vegetation, agricultural fields or 
woodlands, or along trails. 

Mines have increasingly been used for other, more insidious purposes. The 
past 20 years have seen the development of new types of warfare, often involving 
non-conventional combatants (variously called insurgents, partisans, terrorists, 
guerrillas or rnujaheddin). Regular armies fighting against them carry out 
"counter-insurgency" campaigns. In such conflicts both sides may make extensive 
use of mines, and the target is frequently the civilian population. Mine-laying in 
such circumstances is beyond purely military control and may have an economic 
or political impact on vast areas, entire military theatres or even whole countries. 
The siting of such rninefields is not made known, and this increases the terror 
generated by the weapon. The effect is devastating. The practice is all the more 
reprehensible because it is a blatant violation of international humanitarian law, 
which explicitly bans such attacks on civilians. 

The arguments advanced by those planting mines that endanger civilians vary 
widely. For regular armies, the fact that insurgents often hide among civilians is 
justification for the mining of areas where civilians might be killed or injured. 
According to one specialist, during the US campaign against Cambodia and 
Laos, the Soviet invasion of Afghanistan and the Iraqi campaign against the 
Kurds the authorities simply used the term "counter-insurgency" as a "more 
generally acceptable way to describe an illegal prosecution of war against an 
indigenous population". For the insurgents, the general destablilizing effect which 
is a central aim in itself justifies blind planting of mines, without warnings or 
charting for later removal. 

When mines are deployed so extensively as to deprive an entire area or country 
of the use of its farmland, they may even become a means of creating famine as 
a weapon of war. This has recently been 
the case in Cambodia, Afghanistan, 
Kurdistan, parts of Angola and El 
Salvador, to name a few of the hardest
hit areas. The strategy has become so 
prevalent that most defence analysts, 
humanitarian specialists and journalists 
at the Montreux symposium carne to 
the conclusion that mining farmland to 
cut off food supplies to the enemy and, 
by design or otherwise, to civilians, now 
appears to be a common military tactic, 
albeit highly questionable on legal and 
moral grounds. 

Laying mines on agricultural land to deny the 
population food is a violation of humanitarian law. In 
developing countries, farmers and shepherds make 
up a large proportion of the mine victims in nearly 
all regions affected by conflict. 

Mines as weapons 
of terror 

9 



How mines evolved 

Types of mines 
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. Landt?ines were ori~inally .developed as a counter-measure against tanks. The 
firSt devices were relatively big, pressure-activated devices designed to blow up 
an ~rmoured v~hicle. They were easily found and removed by the enemy. 
Antipersonnel mmes were developed to keep enemy mine-clearers away from the 
larger, more easily found anti-t~nk devices. Together, the two types of mines began 
to be used as a pow.er~ul ~efensive weapon. Recently, technological developments 
have blurred the distmction between the two types of mines. Some devices are 
designed to fulfil both antipersonnel and anti-tank functions. 

The indiscrimi!late use of antipersonnel mines is a relatively recent 
phenomenon. Dunng the war in Indochina in the 1960s and early 1970s, the 
United States used so-called "bombies", especially in attacks against Laos up to 
1973. Following the 1979 Soviet intervention in Afghanistan, Red Army forces 
dropped vast quantities of antipersonnel mines, such as "butterfly mines", over 
areas controlled or thought to be frequented by the guerrillas. In both cases, 
most of the victims were civilians. This use of antipersonnel mines against civilians 
marked the beginning of a phenomenon which now affects most conflict areas 
throughout the world. Because of their low cost, antipersonnel mines were 
thereafter available on a massive scale for both regular armies and guerrilla forces, 
enabling them to hinder or channel the movements of the civilian population. It 
soon became clear to humanitarian organizations that landmines were responsible 
for the vast majority of injuries necessitating amputation. 

Antipersonnellandmines can be divided into a number of more or less distinct 
groups: blast or fragmentation mines, and directional fragmentation and 
bounding fragmentation mines. In comparison with most other weapons on the 
market, landmines are simple, low-tech and cheap. In their simplest forms they 
can be made in garages, kitchens, or even fields. 

The most prevalent of the conventionallandmines are the so-called blast mines. 
They rely on the energy released by an explosive charge to harm their target, and 
are normally buried by hand or placed on the ground. The injuries they produce 
result primarily from the explosion, but secondary fragmentation injuries are 
possible as the mine casing or surrounding dirt or gravel is blasted at the victim. 
Most depend on blast alone for their effectiveness, since the target generally 
needs to come into contact with the mine to set it off. 

With fragmentation mines, the direct effect of blast on the victim is generally 
not as severe as the wounds inflicted by fragments (which may be about the size 
of a small bullet) shot out over a given radius at high velocity (approximately 
twice the speed of a common bullet). These mines are usually activated by 
tripwires, which may be placed a few centimetres above the ground or even on 
the ground itself. Since such mines are often mounted on stakes or brackets or 
attached to trees or undergrowth, they are also known as stake mines. The mine 
is set off by a person walking over or brushing against the tripwire with about 
1 kg of force. To enhance fragmentation, the metal casing may be serrated or 
surrounded by coils of pre-cut wire. Typical fragmentation mines are the widely 
encountered ex-eastern bloc POMZ-2 series and the Italian P-25. 

A bounding fragmentation mine is designed to kill the person who sets it off 
and to injure anyone nearby by propelling fragments. The cylindrical mine body 
is initially located in a short pot or barrel assembly; activation detonates a small 
explosive charge, which projects the mine body upwards. As it "bounds" into the 
air, the mine is activated by an anchor cable secured to the barrel assembly which 
remains on the ground; the cable pulls a pin from the fuse on the mine's body. 
The resulting blast scatters fragments, some of which may be preformed, over a 
much wider radius and area than would be possible with a surface or buried 
mine of similar size. 

Directional fragmentation mines are also usually activated by a tripwire. They 
too rely on fragmentation for damage. Preformed metal fragments of selected 
shapes and sizes are shot out by the blast at high velocity over a predetermined 
arc. Sometimes described as the military equivalent of the sawn-off shotgun, the 



widely copied American MIS Claymore mine contains 700 steel balls and can 
kill targets up to 50 metres away. Other types can kill people as far away as 200 
metres. Directional fragmentation mines are often planted around foxholes or 
used against convoys, and can sometimes be activated by a simple remote-control 
switch. 

Originally developed in World War II, the 
PMD-6 antipersonnel mine is a rudimentary 
pressure-activated blast device in a wooden 
box. It has been widely used in Cambodia. 
As wood rots, the mine mechanism may 
shift, and the device often sets itself ott or 
becomes inoperative. 

The MON-50 antipersonnel mine is a Soviet Widely used in Afghanistan, the Soviet 
version of the American M-18 Claymore, a PFM-1 scatterab/e pressure-sensitive blast 
directional fragmentation mine. The curved mine is also known as the "butterfly mine" 
plate is tilled with pellets or projectiles in front because of its shape, which unfortunately 
at the explosive charge. It can be mounted attracts children who think it is a toy. It has 
against a round surface such as a tree or been produced in various shades at brown, 
can be placed on a small stand-a/one stake. green and white. The PFM-1 S version of this 

mine is one of the rare designs which 
include a self-destruct mechanism. It 
explodes 24 hours after deployment. 

Three types at ignitors, which may be used The OZM-4, a metallic bounding 
with tripwires or with pressure-activated fragmentation mine. 

The PMN mine contains a large amount of 
explosive, and the injuries it inflicts are often 
fatal. It is designed in such a way that it is 
practically impossible to neutralize. As a 
safety precaution tor those laying this mine, 
a 15- to 20- minute delay mechanism is 
activated when the mine is armed. 

systems. 

The irregular shape and small size (about 9 This Vietnamese antipersonnel mine is about 
em diameter) of the BPD-SB-33 scatterable the size of a tennis ball, and can be mounted 
antipersonnel mine make it particularly hard on a stake tor use with a tripwire or buried 
to locate. A hydraulic antishock device just below the surface and set ott by 
ensures that it cannot be detonated by pressure. 
explosions or artificial pressure. It is also 
exceptionally light, and can thus be carried 
and deployed in extremely large numbers by 
helicopters. 

There are numerous variations of the PMR-
2A or POMZ-2 antipersonnel stake mines, 
which are generally planted in clusters or 
rows at at least tour units and are set ott by 
an intricate system of tripwires. 

1 1 
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B?u~ding mines ~nd directional fragmentation mines need not be deployed 
by d1ggmg and plantmg. They can be scattered from aircraft or by artillery. Some 
systems have been developed whereby these devices land on the ground without 
damage and then deploy themselves automatically. Some are even capable of 
setting up their own tripwires. 

Activation methods Most mines rely on one or more of four activation methods: simple pressure 
or pressure release, tripwires, remote control and electronic devices. Many may 
use more than one of these methods, and some may even use all of them. Many 
fuses can accommodate both pressure and tripwire systems, for instance. There 
are also other methods of activation, some of which are designed specifically to 
make mine clearance hazardous and slow. 

The simplest type of activation system is the pressure mechanism, whereby the 
weight of a foot, hand or vehicle tyre depresses a plate. This causes a spring
loaded device to be released or a striker pin or hammer to move. The pressure 
required is normally light, often between 5 and 20 kg, but not light enough to be 
activated by a small animal. A typical example is the widely used American M14 
antipersonnel mine, which is detonated by a simple pressure-activated mechanism. 
For blast mines, such pressure activation systems ensure that the devices explode 
only when the target is actually on top of them, ensuring a hit. 

