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Foreword

Ambassador Stephan Nellen
Director
Geneva International Centre for
Humanitarian Demining

Explosive remnants of war (ERW), including anti-vehicle mines, continue to
have a detrimental effect on communities long after conflicts have ended. The
mandate of the Geneva International Centre for Humanitarian Demining

(GICHD) is to support the international community in reducing the impact of
landmines and unexploded ordnance. This report, Humanitarian Impact from Mines
other than Anti-Personnel Mines, was an initiative of the German and US governments,
and is a contribution to the efforts of the international community to address this
important issue. It is the fifth in a series of reports published by the GICHD that
deal with ERW and their impact on post-conflict societies.

This report aims to provide a wide-ranging understanding of the impact of mines
other than anti-personnel mines (MOTAPM) on civilian populations and war-torn
societies. As the situation in Angola is symptomatic for many post-conflict societies
this case was selected to illustrate the wide range of challenges. The report also
summarises the technical responses available to organisations conducting landmine
clearance, and identifies some of the difficulties they have encountered in addressing
anti-vehicle mine contamination.

The report was funded by the German Federal Foreign Office; their support is
gratefully acknowledged. The GICHD is committed to providing technical expertise
to the discussion under the Convention on Certain Conventional Weapons (CCW)
whenever States Parties require it.
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Executive summary

The humanitarian impact of mines other than anti-personnel mines
(MOTAPM) is not restricted to the numbers of people they kill or injure
in affected countries. The most significant impact of MOTAPM comes

from their blocking access to populations in need, locking them in poverty and
denying them external assistance. While other types of unexploded ordnance
and improvised explosive devices present a threat to civilians, the specific
types of impact caused by MOTAPM blocking access to vulnerable populations
is particularly severe.

This report summarises the capacity of the landmine clearance sector to respond
to MOTAPM, specifically anti-vehicle mines. It then looks at the humanitarian
impact of MOTAPM contamination in a specific environment. A case study
illustrates the efforts of humanitarian organisations to address problems faced
by rural communities in Angola. These problems persist and are made worse
because MOTAPM on roads prevent humanitarian organisations from gaining
access to the population. MOTAPM are also seen to increase the cost of
humanitarian assistance. The conclusions of the report complement evidence
presented by the International Committee of the Red Cross (ICRC)1 and the
United Nations Mine Action Service (UNMAS)2 that MOTAPM have caused
severe humanitarian problems in post-conflict environments.

Main conclusions
Post-conflict societies can experience a wide range of vulnerabilities. The
displacement of people away from their areas of origin and the breakdown of
economic and social structures leave communities prone to malnutrition,
poverty and disease. These problems require urgent humanitarian responses
to prevent deterioration and a possible return to conflict.

Where government and local bodies are weak in the aftermath of conflict,
international humanitarian organisations are called upon to implement relief
programmes in an effort to sustain life and provide a basis for local self-
sufficiency. Key areas of activity relate to food security, water, sanitation,
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shelter and basic health. MOTAPM frequently hinder or prevent access by
humanitarian organisations to areas that require their assistance. As a result,
humanitarian problems that might otherwise have been resolved become long-
term, intractable emergencies.

By denying access, MOTAPM contribute to the “structural vulnerability” of
affected communities, those deep-rooted vulnerabilities that cause other
problems to persist or to reoccur. The overall cost of implementing humanitarian
projects is also increased, meaning that fewer people receive assistance from
the money that is available.

The main conclusions of this report are the following:
1. MOTAPM can worsen the humanitarian plight of a post-conflict

country or area at a macro-level — increasing the vulnerability of the
local population while decreasing the capacity of external bodies to
provide assistance.

2. MOTAPM present serious problems for the landmine clearance sector,
and no mechanisms exist that can rapidly and reliably remove this
contamination. If sophisticated mines, such as those fitted with
sensitive fuses (scratch wires, breakwires, magnetic influence, acoustic
or seismic mechanisms), become commonly used on the battlefield,
then demining operations will be made more complicated.

3. The perceived threat of MOTAPM is alone sufficient to block access,
and the process of removing the threat can be time-consuming and
expensive.

4. By blocking access, MOTAPM can trap populations in an emergency
situation, denying them the opportunity to progress towards
development.

5. MOTAPM can block the return of refugees and internally displaced
persons (IDPs) to their places of origin.

6. MOTAPM raise the cost of implementing humanitarian projects. Where
access is not blocked absolutely, it may be possible to deliver aid by
longer road routes or by air. However, the increase in logistics costs
increases the cost per beneficiary of aid. As a result, fewer people receive
assistance out of the funds provided than if anti-vehicle mines were
not present.