There are many variations of pressure activation systems. One involves the 
use of highly sensitive pressure prongs which protrude from a housing on top of 
the mine. The slightest distortion of a prong caused by movement or pressure 
against it will cause the release of an internal spring-loaded pin against a detonator. 
Another, more advanced pressure system is designed to operate much more slowly 
than the mechanical system. It uses a hydraulic sensor. Such slow-acting systems 
were introduced to foil explosive mine-clearance techniques which usually cause 
most mechanical fuse systems in the immediate vicinity of the blast to detonate. 
With the slow-acting fuse mechanisms a blast or thrust will not set off the 
explosion; instead a relatively slow and deliberate force on the mine's pressure 
plate is required before enough hydraulic fluid or air is forced through a control 
valve to set off the mine. The required pressure or volume level can sometimes be 
set by those laying the device. The system is also used with scatterable mines, to 
avoid detonation when the mine initially hits the ground. 

A pressure release system is generally used to booby-trap obstacles placed in 
the path of vehicles. When a rock, tree trunk or other object blocking the path is 
moved, the resulting lack of pressure triggers the activation mechanism. 

Tripwire systems are the second most prevalent activation system. The simplest 
form of tripwire consists of a metal or thin plastic strand stretched across a path 
with the mine at one end and a securing post at the other. Once in position such 
wires are virtually invisible, so any unwary passer-by who causes them to move 
will release the mine's spring-loaded firing pin to initiate detonation. Pressure as 
light as a few kilogrammes against a tripwire is usually sufficient to activate the 
device. Tripwires are often used to detonate booby-traps. 

Another method of detonation is by remote control, where an observer simply 
waits until a potential target approaches a mined area and then operates a 
demolition or other exploder device which sends an electric current through a 
wire to a detonator in the mine or mines selected. This method of activation has 
the obvious drawback of requiring human surveillance of the target area. It is 
therefore often used to protect foxholes or other guarded installations, or as part 
of an ambush set-up. 

Electronic detonation methods can be used in association with many mine 
control functions, such as the timing or arming of self-destruct mechanisms or 
for target sensors or anti-disturbance systems. Electronic arming by timer or 
radio, for example, allows the mines to be activated at the flick of a switch once 
the operator has safely left the area. Self-destruct timing circuits can be built into 
mines. These allow them to be used as timed demolition or sabotage devices. 
The multi-purpose American Selectable Lightweight Attack Munition (SLAM) 



is one example of this application. Of course, what can be armed in this manner 
can also be disarmed. A mine can be made completely inert and safe to handle 
after a preselected period by using timing circuits. Once rendered inert 
(neutralized) the mine can even be recovered for future use. 

An electronic self-destruct function can be built into a mine if required. Preset 
timing devices might thus cause mines to remain am1ed for several hours or 
months, and then explode. Electronics can also be used to detonate or neutralize 
mines when their battery voltage falls to a certain level. 

Apart from the detonation techniques mentioned above, there are other 
possibilities for mine activation, including the use of acoustics (e.g. voices), 
seismic signals (the vibration caused by footsteps), or magnetism (including the 
sensing of disturbances in the ambient magnetic field). Some mines known as 
"smart" or "sensory" devices incorporate microprocessors and are able to 
distinguish between animals and human beings, and others use the same 
technology to count the number of people who have passed before setting 
themselves off. During the Soviet intervention in Afghanistan, for example, 
"smart" mines placed by Red Army special forces or paratroops during the night 
along main caravan routes sometimes exploded only once the sixth or seventh 
person or animal had passed. This would trigger a series of explosions at both 
the front and the rear of the column, which could be a guerrilla supply caravan 
or a group of refugees making their way to Pakistan. 

Even for the most experienced deminers, anti-handling and anti-disturbance 
devices make mines extremely treacherous. By using a device as simple as a 
mercury tilt switch, any mine can be made to detonate as soon as it is tilted or 
moved. The new technologies used for activation can be and alas are being 
applied to make some mines particularly difficult to disarm. For example, a 
mine can be fitted with a microprocessing sensor capable of determining that it 
has been found and is being inspected; this activates a time-delay device which 
will set off the mine without warning. Because such functions can be contained 
in something as small as a computer chip, there is no way to determine whether 
a mine has been booby-trapped in this way or when it will explode. 

Technology misused 

The overwhelming majority of mines 
currently in use do not incorporate 
sophisticated activation systems, and even 
those that do are not designed to avoid 
harming civilians. Electronically-based 
deactivation or self-detonation methods are 
at present employed not to increase the 
weapon's safety for civilians (despite the fact 
that the technology to do so already exists) 
but rather to enhance its destructive and 
insidious effect or to make it reusable. 
Obviously, the same sophisticated techniques 
used to activate mines could easily be applied 
to mark their position or even disarm them 
automatically once they have served their 
purpose, thus greatly reducing the cost and 
time required for clearance operations. 

Other advanced 
activation techniques 

Anti-handling devices 
and the danger they 
represent for deminers 

Mines are designed to be 
inconspicuous. Even without 
camouflage, this stake mine blends in 
with the underbrush. Its tripwire is 
completely invisible from eye level. 
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CHAPTER III 

MEDICAL CONSEQUENCES OF LANDMINES 

Information and 
statistics 

Antipersonnel mine 
InJUrieS 

Without exception, every medical professional who has been forced to deal 
with victims of antipersonnel mines has professed profound abhorrence of the 
effects of these devices and their continued use. While strongly endorsing efforts 
to limit the deployment of mines through legal or self-imposed constraints, and 
to obtain their ultimate prohibition, medical professionals can do much to reduce 
the physical and mental trauma caused by mines. 

The full and exact extent of the impact of mines is unknown and is likely to 
remain so. Because mines are laid mainly in poor countries at war, where the 
collection of any information is difficult, reliable statistics are lacking. What is 
more, such information generally does not become accessible when conflicts 
end, as poor countries undergoing post-war reconstruction tend to have other 
priorities. 

Naturally, mines are laid in conflict situations in which the organization of 
society, and especially the medical infrastructure, tends to break down. Any 
attempt to compile precise medical statistics in such a context will have to rely on 
extrapolation. For example, the ICRC can report with more or less accuracy on 
the circumstances of mine injuries suffered by people it treats at its field hospitals, 
but the fact that these hospitals are often located miles away from where the 
blasts occur means that a natural selection process takes place. Victims who die 
before reaching the facility cannot be accounted for in ICRC statistics, except on 
the basis of extrapolation. 

Until the 1980s the few medical articles that were published on mine injuries 
were written by military doctors and were based on studies of injured combatants, 
not civilians. The lack of information on the effect of mines on civilians is a 
serious problem that has now begun to attract the attention of aid organizations, 
including the ICRC. General statistics kept in 1992 at the ICRC's ten surgical 
field hospitals indicate that about one-quarter of the war-wounded patients that 
arrived at the facilities had been injured by mines; of these, nearly three-fifths 
were civilians. The medical staff at these ICRC hospitals have now begun 
compiling more comprehensive data on mine victims, registering their age and 
sex and recording the time that elapsed between injury and admission, site and 
type of injury, units of blood received, medical complications, number of 
operations performed on the patient, what he or she was doing when the mine 
went off, and the outcome of treatment (whether there was an amputation, and 
whether the victim survived). So far, the ICRC itself has published only a small 
number of studies based on this information*, although it intends to publish 
more in future. In any case, such reports would concern only those mine victims 
who reach ICRC hospitals. Statistics on mine-related deaths and precise 
information on injuries are thus likely to remain scanty at best. 

Mine explosions cause injury either directly by the blast or by driving dirt, 
clothing, metal and plastic fragments into the tissue and bone, often resulting in 
severe secondary infections. ICRC medical staff have noted three patterns of 

*See Injuries from antipersonnel mines: the experience of the International Committee of the 
Red Cross, Robin M Coupland, Adriaan Korver, British Medical Joumal, rill 303, 14 December 
1991, p. 1,509 



injury, which basically correspond to situations where the victim steps on t~e 
mine, is within the vicinity of the mine and receives fragment wounds, or IS 

handling the mine. In all three cases the injury is rarely confined to a single limb. 
Usually, the other arm or leg is wounded to a greater or lesser extent, and the 
genitals, the other set of limbs, chest and face are also often affected. 

The blast of an exploding mine can destroy tissue above or beyond the apparent 
site of the wound, and surgeons are often forced to amputate the affected limb 
well above the wound itself. 

Illustration from a brochure on amputations and war surgery, 
produced by the ICRC's medical division. ICRC surgeons are 
posted in about ten hospitals in or near war zones, and have 
extensive experience in war surgery. The medical division 
produces documentation and videos and conducts seminars 
and courses on war-surgery techniques./t also trains surgical 
staff in regions affected by conflicts. 

The nature of the injury inflicted by a mine depends to a great extent on the 
type of explosion and the type of mine involved. Pressure-activated blast mines 
mainly injure the legs or genitals, but directional, bounding and stake mines can 
blast fragments into any part of the body. The farther the victim is from the "kill 
zone", the more likely it is that injuries will result from fragment wounds instead 
of the initial blast. 

Death and disability 

When children handle antipersonnel mines, as 
has often been the case in Afghanistan, they 
sustain extensive injuries to the hands, arms, chest 
and face. 

Whether a mine kills or injures depends on a 
number of circumstances, including first and 
foremost the type of mine, but also the way it is 
placed, the time required to reach medical help, 
the type of footwear worn by the victim and the 
type of help available. The total number of people 
killed will never be known. Dr Robin Coupland of 
the ICRC, who has specialized in war surgery and 
studied the problem of mines closely, estimates 
that up to 50 percent of mine victims die within 
minutes of the blast. 

There are a number of partial indicators. 
Estimates that there are two deaths for every 
person injured by a landmine must be viewed with 
caution. One study of 25 cases of injury from 
bounding mines found 15 deaths and ten 
survivors, all of whom reportedly lived only 
because the mines malfunctioned. According to 
another study, in 305 mine incidents in northern 
Cambodia only 27 deaths (5.4 percent) were 
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Amputees reported, giving a figure of 11 people wounded for every 
death. Among a sample of patients admitted to ICRC 
hospitals in two countries, 4.5 percent of those who arrived 
at ~he hospital within six hours of injury eventually died, 
while for those brought in more than 72 hours after the 
e~p~osion the rat~ was 1.5 percent (presumably, mine 
VICtims who survive for a relatively long time without 
medical assistance are already a naturally selected robust 
group; the more severely injured or weaker victims die in 
transit). 
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Statistics are somewhat more reliable for amputations, 
as medical intervention is generally required and therefore 
records can be kept. The proportion of amputees to the 
general population is one barometer of the magnitude of 
the landmines problem. Cambodia is the country with by 
far the worst record, having one amputee per 236 members 
of the population (this figure is based on an estimate of 
36,000 amputees and a population of 8.5 million). 

~# ~\:)'\) " 
Treatment of mine victims 

Importance of rapid 
evacuation and early 

treatment 

The treatment of mine victims is often beyond the capacity of medical staff 
because injuries of this severity and degree of contamination are rarely seen in 
civilian practice. Few surgeons have experience and skill in dealing with such 
wounds. The surgeon's task is to amputate severely damaged limbs and to remove 
dead and damaged tissue and any foreign material. A surgeon lacking experience 
or proper training may fail to remove all the dead tissue and leave some debris in 
the wound. Severe infection will result, complicating and delaying the patient's 
recovery. Further operations or amputations will be necessary, and in serious 
cases the patient may die. 

The ICRC's Medical Division has developed amputation techniques 
appropriate for this specific surgical problem*. 

Medical studies of combatants injured by mines indicate that early evacuation 
from the scene and prompt surgical care are crucial to save lives and reduce 
disability. Delay in evacuation increases the difficulty of surgery and the risk of 
complications owing to infection. 

Only 28 percent of mine victims treated by the ICRC manage to arrive at the 
hospital within six hours of injury, when the wound is considered to be 
contaminated but not yet infected. 

Because rapid evacuation is so important, the people at greatest risk are civilians 
travelling alone. Soldiers often patrol in groups, carry first-aid equipment and 
are more likely to have radios on hand. They therefore are less likely to be left 
without help or first aid. 

In most conflicts, particularly those involving non-conventional guerrilla forces, 
evacuation can be as horrific for the mine victim as the initial blast. Some victims 
lie for hours waiting for help; others are transported without treatment or 
anaesthetics and by any means available (this can mean a bumpy ride in a truck 
or on a horse or camel for hours on end). Although the ICRC and other 
organizations have set up top-quality medical facilities for war casualties as close 
as possible to conflict areas, they can never be close enough. For example, the 
ICRC and the local Red Crescent installed surgical hospitals for victims of the 
Afghan conflict in Peshawar (now moved to J alalabad in Afghanistan) and Quetta 
over the border in Pakistan; it also set up about a dozen first -aid posts along the 
border to receive war-wounded and began running an ambulance service in the 
region. Despite this it often took days, occasionally even weeks, for victims to 

* See the video, Antipersonnel mine injunes: surgical management, Coupland, R.M and 
Bunting, R., JCRC Audio-visual service, Geneva, 1993 and the brochure, Amputation for war 
wounds, JCRC, Coupland, R.M, FRCS, May 1992, ref 0516/002 5/92 3000) 



reach a hospital. In Angola and 
Mozambique, victims usually have to 
reach a town or military base where 
rudimentary medical facilities are 
available. 

For civilians, reaching a hospital is a 
major problem. In April 1991 a Swiss 
surgeon described the situation of mine 
victims in Cambodia as follows: "If they 
are lucky, someone- most likely a relative 
or a friend - will find them wounded in 
the field and will apply a tourniquet. This 
stops the bleeding, which is good, but too 
often they forget to loosen it, which causes 
problems later. The wounded person will 
lie in the fields, or maybe at horne, while 
someone goes looking for transport, 
which is often a motorcycle taxi. First they 
have to find one. This is not always easy, as it may require riding a bicycle five 
miles to another village. Usually the rule is no cash, no transport. All of this may 
take six to 12 hours or even an entire day. It may take several more hours to get to 
the hospital." 

Many victims die in the fields or on their way to hospital from loss of blood. In 
a 1991 study of civilians injured by mines in Cambodia, Physicians for Human 
Rights and Asia Watch found that mine-blast victims from rural areas took an 
average of 12 hours from the moment of injury to reach a hospital with surgical 
facilities. This delay can result in sepsis and severe shock. 

The standard of health services in countries affected by landrnines is generally 
poor. There are seldom the facilities needed to deal with the injuries inflicted. 
Much unnecessary loss of life and limb results from poor medical facilities and 
lack of surgical skills. In certain cases, partially trained staff with little or no 
knowledge of how to handle mine victims may amputate too high. Even when 
civilians injured by mines reach a hospital or clinic, they do not necessarily receive 
proper care because blood and medical supplies, such as surgical instruments, 
X-ray film, anaesthesia or antibiotics, are lacking. Hospitals in or near war zones 
are usually understaffed and have few surgeons with experience of treating mine 
injuries. 

Over twice as much blood is needed for mine-blast injuries as for other wounds. 
Inadequate or non-existent blood transfusion services, particularly in local medical 
facilities in poor countries where blood donation is often viewed with suspicion, 
add to the difficulties of providing proper care for mine victims in the developing 
world. 

The first and most pressing priority is to set up adequate medical care and 
rehabilitation services where they do not already exist. Many humanitarian 
organizations have done a great deal in this regard. The ICRC, for instance, 
provides first aid and surgical help, as well as rehabilitation. These activities are 
complemented by the training of local medical personnel in the treatment of 
mine victims carried out by the ICRC delegations in the field (for instance, using 
the pamphlet and video referred to above). But organizations involved do not 
have enough resources to cope with the extent of the needs. 

One way governments could help (assuming they are willing) would be to 
offer the services of under-utilized military medical personnel and resources to 
humanitarian agencies. This could make a significant contribution in the fields 
of first aid and evacuation, anaesthesia, surgery, nursing, hospital organization, 
rehabilitation and psychological support. 

A leg is amputed from a mine victim 
in Afghanistan. Because of the 
extensive physical and emotional 
trauma involved in the loss of a limb, 
the decision to amputate is never 
taken lightly. 

Inadequate health 
facilities in conflict 
areas 

Improving treatment 
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CHAPTER IV 

IMPACT ON SOCIETY 

With an ·ICRC technician watching, a 
Cambodian amputee recently fitted with 
a prosthesis learns to walk while 
holding her baby. Artificial limbs make 
it possible tor people to resume normal 
lives where it would otherwise be 
impossible. Encumbered by crutches, 
a young mother would not be ably to 
carry her child. 
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Over and above the injuries that mines inflict on individuals, 
they can have a crippling effect on entire societies. 

Huge tracts of fertile land remain inaccessible until mines are removed In 
Zimbabwe, for example, an estimated one million acres of fannland, bush and 
forest along the Zambian and Mozambican borders have been rendered 
useless by mines planted during the Rhodesian crisis, which ended in 1979. In 
Angola, British mine-clearance experts estimate that 20 million mines have 
been laid over one-third of the national territory. Hundreds of thousands of 
mines are believed to have been planted or scattered in northem Somalia by 
govemment and rebel forces, terrorizing nomadic herdsmen and denying them 
access to traditional grazing lands. In Afghanistan, where anything from five 
to 15 million mines were strewn during the Soviet intervention, vast areas are 
expected to lie useless well into the next century. The United Nations, which is 
operating 27 mine-clearance teams in Afghanistan, estimates that it will take 
15 years to clear pnority zones alone. In Iraqi Kurdistan, mine clearance is 
being carried out but against monumental odds. lfestem military sources 
indicate that 480,000 to 600,000 mines were laid there EVERY DAY during the 
four-month period prior to the Gulf war. 

In the fanner Yugoslavia, estimates oflandmines currently in place vary 
from 800,000 to three million. As for Cambodia, whose legacy oflandmines 
has been referred to by one Amencan joumalist as «One of the worst man
made environmental disasters of the century», at least four million devices lie 
in wait in its fields and jungles, particularly in the west em part of the country. 

Cultural, social and economic factors 
heavily influence the way mine victims are 
treated. The extent of damage done to the 
country's economy and hence to its future 
can depend on geographical and economic 
considerations. 