7. Where MOTAPM prevent humanitarian organisations from reaching
the intended beneficiaries directly, they can force organisations to
distribute aid through third parties without mechanisms for ensuring
that assistance reaches the people most in need and without systems
for monitoring project impact.

8. The presence of MOTAPM means that some communities are not even
considered for humanitarian assistance, because their needs cannot be
assessed.

The problems that MOTAPM cause for the work of humanitarian assistance,
and the difficulties faced by the landmine clearance sector in addressing this
contamination, mean that MOTAPM can present a serious obstacle to post-
conflict recovery. While these problems may not all be encountered in every
environment contaminated by MOTAPM, they do provide a strong illustration
of the significant, negative impacts that MOTAPM have already caused in
affected countries, and which may be caused elsewhere in the future.
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Introduction

The first Review Conference of the Convention on Conventional Weapons
(CCW)3 in 1996 resulted in the adoption of Amended Protocol II, which contains
specific restrictions on the use of anti-personnel mines and general restrictions

on the use of all mines. Although some States Parties maintain that Amended Protocol
II offers sufficient controls over MOTAPM, efforts have continued to explore the
need and options for further legal regulation.

The Second Review Conference of the CCW in December 2001 established an open-
ended Group of Governmental Experts (GGE) to address the issues of explosive
remnants of war (ERW) and MOTAPM. Working from this mandate, the GGE has
seen a range of proposals for the development of further and more effective controls
over MOTAPM.4 Discussions are currently ongoing, with some nations calling for
the CCW to adopt a “negotiating mandate”. This would move towards agreeing a
new, legally-binding instrument specifically addressing the design, use and transfer
of MOTAPM, along with related post-conflict obligations.

In light of these discussions, this paper is designed to further inform decision makers
regarding the humanitarian impact of MOTAPM and the problems faced by the
landmine clearance sector in its efforts to tackle MOTAPM as a post-conflict threat.
It establishes the range of responses to MOTAPM contamination that are currently
available to landmine clearance organisations. With an understanding of the
limitations of these responses, it then looks at the humanitarian impact of MOTAPM
contamination, drawing on case-study material from Angola. This impact comes
primarily from the threat of MOTAPM on roads.

The present report does not provide an overview of the impact of MOTAPM
internationally, but uses the example of Angola to illustrate how MOTAPM cause
humanitarian problems. It also draws upon the worldwide experience of GICHD
demining experts.

The report is presented within the following structure:
¾ Section 1 provides a summary of key features of MOTAPM as defined in this

report.
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¾ Section 2 summarises the technical responses available to organisations
conducting landmine clearance operations in an effort to resolve the problems
caused by MOTAPM. It looks at the strengths and weaknesses of different
technical responses, and establishes an understanding of the limitations of the
mine action sector’s ability to rapidly and thoroughly address this
contamination.

¾ Section 3 provides an introduction to the form of contamination from MOTAPM
present in Angola. It looks briefly at patterns of MOTAPM use, available
information on the location of MOTAPM, and the implications of these factors
for civilian and humanitarian traffic in the post-conflict environment.

¾ Section 4 presents case-study material on the specific humanitarian impacts of
MOTAPM contamination in areas of Angola. It demonstrates the implications
of humanitarian organisations being denied access to vulnerable populations
and shows that MOTAPM contamination increases the cost of aid.

¾ Section 5 sets out the report’s conclusions.

The report is founded on a combination of desk research and field research in Angola,
which was conducted in August 2004 by Richard Moyes, a consultant to the GICHD.
In particular, it is based upon interviews with humanitarian and landmine clearance
organisations operating in Angola, regarding how the ongoing presence of MOTAPM
has affected their operations.

Owing to the complex nature of the impact of MOTAPM, little quantitative data is
available to provide a comprehensive picture of the problems that MOTAPM cause
worldwide. The information presented in this report illustrate the nature of the
humanitarian impact of MOTAPM, in particular where they are not able to be cleared
or are not automatically rendered safe.

Figure 1. A civilian truck after detonating an anti-vehicle mine in Angola. © The
HALO Trust.
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 1. MOTAPM:
anti-vehicle mines

While there is no universally agreed definition of the term, for the purposes
of this report the term MOTAPM is restricted to anti-vehicle mines.5 These
mines are primarily designed to be detonated by vehicles, and contain a

large explosive charge capable of destroying or incapacitating such targets.
Accordingly, MOTAPM are often placed on or adjacent to roads. MOTAPM may be
manually emplaced (usually buried under the ground) or they may be “remotely
delivered”, in which case they will often lie on the surface. Most anti-vehicle mines
are of rugged design and will remain operational for decades.

Figure 2. The blast of an anti-vehicle mine detonation can throw a vehicle up in
the air. Such violent motions are one of the primary causes of deaths and
injuries.
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Anti-vehicle blast mines use the blast effect of the main explosive charge in order to
incapacitate their target. The main charge is likely to contain between five and seven
kilograms of explosive. Light vehicles without armour are likely to be destroyed by
the blast. The blast wave will throw the vehicle into the air, and there will be
substantial movement of secondary fragmentation through the vehicle as parts closest
to the blast are deformed and propelled by the shock wave. Armoured vehicles may
suffer severe damage at the point of contact (wheels or tracks), but the vehicle hull
is likely to survive. However, occupants can still suffer injuries as a result of the
shock wave striking the hull.

Some anti-vehicle mines use a shaped and lined explosive charge to create particularly
penetrating explosive effects. By focusing the power of the explosion and forming
or using a metal slug, these mines are designed to puncture armour, allowing the
blast effect to enter the vehicle. This penetration is an enhancement of the general
blast effect of the mine and is designed specifically to counter vehicle protection.

There are a wide range of different mechanisms by which anti-vehicle mines can be
activated.6 The most common mechanism is downward pressure on the top of the
mine. Such a mechanism does not distinguish between military vehicles and civilian
transport such as tractors, trucks, buses or cars. This means that the mine will present
a threat to civilian vehicles if it persists in the post-conflict environment. Other types
of anti-vehicle mine fuse may be even more sensitive to activation by lighter vehicles
— or even by people.

Some anti-vehicle mines incorporate fuses that can be set to initiate under much
less influence than the ground pressure of a vehicle. Sensitive fuses on anti-vehicle
mines can be initiated by contact with, or the proximity of, personnel. Sensitive
fuses on anti-vehicle mines include pressure activation, tripwires, tilt rods, scratch
wires, magnetically influenced, and acoustic/seismic activated devices. The ICBL
considers that anti-vehicle mines adapted in this way are anti-personnel mines,
and should be prohibited accordingly by the Anti-Personnel Mine Ban Convention.

Figure 3. MK 7 anti-vehicle
blast mine, fused with tilt rod.
© German Armed Forces.
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Figure 4. Two types of anti-vehicle mines
found in Angola.

There are many features and characteristics designed to “protect” MOTAPM. Anti-
handling devices may be built into the mine, or the mine can be set with common
features, such as firing devices or activators. Anti-removal fuses designed to
complicate military countermine clearance can also be built into the primary fuse.
Often, there is no obvious indication for the potential application of anti-handling
devices. Some of them have a secondary feature that allows the deliberate modification
of the mine for anti-handling purposes.

Most of the firing devices work on the same principle. They are activated by the
release or application of light pressure, or the application or release of pressure.

MOTAPM: anti-vehicle mines
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Currently no methodologies allow mine clearance organisations to rapidly and
reliably identify areas contaminated by MOTAPM. Potential new technologies
show no signs of improving this situation in the near future. The primary

methods of landmine clearance are manual demining, the use of machines and the
use of scent-detectors (most commonly dogs). Different approaches may be used in
combination in order to improve the rate and quality of clearance. However, all of
these approaches are limited in their capacity to remove MOTAPM contamination
rapidly, which reduces the capacity of landmine clearance operations to improve
clearance rates by combining methodologies.

In Angola, for example, one landmine clearance project was asked to clear a road
that was not being used owing to suspected anti-vehicle mine contamination. The
project took four months to clear 37 kilometres of road at a cost of €600,000 (approx.
US$740,000). Not a single mine was found in the process.

Basic requirements of mine clearance equipment
Many post-conflict environments affected by landmine contamination are
characterised by difficult climatic conditions, social and political instability, low levels
of education and health among the population, and a poor road network and general
infrastructure. Equipment for use in humanitarian landmine clearance operations
needs to be appropriate to such conditions. In particular it should be:
¾ robust: the equipment needs to be of solid construction in order to withstand

the strains of use in difficult environments and to reduce requirements for
repair where materials and skills may be limited;

¾ simple: where levels of education among the local population are low, simple
equipment can be used more effectively and maintained more reliably;

¾ cost-effective: mine clearance operations have to be implemented within limited
aid budgets;

¾ flexible: the equipment will usually need to be used against various types of
mine and on varying terrain.