Since mines are a problem almost 
exclusively in poorer countries and in those 
recovering from a conflict, the costs of 
treating mine injuries are proportionally 
extremely high; in a place where the average 
monthly wage is US$ 15, a $125 prosthesis 
can easily be too expensive for the average 
farmer. Similarly, at the national level, the 
medical infrastructure in a poor or 
developing country is less likely to be able 
to cope with an influx of people injured by 
mines. Initial treatment is complicated, 

costly and time-consuming, and some victims, such as leg amputees, may require 
periodic treatment or fitting with prostheses for the rest of their lives. In addition, 
if a proportion of the arable land is rendered unusable, this can result in famine 
in a poor country, whereas it would cause only a moderate rise in prices in a 
country with an advanced economy, agricultural stocks and trade possibilities. 

Medical professionals and others involved in caring for mine victims have 
emphasized the urgent need for epidemiological information on the incidence of 



mine injuries. Equally important is the need to gather objective and systematic 
information on the short- and long-term social and economic consequences of 
landrnines, including the effect of an influx of mine victims on local health 
structures. Such studies are now being conducted in preparation of the Review 
Conference of the 1980 United Nations Weapons Convention. 

In countries with severe landrnine problems, it is the rural poor who are most 
likely to suffer. These include farmers, nomads, herders, fleeing refugees and 
refugees returning horne after the hostilities end. For example, among civilian 
mine casualties brought for treatment to ten of the ICRC's surgical hospitals 
throughout the world in 1992, three-quarters were people of peasant background 
injured while foraging for firewood, tilling the fields, herding livestock or returning 
to their homes. Many were women and children. 

In Afghanistan and Cambodia, as elsewhere, children are particularly 
exposed to injury by mines, as they are often put in charge of animals and 
traverse wide tracts off and in search of fresh pastures. Just under half of all 
the casualties treated by the ICRC when it was running the hospital in Kabul 
were women and children. Children account for 23 percent of the wounded 
treated by the ICRC in connection with the Afghan and Cambodian conflicts. 
Figures from the Hargeisa hospital in northem Somalia (Somaliland) show 
that nearly three-quarters of mine victims are children between five and 15 
years of age. In the fanner Yugoslavia, at least two children are currently being 
admitted to hospitals every day with severe mine injuries. 

At the ICRC hospitals in the Pakistani cities of Peshawar and Quetta 
bordering Afghanistan, 44 percent (1,530) of the wounded admitted in 1992 
had mine injuries. From April to July 1992, the proportion increased 
substantially as refugees retumed to Afghanistan following the fall of the 
Najibullah govemment. A study conducted in Peshawar between June and 
December 1992 shows that at the time of the mine blasts 85 percent of the 528 
mine victims were engaged in non-military activities such as fanning, travelling 
or tending livestock Just over three-quarters were retuming refugees. 

The rural poor are among the most vulnerable groups in the more destitute 
parts of the world. Their livelihood often depends on subsistence farming, and 
they have little or no food or money in reserve. By incapacitating some of them, 
mines generate fear that prevents the rest from engaging in their traditional work. 
This can force migration to the cities and seriously impede the development of 
entire populations, or even impoverish them completely. 

Existing services in countries most severely affected by mines cover only an 
estimated 15 to 20 percent of the needs of the physically handicapped. In poor 
countries at war, there are rarely any government-provided physical and 
psychological rehabilitation services for civilian amputees; the meagre resources 
available are devoted to treating wounded soldiers. Practically all the treatment 
or rehabilitation that is available is provided by the ICRC working in cooperation 
with National Societies and the local Red Cross/Red Crescent or by non
governmental organizations such as HI, Worldvision, the Viet Narn Veterans of 
America Foundation, the Cambodia Trust, the American Red Cross, the Sandy 
Gall Appeal, German Technical Cooperation, Voluntary Relief Doctors of 
Germany and the J aipur Foot Project. 

Many amputees do not receive artificial limbs. Civilian victims are often 
unaware of what prosthetic devices can offer and return to their villages on 
crutches, whereas if they were properly fitted with prostheses the quality of their 
lives could be much improved. Those that are aware of the possibilities afforded 
by prostheses may be put off by the travelling involved, the long waiting lists or 
simply by fear. 

Who are the 
victims? 

Medical services 
and physical 
rehabilitation 
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Patients learn how to use their (new) 
artificial limbs at an ICRC orthopaedic 
workshop. Amputees are admitted once 
their wounds have healed as completely 
as possible, which may be from a few 
weeks to months after surgery. Fitting 
and treatment can take from tour to eight 
weeks, depending on the location and 
severity of the amputation. 

Amputees in society 
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The cost can be prohibitive as well. Each prosthesis 
must be made individually, and it takes many hours to 
fit an amputee. The amputee must undergo weeks of 
painstaking physical rehabilitation. What is more, 
prostheses have to be replaced periodically: children 
require new prostheses about twice a year and adults 
once every two or three years. An artificial limb is 
therefore considered a luxury. Even so, the demand 
exists, and the number of orthopaedic workshops is 
often insufficient to meet it. 

Realizing that war-disabled people in many 
countn"es receive little or no attention, the JCRC 
decided in 1978 to create a special orthopaedic unit 
within its Medical Division. By 1992 it had 
produced some 60,000 artificial limbs in the field 
and set up 33 orthopaedic programmes for 
amputees and two for paraplegics in 17 countn"es: 
Angola, Ethiopia, Mozambique, Chad, Zimbabwe, 
Uganda, Kenya, Sudan, Colombia, Nicaragua, 
Lebanon, Syria, Afghanistan, Pakistan, Myanmar, 
Cambodia and l1et Nam. 

Tfaining local prosthetic technicians is not an adequate response to these 
countn"es' needs; the economics of countn"es at war or rebuilding after a 
conflict are such that many local specialists immediately emigrate in search of 
higher-paying jobs once they are trained Most countn"es where the JCRC and 
other non-govemmental organizations operate simply do not have the 
financial means to canyon such programmes in a viable manner on their own. 
For the JCRC, which is only supposed to work in situations of conflict, finding 
sponsor organizations to take over when it must withdraw is a very sen"ous 
problem. Without such sponsors, all the amputees in the countiy can be left 
without a source of replacement devices or repair facilities. 

Mine amputees in poor countries generally leave hospital without artificial 
limbs, and return to their villages with little hope for the future. Few developing 
countries have laws to protect amputees against discrimination or exploitation. 
In any case, enforcing such laws would prove virtually impossible in many 
situations, given local cultural and religious traditions or, depending on conflict 
conditions, the breakdown of law and order. 

In some poor communities the handicapped are more readily accepted than 
in Western countries. Nonetheless, a number of factors contribute to making 
integration difficult in any society. HI recently carried out a study on how mine 
victims returning to a small town in Mozambique fitted into society after 
amputation. It found that the family was still the best guarantee of social 
protection, but that this support was not as reliable as it had been because of 
growing urbanization and other problems. 

In agrarian or pastoral societies, where muscle power means survival, amputees 
are often viewed by their families and communities as a burden. To their families 
they are, economically speaking, just another mouth to feed. In Cambodia, for 
example, nearly every aspect of life is dependent on the rhythm of rice cultivation 
-flooding, planting, replanting, and harvesting. The work is very labour-intensive 
and requires the participation of every man, woman and child. A person who has 
become physically disabled is therefore considered as someone who eats but 
produces nothing. 

Thus, even when the family can be counted on as a source of social protection, 
the amputee faces a serious problem in finding a productive place in society and 
might remain an outcast for life. 

Cultural or religious stigmas may also play a role. Mine blasts can lead to 



amputation, but they can also leave individuals blind or deaf, 
seriously disfigure their faces or bodies, or cause palsy. 
Depending on the traditions and culture in question, if the 
individual is unmarried prior to the injury, the chances of 
participating in the community as a married adult with 
children can be minimal. Women amputees are less desirable 
as wives because they cannot work in the fields or tend 
livestock. They may be considered to be sullied and become 
virtual outcasts. Men who are missing a limb often migrate 
to the towns, where they may become beggars or even petty 
criminals. 

Effect on humanitarian assistance 
Mines not only sap the economy and overload the 

infrastructure of the country itself; they also pose a very 
serious threat to humanitarian organizations working in areas 
beset by conflict. 

To protect their staff, such agencies are often forced to 
take the extremely difficult decision to avoid mined areas 
altogether. The ICRC, for example, has adopted a strict policy 
whereby it does not permit its staff to take any risks in this regard; ICRC personnel 
are instructed to look out for and to avoid any suspicious objects. In practice this 
can mean extremely high transport costs, as aircraft are used where roads are 
off-limits, or it can exclude entire regions from ICRC activities. 

In the Planalto region of Angola in 1990 the roads were heavily mined and no 
cross-line operations were authorized. The ICRC was forced to use air tranport 
to bring thousands of tonnes of food and seed to hundreds of thousands of 
displaced people in small besieged towns. Hercules heavy-lift aircraft and up to 
seven smaller planes were used to ferry relief supplies over relatively short 
distances. Although many of the flights lasted less than 15 minutes, infrastructure, 
insurance, plane rental and the relatively high expense of take-offs and landings 
translated into extremely high costs, accounting for up to half the total relief 
budget. 

In 1993 a number of incidents occurred in which the staff of humanitarian 
organizations were killed or wounded by mines. Six first-aid workers of the Sen
egalese Red Cross were killed on 25 January when their vehicle struck a mine. On 
5 February a mine blast killed two Mozambicans and injured three others on a 
relief mission in Mozambique's Zambezia province. On the same day in north
western Somalia, a mine cost the lives of five people, three of them local ICRC 
employees. A Russian flight engineer in Angola died soon after stepping on a 
mine, which also injured several other crew members. Their plane, which was 
chartered by the World Food Programme, was shot down on 27 April by rebel 
forces and obliged to land in a minefield. In early June, one French and two 
Pakistani mine clearance workers were 
killed in separate incidents by 
landmines in Kuwait, bringing the 
number of personnel killed there in 
mine-clearing operations since Febru
ary 1991 to over 50; on 27 November a 
Rwandese Red Cross employee was 
killed and 3 others seriously wounded 
when a truck belonging to the Belgian 
Red Cross hit a mine in Rwanda. 

Handicapped tor lite, this child, 
photographed in Pakistan in the early 
1980s, will require the assistance of his 
family well into the 21st century. More 
children are mutilated or killed by mines 
than by any other weapon. 
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CHAPTERV 

MANUFACTURE OF AND TRADE IN LANDMINES, 
AND TECHNICAL CONTROL METHODS 

The secret weapon 

In October 1992 the United States Congress declared a one-year 
moratorium on the export of mines. In the previous ten years, the US 
State Department delivered licences for the export of mines worth about 
$980,000 through ten sales contracts. Several countries had already placed 
new orders for scatterable mines in the hope that the moratorium would 
not be renewed in October 1993. It was, however, renewed for a period of 
three years. 

The extension of the US moratorium and increasing media coverage 
of the carnage caused by mines helped raise awareness of the problem of 
mine exports in late 1993. The United Nations General Assembly, at its 
Forty-eighth session, adopted three major resolutions, one of which called 
for member States to agree to a moratorium on the export of antipersonnel 
mines that pose grave dangers to civilians. The other two texts addressed 
the need for assistance and cooperation in mine-clearance activities and 
the convening of the Review Conference for the 1980 Weapons 
Convention. 

The US moratorium and the United Nations resolutions send a strong 
political message to the governments of the world to take similar steps. 
While a generalized moratorium would be much more effective than a 
unilateral one, it would not solve the problem of trading in mines. It is 
clear from the experiences of the former Yugoslavia, Somalia and 
Afghanistan that wherever there is enough demand, the clandestine or 
semi-clandestine trade is there to meet it. The only effective way to stop 
trade in mines is to nip the problem in the bud and halt production. 

The arms trade is shrouded in secrecy, and trading in mines is no exception. 
There is a remarkable lack of information and awareness in this respect, as is 
indeed the case for all questions relating to mines. 

Between 35 and 40 countries are today thought to produce between 500,000 
and one million mines per year; of these countries, 24 are known exporters. There 
are currently about 150 types of mine in production by approximately 100 
companies worldwide. The exact numbers cannot be determined because 
rudimentary devices can be produced easily without being registered, licensed or 
declared, and even sophisticated mines can be copied in other countries or 
produced in secret. 

When the export of mines from one country to another is banned, producers 
often deal through intermediaries (a process known as "triangulation") or set up 
production in third countries to circumvent regulations and avoid public 
opposition (which is an especially important factor in some countries in the 
West). It is therefore most important for any moratorium on the export of mines 
to be a generalized one. 

Companies producing mines are generally small, but do not rely on mines 
sales alone for their income. Production is thus easily shifted from one country 
to another. 

Technology has been transferred from the industrialized lli'stem countries 
to other parts of the world, with mines now being increasingly assembled by 
local or regional subsidiaries. For example, explosives have been shipped by 



French and Swedish manufacturers to Singapore, where the State industry 
produces its own mines. "Evidently," says one joumalist specializing in the 
anns trade, "the use of subsidiaries has involved a highly developed infra
structure covering credi~ financing, shipping and so on. Trade in commodities 
such as tobacco, grain or coffee has often been used as a cover. "As public 
opinion against mines has grown in lfestem countries, production has 
increasingly been transferred elsewhere, in particular to Singapore. 

There have been reports according to which Italy was a major exporter to 
Iraq even after anns trading with the Iraqi govemment had been banned Until 
then, some 20 million mines had been sold to the Iraqi govemment by Italy 
and other countries. 

As with most dealing in weapons, sales are generally conducted with the utmost 
confidentiality. Because of the low price of antipersonnel mines, it is economically 
advantageous for mine producers to manufacture as many of the devices as 
possible. They generally research and develop the mines for the use of their own 
countries' armies, which store them as strategic stocks (unlike ammunition, stores 
of mines are not depleted during training exercises). Once this market is saturated, 
such companies must tum to exports to keep their research staff busy, remain 
competitive and continue profitable production. 

"Unidentifiable" producers include 
State production units in some 
countries (notably among the members 
of the former Warsaw Pact), dozens of 
companies engaged in their own sooooo 
production in secret, and guerrilla 
movements making their own mines (a 700000 
relatively small number of devices have 600000 
been made, for example, from 
unexploded bombs or shells). Often the 500000 
mines produced by "unidentifiable" 

400000 companies are copies of versions 
registered elsewhere. 300000 

The former countries of the Warsaw 
Pact may have begun reducing 200000 
production of mines, as their economies 1 ooooo 
are being converted. They nevertheless 
have immense stockpiles of these 
weapons and are now beginning to 
export them as a means of earning 

Average production of mines* 

known 

unknown 

us 

per year, by source 
(averages calculated since 1 980) 

Western Europe Warsaw Pact 

Source: The Arms Project and Physicians for Human Rights 

Rest of world 

foreign currency. They do not generally 
publish figures on trade. The conversion 
of their industries to other products 

*These statistics concern registered and licensed mines manufacturers, and 
are obviously partial at best. 

could nonetheless represent a giant 
stride towards reducing the worldwide production of mines. 

The whole situation is made all the more obscure by the fact that the arms 
trade, including the trade in and production of mines, is becoming increasingly 
clandestine. 

Although mines are clearly considered as weapons and are subject to export 
licensing procedures, they are traded in very large numbers either officially or 
unofficially. One indication of the extent of this trade is the wide range of models 
found in various conflicts. Recent reports by Africa Watch and the United States 
Congressional Research Service counted no less than 3 7 different types of 
landmines from at least eight countries in Angola. These countries include 
Belgium, China, the former Czechoslovakia, Germany, Italy, South Africa, the 
United States and the former Soviet Union. A similar variety has been found in 
Somalia and Cambodia, together with mines manufactured in Bulgaria, China, 
the former East Germany, Hungary, VietNam and the former Yugoslavia. 
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Prices 

Development of 
undetectable mines 

Mines may be produced with 
plastic, wooden or other non
metallic casings. This is a 
pressure-sensitive blast mine 
contained in a simple wooden 
box. 

Making mines less 
dangerous 

Antipersonnel mines are not only cheap, they are also very easy for weapons 
plants to manufacture. According to quotes from weapons producers, average 
prices for landmines vary from $6 to $75 per unit. In practice the price of a mine 
can vary widely; it may be extremely low, as surplus stock can be sold far below 
cost price and sales are sometimes subsidized by the government of the selling 
country as part of a military assistance programme. 

Models in the lower price range include the Brazilian APNM AE T1 at $5.80 
and the Belgian NR 25, which sells for $6.70 in lots of at least 5,000. Prices can 
be even lower for newer and more sophisticated products. In one quoted sale, 
the United States Department of Defense paid $11.21 per unit for one million 
M77 scatterable antipersonnel/anti-tank mines, which are delivered by the new 
Modular Pack Mine System (MOPMS). 

Anti-tank mines command far higher prices than antipersonnel devices. Some 
of the more modern and sophisticated anti-tank mines from the United States 
and Europe sell for thousands of dollars each. The most expensive known Asian 
mine is the STM-1 plastic anti-tank mine from Chartered Industries of Singapore, 
which sells for $78. 

The higher the price of the mine, the more likely it is that it will include a 
neutralization device, which permits the unit to be reused. 

Mine-detection techniques rely heavily on metal sensors. The development of 
non-metallic mines thus makes a very complicated job still more hazardous. Newer 
mines are designed to be cheap, tough and light, and incorporate non-metallic 
materials including bakelite, plastic, wood composites or even cardboard. Mines 
with plastic casings also remain active longer. On the other hand, wood or 

cardboard casings decay and may actually leave 
mines inoperative after a relatively short time. 

Mines that are made of such materials and are 
therefore undetectable can be fitted with a metallic 
insert to make them safer for mine-clearance teams. 
Ideally, such inserts should be cast directly into 
the explosive charge when the mine is 
manufactured so that combatants cannot remove 
them before planting the mines. 

Apart from the fear created in mine-clearance 
teams, there is no clear military advantage to be 
gained by planting completely undetectable mines. 
Detectable mines do just as good a job of 
terrorizing civilians. The only objective served by 
unnerving mine-clearance workers would be 
marginal at best; it would slow clearance 

operations or make them altogether impossible, but this would apply to clearance 
teams on both sides. 

Conventional armies thus have little or nothing to gain from the use of such 
weapons. They often mark their minefields and openly let their positions be known 
to adversaries. As for other combatants, there is no evidence that guerrilla armies 
prefer undetectable varieties. Many simply take whatever weapons they can get. 

A ban on the production of undetectable mines would therefore not necessarily 
be opposed by governments or armies. Even those undetectable mines already in 
military stocks could be made detectable by adding inserts or metal tape. This 
would therefore appear to be a prime area for the States of the world to take legal 
measures banning the use of undetectable mines. 