2. The impact of
MOTAPM on mine

clearance
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Nature of mine contamination
Most of the post-conflict environments in which landmine clearance has been
undertaken have included unmarked and unrecorded minefields. Even where
minefields have been previously marked, it is common for markings to have been
stolen, destroyed during conflict or simply to have deteriorated over time. Where
minefields were recorded, these records may only have been partial, they may have
been lost, or additional mines may have been subsequently laid in the area. The lack
of information on the location of mines in Angola, which is looked at later in this
report, has parallels in most other post-conflict environments.

In such circumstances, a key role for landmine clearance organisations is to locate
suspect areas through survey operations. Where MOTAPM contamination is suspected
on roads but information on the precise location of this threat is limited, mine clearance
organisations are presented with a particularly complex problem that is likely to
require slow and costly processes if it is to be thoroughly addressed.

MOTAPM and manual mine clearance
Manual mine clearance, relying primarily on metal detection and prodding, is a slow
process and is not capable of clearing large areas of ground in short periods of time.
An average clearance rate, depending on conditions, would be between 10 and 20
square metres per deminer per day. In ideal conditions, the rate might increase to 50
square metres, but safe operations are unlikely beyond that point. No technological
improvements appear likely to greatly increase the speed of manual demining in the
immediate future.

An additional difficulty for manual demining of roads is the constricted workspace
available to the deminers. While the overall area to be cleared may be large, the area
that can be accessed by deminers is narrow, reducing the amount of labour that can
be practically applied to the task. Operations that have undertaken manual clearance
of roads have proved to be slow and expensive.

Most mines have a small amount of metal within them, which is identified by the
detector. The more metal content there is within a mine, the easier and safer it is to
clear. If the operator knows an area contains only mines of a higher metal content, it
is possible to increase the speed of operation by making the detector less sensitive
to false alarms resulting from contamination by other metal objects.

The same principle applies to MOTAPM. Greater metal content can allow for faster
rates of clearance. However, while a specific project may be focused on clearing
MOTAPM, it must be implemented in accordance with the same procedures used
for finding anti-personnel mines — unless there is very strong evidence that no anti-
personnel mines are present.

Anti-handling devices, low metal content and MOTAPM with particularly sensitive
fuses all further reduce the speed at which manual demining can proceed.

Manual demining still has a vital role in the clearance of MOTAPM. Although not
capable of verifying or clearing large areas quickly, metal detection does permit the
precise location of mines.
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MOTAPM and mechanical mine clearance
Since the start of humanitarian demining
15 years ago, mechanical systems have
been used to support operations and
have shown a capacity to significantly
increase the rate of clearance. In optimal
conditions (low metal content of the soil,
little vegetation, no low metal content
mines), experience has shown that a
team of eight manual deminers can only
clear up to 400 square metres a day.
However, mechanical systems such as
the Minewolf 7 are capable of clearing
approximately 7,000 square metres a
day.

The latest Mechanical Demining
Equipment Catalogue published by the
GICHD8 provides information on 35
different mechanical systems. Few of
these are strong enough to withstand
the forces of a MOTAPM detonation
without suffering major damage. Even if there is no critical damage to the machine,
experience has shown that the required repairs are expensive and time-consuming,
resulting in an unacceptable strain on the budgets of clearance organisations.

Systems have been developed that, owing to their size and mass (approximately 40–
60 tons), are capable of withstanding multiple MOTAPM detonations without major
damage. Examples are the Minebreaker 2000/2 (see Figure 5) and the Rhino. Both of
these systems were developed in Germany.

Figure 5. The power of anti-tank mine
detonations is too great for most mechanical
clearance systems to withstand without
substantial damage. Mineguzzler. © Bofors.

The impact of MOTAPM on mine clearance

Figure 6. Systems that can withstand MOTAPM detonations are often
too difficult to operate in post-conflict environments. Minebreaker
2000/2. © FFG.
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Practical use, however, has found such systems unsuitable for use in humanitarian
demining in most operating environments because:
¾ purchase costs of around €1.5 million to €2 million (approx. US$2 million to

US$2.5 million) are too high for most demining organisations;9

¾ running costs (fuel, oil, spare parts, cost of transportation) are also
prohibitively high, making it difficult to operate the equipment in a cost-efficient
way. Fuel consumption of between 50 and 100 litres per operating hour,10

producing a weekly consumption of up to 3,500 litres, is expensive and requires
significant logistical support, which can be difficult in post-conflict
environments;

¾ infrastructure is often weak in developing countries. The load capacity of roads
and bridges is usually insufficient for carrying equipment with a weight of 40–
60 tons;

¾ technological complexity makes repairs difficult in the field.