Mines can be made more safe. Unfortunately, the total absence of regulation 
of the mines market at the international level has meant that producers are entirely 
free to respond to market forces. Investment and creativity have thus generally 



resulted in making mines more insidious, not more safe. One way to ensure that 
fewer people are hurt or killed by mines is to incorporate neutralization or self
destruct mechanisms in the devices. Another is to regulate the production of 
mines to ensure that they are always detectable. 

Self-destruct mechanisms involve the use of a timed trigger to set off the 
detonator and explosives, while neutralization renders the detonator or explosive 
ineffective after a certain period of time. 

The idea of a mine unexpectedly blowing up when its timed self-destruct 
mechanism is activated may appear fraught with danger. Most experts agree, 
however, that self-destruction is by far preferable to neutralization (whereby the 
explosive is not detonated but the mine is left inactive). Indeed, any method of 
dealing with mines must take into account the possible failure of the control 
system. A mine that fails to self-destruct is very dangerous but is a known quantity, 
whereas one that fails to neutralize itselflooks identical to one that has neutralized 
itself; it can be as hazardous for mine-clearance teams as a booby-trap. 

Neutralization vs. 
self-destruction 

Self-destruct and neutralization techniques 

There are at least five systems of this type which can be used to make mines 
safer. They rely mainly on the use of acids, electronics, batteries and chemical or 
biological systems. 

A trigger mechanism consisting of a metal strip under tension which is subjected 
to the corrosive action of an acid can be used to set off a mine after a period 
ranging from several days to several months. This type of self-detonation is 
relatively simple and inexpensive, and can be adapted to retrofit many of the 
hundreds of millions of mines already in storage. The system assumes that soldiers 
planting the mines will go through the process of setting the acid trigger and will 
do so correctly. Even when specific metals and acids are used and properly dosed 
there is no way of knowing precisely when the mine will self-detonate. 

Integrated circuits similar to those found in computers and watches provide 
by far the most accurate and reliable timing method for mine control systems. 
They can be combined with command systems using radio or laser messages to 
activate or deactivate mines. Such systems are currently employed for anti-tank 
mines, which can cost over $1,500 and are generally recuperated for reuse, but 
their cost could be prohibitive for antipersonnel mines. 

If the detonation of the mine is dependent on the charge of a battery, the mine 
will become neutralized when the battery loses its power after a given length of 
time. Here too, the inaccuracy of the timing mechanism is a disadvantage (some 
"short-life" batteries designed to be active for 30 days have been known to last 
over a year). But "arming" the mine by inserting a replaceable battery means that 
the mines themselves can have a much longer shelf life or can even be reused. 

These techniques have not yet been perfected and are now under research. 
Some explosives, such as those used in detonators and booster charges, become 
more sensitive as they age and are more likely to go off. If this process could be 
measured and controlled it could make the mine self-destruct after a specific 
period. 

On the other hand, TNT, which is the main ingredient in most mines, is 
inherently stable and unsusceptible to such chemical action. There is now talk of 
research into the use of micro-organisms capable of digesting it. 

Acid-based 
self-detonation 

Electronic self
detonation or 
neutralization 

Battery-based systems 

Chemical and 
biological systems 
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CHAPTER VI 

MINE CLEARANCE 

Mine clearance vs. 
mine breaching 

Locating minefields 

There are currently an estimated 50 to 300 million mines 
lying hidden throughout the world, and each is a potential 
killer. Most are concentrated in about ten countries. 
What can be done, apart from preventing the irresponsible 
laying of mines in the future, to deal with a problem of such 
daunting proportions? What techniques are now employed 
and what new ones might be developed to help find and get 
rid of mines once they no longer serve any purpose? How 
much will the elimination of this problem cost, and who 
bears the responsibility for paying for it? 

Mine clearance is different from mine breaching. A mine-clearance operation 
aims to rid an entire area of mines as effectively as possible and without major 
time constraints. Mine breaching is a military operation aimed at clearing a path 
for troops or vehicles through a minefield. It may thus be carried out in the heat 
of battle, with the time factor playing a decisive role. Since it is a military operation 
carried out during battle, breaching can be done with a calculated "acceptable" 
percentage of missed mines and casualties, whereas the optimal aim of clearance 
should be to rid the area of all mines, without harm to clearance personnel. 

Mine-clearance operations generally include four distinct phases: location 
and identification, detection of individual mines, neutralization and disposal. 
Since many mines are booby-trapped or include anti-tampering devices it is often 
considered that the last two phases are better combined, and so mines are often 
blown up on the spot. 

Locating minefields involves delimiting and marking an area where there are 
likely to be mines, without necessarily finding them. The approach is a negative 
one; because the devices are generally hidden, the mine-clearance team must 
proceed by eliminating one portion of the area after another as a likely minefield. 
The fact that no mines are found in 90 percent of a suspected area does not 
necessarily mean that none will be discovered in the last 10 percent; the experience 
of the mine-clearing team, the absence or availability of records and other factors 
come into play when determining how far the team should go before it declares 
a zone safe. 

Ideally, of course, to ease clearance operations minefields should be demarcated 
or at least recorded when they are planted. This is far from the case in practice. 
In most low-intensity guerrilla wars around the world, antipersonnel mines are 
laid haphazardly and are left unmarked. When scatterable mines are deployed 
there is no way of determining the perimeter of the area affected. Its size and the 
density of the mines scattered will depend on a number of variables, including 
the type of mine, the type of dispenser, the number used and the speed and 
altitude of delivery. While they are initially strewn along the surface of the terrain, 
some often become concealed in undergrowth, are covered by sand, dust, stones 
or snow or are displaced by water run-off. 



Minefields can thus vary greatly in size. Some may be many kilometres long. 
The smallest "minefield" is of course a single, isolated mine. 

When minefields are not demarcated and no records are kept, the detection of 
a few mines around a likely perimeter can indicate a minefield. When all else 
fails, mines may be found by relying on local intelligence. Mine-clearers often 
ask local people where and when mine incidents occurred; they ask specifically if 
any livestock has been killed by mines. They look for tell-tale debris or craters 
from past explosions. Specialists can also try to identify areas likely to be mined 
by deducing the logic behind the original deployment. 

Once unmarked minefields are found, they must be demarcated. This is not a 
simple task, especially in regions where marking signs may be valued for their 
worth as building materials or saleable souvenirs, or for other reasons. For 
example, in poor countries signs have often been removed and reused to enclose 
livestock , to cover roofs or to be placed around orchards or fields to deter pilfering. 
In order to get around these problems, deminers in Afghanistan have used red
painted stones as markers because they have no other value. 

One of the provisions of the 1980 United Nations Weapons Convention (see 
also Chapter VID stipulates that all feasible precautions must be taken to protect 
civilians from the effects of mines. It mentions inter alia the posting of warning 
signs or the provision of fences as a way to protect civilians. This is a serious flaw 
in the Convention, as these types of precautionary measures are not effective in 
practice, for the reasons explained above. 

Detection, unlike the locating of minefields, is 
a positive process whereby individual mines are 
actually discovered. 

It might seem incredible that in an age of high
tech automation demining techniques should rely 
heavily on manual search methods, but such is 
the case. Almost all experienced clearance 
specialists concur that manual methods are far 
safer and more reliable than any mechanized or 
sophisticated techniques so far devised. Automatic, 
mechanical or biologically based mine-detection 
and detonation techniques are however still being 
developed, and may prove extremely helpful in the 
future. 

Mine-detection techniques 

In practice there are three main methods of 
detection. They rely respectively on: the use of 
metal detectors; prodders, such as bayonets, knives 
or screwdriver-like instruments to probe the ground 
for the mine casing; and trained dogs, which can 
smell out explosives. Some mine-clearance 
operations also use mechanical means to unearth 
or explode the devices. 

The growing use of non-metal mines has in recent years made systems relying 
solely on metal detection unfeasible and dangerous. Here, mine-clearance 
personnel operate metal detectors in Mozambique. They will have to supplement 
the search with sniffer-dogs or with careful prodding afterwards. 

Most metal mine-detectors are portable and are operated by one man. They Metal detectors 
consist of a search coil located on the end of an extending telescopic pole. Larger 
and more sensitive search coils and related systems may be carried in arrays on 
the front of vehicles, usually with some form of control device which will stop the 
vehicle when a suspicious object is detected. 

The obvious drawback of metal detectors is that they will not react to plastic, 
wood or cardboard mines. In addition, their use is complicated by the presence 
of other types of metal debris. 
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Prodders or probes 

Use of animals 

Mechanical 
techniques: mine 

actuators 

Mine-clearers also find mines by taking rigid pieces of metal about 9 to 12 
inches long and inserting them into the earth at a shallow angle (approximately 
30 degrees). When the prod touches something hard the operative will begin 
"feeling" the contour to ascertain whether it is a rock, debris or a mine. This 
technique is effective in soft ground, but less so in rocky terrain. There is also a 
danger that the mine might have been displaced so that its pressure-sensitive lid 
is facing the prod. And some mines are purposefully designed with irregular 
shapes. 

The explosives in mines give off trace amounts of a particular smell which is 
too faint to be detected by man, but can be picked up by dogs. Some gas 
chromatography devices can detect this scent too, but properly trained dogs are 
many times more sensitive than the best equipment now available. Dogs are 
being used with success in Afghanistan and southern Africa but they have certain 
limitations. They tire easily, work inconsistently and require much time and effort 
to train properly. Their «service life» is also relatively short. Few experienced 
mine-clearance experts consider that animals provide anything more than 
occasional back-up for their activities, if they use them at all. 

Local inhabitants may also use animals to detect the presence of landmines. 
Livestock can be herded over a suspected minefield to ensure that it is safe to 
cross, and horses or camels are often marched ahead of refugee caravans or 
convoys for the same reason. 

The idea behind mechanical detection and detonation is to use heavy equipment 
to blow up landmines faster and with greater safety than is possible with manual 
detection techniques. Their effectiveness is generally lower, but this depends on 
the nature of the terrain, the type of mine and the equipment used. Mechanical 
techniques can thus sometimes be preferable to hand clearance. 

Flails were developed in World War II. They consist of weights at the end of 
chains mounted on a central rotor at the front of a tank or bulldozer. The weights 
beat the ground, thus causing mines to explode or break up. In ideal circumstances, 
namely on flat, hard ground, flails can be relatively effective against antipersonnel 
mines. But in some types of soil the mines can be pushed in more deeply or flung 
around by the chains. The flails may also damage the mines without destroying 
them. 

As a rough guide, one man can clear 20 to 50 square metres per day using the 
manual prodding technique. In contrast, under satisfactory conditions, one man 
operating a flail can clear about 15,000 square metres, albeit not always obtaining 
an acceptable clearance rate. In rural areas crossed by nomads or used for 
agriculture, even if only 90 percent of mines are removed the statistical reduction 
in risk to an individual is substantial. In situations where time and money are 
limited and the techniques chosen must yield the greatest benefit for a maximum 
number of people in the shortest time possible, flails can be the ideal device. 

Roller or plough systems, which are mounted on tanks and similar vehicles, 
can also prove fairly effective. But they have limitations on undulating or stony 
ground. Rollers were used by the Royal Ordnance company in Kuwait to "prove" 
the ground once mine clearance by other means had been completed. As no 
system is 100 percent effective, this helped detonate a number of remaining mines. 
Ploughs use sets of parallel prongs to scoop up the mines and then push them 
aside if they do not explode. Another means of detonating antipersonnel mines 
is to drive tracked vehicles over them, but this is not considered to be particularly 
effective. 



Designers of mine-detection systems are constantly exploring new techniques New developments 
for locating buried or hidden objects. Recent investigations have included the 
use of impulse radars, radio frequencies, and magnetometers. The Swedish 
National Defence Research Establishment (NDRE), for example, has been 
exploring three techniques: impulse radar, multispectral reconnaissance and 
biosensors. The last make use of a response observed in a particular muscle of 
cows to detect extremely low traces of TNT (such muscle tissue is readily available 
at any slaughterhouse). The multispectral method could be useful in locating 
minefields, and research is currently going on in Europe and the United States 
into thermal imaging techniques, whereby the thermal mass of a mine is detected 
after a temperature change. 

Although some of these advanced systems show considerable promise, most 
specialists believe it could take years to achieve tangible results that will permit 
more rapid and efficient clearance. 

Many mine-clearance professionals believe that there is an unconquerable 
desire among those responsible for planning, funding and researching mine
clearance projects to develop a magic piece of equipment which will cure all ills. 
Much of this desire results from lack of confidence or experience in handling 
mines or dealing with them at close range. This lack of confidence is greater 
among the planning bodies than among mine-clearance operators themselves. 
For the time being, the latter would much rather clear a minefield on their hands 
and knees, using a mine probe and a magnetic detector, than trust in the 
effectiveness of a mechanical clearance vehicle or explosive clearance technique. 

Manufacturers of metal-seeking mine detectors often claim that their equipment 
will detect even the small components in mainly non-metallic mines. While this 
may be true, it often applies only under ideal conditions. But the conditions 
faced by the user are generally very far from ideal, and he or she needs a piece of 
equipment which functions well all the time. Specialists fear that the next 
generation of mines may be completely undetectable by the present generation 
of electronic mine detectors. Meanwhile, time-honoured manual search methods 
remain the most reliable. 

Neutralization and disposal 

Once a mine has been located, it needs to be disarmed. 
This can be done by reinserting the safety pin (as in the Italian 
V69), or by removing the detonator (the Italian VS50 and 
TS50), the booster (Chinese T72A) or the striking mechanism 
(Soviet PMN), or by fitting a safety cap, as in the Belgian 
NR409. Once neutralized, the mine can be disposed of safely. 

It is not always so simple to disarm a mine. Mines linked to 
tripwires can be extremely sensitive. Mines such as the PMN 
get increasingly unstable with age and become too dangerous 
to handle. Others, such as the Chinese T72B, are fitted with 
anti-handling devices to make them explode when moved. Even 
experienced deminers have been killed or injured while trying 
to clear booby-trapped mines. Mines are therefore often 
destroyed on the spot with an explosive, without ever being 
touched. 

If mines are not destroyed in the field, they are usually 
removed to another location where they are blown up in 
batches. This is more economical than on-the-spot destruction, 
but care has to be taken to ensure that all mines have been 
effectively neutralized in order to avoid accidents. 

In mine clearance, having the proper training can be a matter of life and death. An 
unearthed mine is a lethal danger until it is deactivated. Booby-traps and anti
tampering devices must always be taken into consideration. The mine could explode 
in the least likely circumstances. Whenever possible, detonating mines is the 
simplest way of clearing them, even after they are unearthed. 
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Reliability thresholds 

The economics 
of mine clearance 

Personnel, insurance 
and equipment costs 

Funding mine 
clearance 

No system of detection and disposal is 100 percent reliable, and there is no 
generally accepted threshold of reliability. In military breaching operations the 
proportion of mines found and destroyed or deactivated can be as low as 80 
percent. Such a rate might be sufficient in a situation subject to military imperatives 
but it is nowhere near acceptable for demining areas for civilian use. While 
mechanical techniques such as flailing can find and destroy 90 percent or more 
of the mines in a given area, manual demining can easily reach an effectiveness 
rate of 99 percent or even more. Suspected minefields are therefore often flailed 
and then cleared manually. 

From a purely statistical point of view the chances of an individual being killed 
or wounded while crossing a field where 99 percent of the devices have been 
removed or exploded are extremely low (mines are generally not planted so densely 
that the remaining one percent would constitute a statistically high risk). Of course 
the chances of an incident grow in proportion to the number of times the space is 
crossed. The "acceptable" threshold will depend on a number of factors for a 
given area, including how densely the mines were planted, how frequently the 
field or road will be used and by whom (livestock or people), how accessible the 
area is for mine-clearance teams and how difficult the terrain is for demining 
operations. Economic factors are also very important in determining these 
thresholds, and indeed in determining whether or not an area is demined at all. 

Mine-clearance techniques vary widely in terms of cost -effectiveness. Clearing 
landmines by hand is an extremely expensive business which can cost as much as 
$1,000 per unit. Mine-clearance agencies often face a dilemma when deciding 
how to clear mines in a given country or region: should they clear the area 
intensively by hand, to be thorough, or by an extensive mechanical technique 
such as flails to cover as large an area as possible? In vast regions with low 
population densities and little or no traffic, such as North Africa and the Falkland/ 
Malvinas Islands, the answer may be that it is not economically feasible to clear 
mines at all. In such cases vast stretches of land are left infested by mines, and 
are simply written off as if they had been contaminated by radioactive fallout. 

Well-trained and experienced people must be used wherever possible, and must 
obviously be paid properly to compensate for the risks involved. Good insurance 
coverage is increasingly difficult to come by. Annual premiums of $15,000 for 
$400,000 cover are considered to be standard for clearance personnel. Mechanical 
clearance too is particularly expensive. The equipment has to be designed to 
withstand the blast and the fragmentation of anti-tank or antipersonnel mines. A 
typical flail, for example, costs about $350,000. The cost of support services, 
such as medical treatment and casualty evacuation, are also substantial. Given 
the high rate of casualties, such facilities must be available on constant standby 
to ensure proper care and evacuation. If they already exist, so much the better, 
but otherwise they must be set up before work starts. 

Generally speaking, the affluent countries have rarely participated to any 
significant extent in mine-clearance operations in contexts where they themselves 
have had no direct military involvement. For these countries, the link between 
mine use and the subsequent clean-up relies to a great extent on a feeling of 
responsibility, but any responsibility for the damage caused by profitable trade 
in weapons is largely ignored. Unlike other weapons sold for profit by these 
countries, mines engender the extremely onerous and time-consuming problem 
of clearance. The more information that is shared about this problem, the more 
likely it is that producer States and their populations will respond to this feeling 
of responsibility and reduce or ban the trade in mines, or at the very least make 
producers liable for clearing the devices they so profitably sell. 



HI has adopted an approach which combines financing and facilitating the 
activities of the Mines Advisory Group (a British-based demining and mine
awareness NGO) in Cambodia, Iraqi Kurdistan and soon in Mozambique, 
helping with the administration of programmes for training local mine-clearance 
staff, and circulating information to decision -makers and the public about 
landmines and their consequences. It coordinates its efforts with other NGOs, in 
the hope of bringing pressure to bear on the United Nations and governments to 
assume their responsibilities in the matter. 

It is estimated that over $2.8 billion were spent on supplying weapons to the 
guerrillas fighting the war in Afghanistan. To date, the amount spent on mine 
clearance has remained low, in the order of tens of millions of dollars (or a 
ratio of about one percent). 