Most machines that are appropriate for use in post-conflict environments cannot
withstand MOTAPM detonations. As a result, such machines do not provide an
effective mechanism for rapidly clearing MOTAPM contamination. Furthermore,
because of the risk of extensive damage to such valuable project resources, such
machines may not be used for the clearance of anti-personnel mines where a
MOTAPM threat is present. This means that the increased clearance outputs available
from mechanical applications cannot be realised. Mechanical systems, such as flails
or tillers, will also cause serious damage to road surfaces, further reducing their
applicability where mines on roads constitute a major component of the MOTAPM
threat.

MOTAPM and scent-detectors
Scent-detectors for mine detection identify specific odours produced in the event of
contamination by mines or explosives. Dogs have been the most commonly used
scent-detectors in landmine clearance, although work is being undertaken with other
animals, notably rats. No man-made scent-detection systems are currently
operationally available.

Scent-detection systems search faster than manual deminers. However, the rate at
which ground is covered influences the reliability of detection. If a dog is to detect
mines reliably, it must move slowly. If temperatures are low, the ground is wet, or
soils are high in clay content, it will have to move even more slowly, because detection
is more difficult under such conditions. Environmental conditions in some areas
make dogs and other scent-detection systems very difficult to use.

Where MOTAPM have tripwire, breakwire, tilt-rod-activated or other sensitive fuses,
dogs cannot be used as it is generally agreed among experts that specific training
would be too complicated.

Certain types of well-sealed, metal-cased anti-vehicle mines have been found to
result in a low-availability of scent.

With animals, reliability of detection is improved using multiple animals over
the same area. This increases the time taken to search land. Furthermore, despite
the acknowledged effectiveness of dogs for mine detection, some countries require
that dogs be used in conjunction with other mine-detection or clearance
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techniques. For example, in Croatia, dogs must follow mechanical systems. Such
a process cannot be employed where the MOTAPM threat limits the use of
machines (as described above).

Some methodologies transfer odour from the minefield to animals using a filter.
This concept, generically known as REST (Remote Explosive Scent Tracing), was
originally used in the early 1990s by South Africa (as MEDDS — Mechem Explosive
and Drug Detection System) and has recently been employed in Afghanistan and
Sudan.

This process does not locate mines, however, but is used to eliminate areas that
contain no explosives. Where machines cannot be used owing to MOTAPM
contamination or because of the damage they would cause to the road surface, final
location of the mines after REST has been employed needs to be done by other
means.

This may be done by manual clearance — for which detectable metal content is of
critical importance — or by dogs in cases where there are no sensitive fuses and
mine casings do not result in low availability of scent.

New technologies
It has been suggested within the CCW that there is no need for an obligation for
MOTAPM to contain sufficient amounts of metal to make them detectable, because
the development of future clearance technologies will supersede metal detection as
the principle mechanism for locating mines.11 Organisations involved in humanitarian
landmine clearance operations have repeatedly rejected such a position. Indeed, at
the GGE meeting of the CCW in March 2004, UNMAS reiterated:

“Despite significant investment in technology research and development, metal
detection, dogs and machines are still the most applicable options for humanitarian
mine clearance. New techniques at present do not promise quick results, if at all.
They all have some strengths, but many limitations for the clearance of MOTAPM.
Most of them remain at a prototype stage and their use in the field is not yet
foreseeable.”12

Institutions that support investment in innovative detection technologies expect
progress in this area to be slow and expensive. Even with such investments, there is
currently no assurance regarding the effectiveness of the outputs that may be
produced. The RAND Science & Technology Policy Institute (2003) has concluded
that research should be pursued into new detection methods using a multi-sensor
array with advanced signal processing to allow for synthesis of sensor data. It
estimates the cost of such research and development to be approximately US$135
million over 16–19 years.13 It is not known how effective the output of this process
would be or whether it could be produced at low enough cost to make it generally
applicable within humanitarian landmine clearance.

Furthermore, advanced detection systems, if and when they become available, are
likely to be deployed within military operations before being used within the
humanitarian sector (which may never be possible on a large scale if the costs are
prohibitively high). In such circumstances, this development would make mines
detectable within military operations but not under the commonly available
technologies available to humanitarian landmine clearance organisations.