Two of the countries most heavily affected by mines, Afghanistan and 
Cambodia, have both been the scene in recent years of relatively large-scale mine
clearance operations coordinated by the United Nations. 

The results of the United Nations action in Afghanistan, while somewhat limited 
owing to the lack of resources, have been very encouraging. The United Nations 
Office for the Coordination of Assistance to Afghanistan (UNOCHA) provides 
the funding, supervision, training and overall organization for a programme which 
is aimed at increasing public awareness of mines, giving training in mine-clearance 
techniques, surveying minefields and carrying out mine clearance. The programme 
clears mines in designated high-priority areas, and relies heavily on the work of 
seven non-governmental organizations, some Afghan, some foreign, which act 
as implementing agencies. It employs about 2,500 people, the overwhelming 
majority of whom are local, and has a yearly budget of about $20 million. Since 
the programme's inception in 1990, about 70,000 mines and other ordnance have 
been cleared from nearly 30 square kilometres of land. (The United Nations 
estimates that if a further 50 square kilometres of high-priority land were cleared, 
most people in Afghanistan could resume a normal, productive life. This might 
seem surprising in a country of over 600,000 square kilometres, but the clearance 
of small "priority" areas such as roads or mountain passes can effectively unblock 
access to far more vast regions.) 

In Cambodia the main body which has coordinated demining efforts is the 
Cambodian Mine Action Center (CMAC), which was set up under the auspices 
of the United Nations Transitional Authority in Cambodia (UNTAC). At the end 
of 1993 UNTAC left Cambodia, and the CMAC was handed over to the 
Cambodian government. 

The international community has an essential role to play in the collection of 
resources and the sharing of know-how for demining activities. Mines clearance 
programmes such as the ones set up by UNOCHA and CMAC are a vital link for 
information and resources in demining efforts. They should serve as models for 
action elsewhere, and they deserve the full support of the international community. 

Because of the sheer size of the problem, with tens if not hundreds of millions 
of mines laid throughout the world and each mine removed costing up to $1 ,000, 
mine-clearance activities must be extended as rapidly as possible. More staff and 
resources must be devoted to dealing with this problem. This will call for the 
development of more effective machines and techniques and the training of a 
veritable army of deminers. 

Future improvements in demining activities will doubtless include the 
establishment of data bases, with information on the situation in each country, 
maps and the shared experiences of demining operations. 

United Nations mine 
clearance 

Extending 
mine-clearance 
activities 
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CHAPTER VII 

MINES AND THE LAW 

Two sources of international law currently regulate the use of antipersonnel 
mines. 

The first is international humanitarian law, two basic rules of which apply 
directly to antipersonnel mines, namely: 

- Parties to a conflict must always distinguish between civilians and combatants. 
Civilians may not be directly attacked and indiscriminate attacks and the use 
of indiscriminate weapons are prohibited. 

- It is prohibited to use weapons which cause unnecessary suffering. Therefore, 
the use of weapons whose damaging effects are disproportionate to their 
military purpose is prohibited. 

These rules have become part of customary international law and thus apply 
to all States irrespective of their treaty obligations. 

The second source is treaty law, which applies only to States party to specific 
treaties. The most relevant text is the United Nations Convention on Prohibitions 
or Restrictions on the Use of Certain Conventional Weapons which may be 
Deemed to be Excessively Injurious or to Have Indiscriminate Effects, adopted 
in 1980. It is commonly referred to as the "Weapons Convention". Protocol II of 
this treaty is entitled Protocol on Prohibitions or Restrictions on the Use of Mines, 
Booby-Traps and Other Devices. 

The main provisions of the Protocol are as follows: 

- Mines may be directed only at military objectives, indiscriminate use is 
prohibited and all feasible precautions must be taken to protect civilians. 

- Remotely-delivered mines may not be used unless their location is accurately 
recorded or they are fitted with an effective neutralizing mechanism. 

- Records must be kept of the location of pre-planned minefields, and the parties 
to a conflict are also to keep records on other minefields laid during hostilities. 

- At the end of hostilities, the parties are to try to agree either among themselves 
or with other States or organizations to take the necessary measures to clear 
minefields. 

The 1980 United Nations Convention provides for the possibility of convening 
periodic review conferences to change or update its provisions. The French 
government took the initiative of c,alling for such a conference, which is now due 
to be held in 1994 or early 1995. This Review Conference will offer an important 
opportunity to enhance the protection of all victims of armed conflict. Since the 
Review Conference will cover Protocol II, it will make it possible to adapt and 
develop the existing provisions and draw up new rules governing the use of mines. 

The mines symposium held in 1993 by the ICRC covered a host of questions 
of a technical, commercial, military, legal and medical nature relating to 
antipersonnel mines. The complete record of the proceedings, with all the papers 



Shortcomings of the 1980 United Nations Convention 

As far as the regulation of the use of mines is concerned, the 1980 United Nations Convention is seriously 
flawed by several factors. First, to date (April1994) only 41 States are party to the treaty. There is therefore 
an urgent need for more widespread ratification. Secondly, the Convention at present formally applies only 
to international armed conflicts, while the majority of conflicts today are internal armed conflicts. It is in fact 
the internal armed conflicts which have caused the greatest suffering and accounted for the overwhelming 
majority of victims. Finally, the Convention lacks implementation provisions, which are of crucial importance 
for rendering any international treaty truly effective. 

At a more specific level, Protocol II of the Convention, which deals in particular with mines, booby-traps 
and other devices, also has serious flaws. For example, it prohibits the intentional use of mines against 
civilians. But even mines directed against military objectives become indiscriminate once those objectives 
no longer exist. In addition, although there is an obligation to record the location of pre-planned minefields, 
there is no definition of what is exactly meant by «pre-planned». Records of such minefields can be lost, 

· minefields may shift geographically if they are not removed shortly after being laid, and the Protocol assigns 
no clear responsibility for mine clearance. 

presented by participants and the conclusions and recommendations of the 
working groups of the symposium, was published in a report of over 300 pages. 
It has been sent to all governments and includes general conclusions and a number 
of specific suggestions. The symposium and the report which resulted were 
intended to help prepare the ground for the Review Conference. 

There are a number of serious questions which require further examination. 
For this reason, as a follow-up to one aspect of the symposium's work the ICRC 
hosted a meeting of military experts in January 1994. They concentrated on 
evaluating the military necessity for antipersonnel mines and assessing the 
technical and economic feasibility of banning certain types of mines or of 
incorporating self-destruct or self-neutralization mechanisms in them. They also 
discussed the related issue of the detectability of antipersonnel mines. 

Following the meeting of military experts convened in January by the ICRC, 
the first official preparatory meeting of government experts on conventional 
weapons representing 45 States was held in Geneva from 28 February to 4 March 
1994. It was convened to prepare the groundwork for the Review Conference, 
which was scheduled to be held in 1995. 

Prior to this meeting the ICRC took the unprecedented step of officially calling 
for a total ban on antipersonnellandmines and on another particularly inhuman 
weapon, blinding lasers. In a press conference held on 24 February, the ICRC 
President stated the institution's conviction that, from the humanitarian point of 
view, the only truly effective solution would be a worldwide ban on antipersonnel 
mines. He also called for the UN Weapons Convention to be universally ratified 
and extended to cover internal armed conflicts and to include practical means of 
enforcement and control mechanisms. 

At the end of the first preparatory meeting, the chairman unfortunately 
concluded that a total ban on mines was "unlikely for the time being". Many of 
the experts expressed the opinion that mines were an indispensable defensive 
weapon in time of war and their banning would be undesirable or impossible in 
practical terms, but that some action should be taken to reduce the risks they 
pose for civilians. 

The ICRC welcomes the seriousness with which the experts studied the problem 
of mines, and recognizes the technical obstacles to proclaiming a total ban on 
the use of these weapons. It is however very concerned that the Review Conference, 
like the 1980 Conference which resulted in the original Convention, will by 
softening its stance adopt vague texts with little or no practical relevance, thus 
weakening this extremely important element of humanitarian law. 

For the immediate future, the main objectives should be to lessen the suffering 
caused by these atrocious weapons, to clear as many as possible of the tens or 
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hundreds of millions of mines strewn throughout the world, to treat the people 
injured by these devices and to ensure that in future they are fitted with self
destruct or, at the very least, detection-flagging devices. 

In the light of its internationally-recognized mandate to work for the application 
and development of international humanitarian law, the ICRC considers it 
important that it participate fully in the work of the Review Conference, including 
its preparatory meetings. In particular, the ICRC will make available further 
documentation, including the results of studies it has conducted in recent years 
on the effects of various weapons. Given its first-hand knowledge of the realities 
of armed conflicts, its long experience in the development of international 
humanitarian law and the specialized expert meetings that it has convened, the 
ICRC believes that its input would be of particular value. 
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"Its a drawing of Mula} a Square in Kandahar, where there was a 
lot of fighting. That day, N aj ibullah s men, on the left, were fighting 
against the mujaheddin, on the right. I used to help the mujaheddin, 
either by clearing mines (they were the ones who taught me how) or 
by bringing them ammunition during the fighting. That day, I had just 
got there and I wanted to find out how the fighting was going. I was 
about to help the mujaheddin with the achtadudu (artillery piece) 
when, along the wcry, I stepped on a mine. 

Thats how I lost both my legs and one arm and the man next to 
me died." 

1 -Mine. 
2 - Artillery. 
3- Child. 
4 - Man killed in the explosion. 
5- Limbs. 
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