The impact of MOTAPM on mine clearance
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Figure 7.  Multi-sensor detection system.

As noted at the beginning of this section, humanitarian landmine clearance operations
need equipment that is robust, simple, flexible and cost-effective. As well as being
technically effective, any new technology will also have to be appropriate to the
working conditions of landmine clearance in the field.
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The impact of MOTAPM in Angola has been highlighted to the CCW in previous
reports, notably by UNMAS.14 The case of Angola provides a valuable
illustration, because it is indicative of the potential for MOTAPM to cause

serious humanitarian problems where there is a lack of record-keeping among parties
to the conflict and where the mines used contain no inherent technical measures to
reduce their post-conflict impact.

Figure 8. Map of Angola

3. The MOTAPM threat in
Angola
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Since the ceasefire of 4 April 2002, there has been a growing realisation of the full
extent of the problem of anti-vehicle mine contamination in Angola. As general
security improved in the wake of the ceasefire, new areas and roads became
accessible. This expansion in humanitarian access was quickly curtailed, however, as
anti-vehicle mine accidents to civilian vehicles and international organisations forced
a recognition of the threat.15 Accidents and the ongoing discovery of anti-vehicle
mines on roads have forced humanitarian organisations to make efforts to ensure
the security of their staff. In turn, this has led to systems being put in place to
classify roads in terms of the risk they are believed to present — resulting in much
of the road infrastructure being considered unsafe for use unless assessed otherwise.
Because available information is limited, even roads assessed as “low risk” may
contain anti-vehicle mines, and there have been numerous instances of mine accidents
occurring and mines being found on roads that had previously been open to
humanitarian traffic.

Anti-vehicle mines have continued to cause accidents on a regular basis. The United
Nations Development Programme (UNDP) recorded 41 anti-vehicle mine accidents
in 2003, resulting in 22 people killed and 110 people injured. A further 14 anti-vehicle
mine accidents have been recorded in the first eight months of 2004, with 22 deaths
and 41 injuries to civilians and humanitarian workers.16 These figures highlight the
capacity of anti-vehicle mine accidents to produce multiple casualties. In addition,
there have been numerous instances in which anti-tank mines were found without
accidents occurring. Such discoveries can also result in roads being closed to
humanitarian use.

Types of MOTAPM
The most common types of anti-vehicle mines found in Angola are pressure-activated
blast mines. A list of anti-vehicle mines found in the country is presented in Annex
1 to this report. Many of these mines have a low metal content and are considered
difficult to detect. It is most notable that none of the anti-vehicle mines listed here
were produced in Angola. Most were manufactured in the former Czechoslovakia,
the former Soviet Union, the US and the former Yugoslavia.

Anti-vehicle mines were generally laid as part of barrier defences around towns,
and to protect checkpoints and other strategic sites such as bridges. They were often
laid in bands across roads, with mines being placed on the surface and verges of a
road as well as on the land to the sides of it. Anti-vehicle mines were also used in
ambushes and to disrupt the movement of troops or supplies. As a result, there are
certain locations where an anti-vehicle mine threat can be expected, and then there
is a less defined threat on areas of road between population centres. These areas
may be evidenced by destroyed vehicles that remain in place from the conflict, but
such evidence is not always present. There was no effective recording or marking of
minefields, and over the extended period of the conflict any markings that were
used would likely have deteriorated.

Availability of information on the location of MOTAPM
The lack of record-keeping by either of the parties to the Angolan conflict makes the
task of addressing anti-vehicle mine contamination significantly more problematic.
Unless the actual people engaged in laying mines in a particular location can be
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contacted directly, the available information is likely to be vague. Even where good
information on specific mine-laying activities can be found, the shifting lines of the
conflict mean that additional mines may have been laid in the area at a subsequent
point. In an assessment of the route from Cangala to Cangote, the information
available from one of the parties to the conflict ran as follows:

“The road and villages were used and controlled by government forces but UNITA
made numerous attacks from the surrounding bush. ... UNITA confirm that they
did lay mines on the road to disrupt government convoys. UNITA sources are not
able to say how many mines were laid or where. There have been two accidents along
the road.”17

Figure 9. Destroyed tanks suggest a history of ambush activities and
might indicate the presence of anti-vehicle mines. © Vera Bohle

The MOTAPM threat in Angola

In cases where anti-vehicle mines may also pose a threat between towns and villages
and may not be part of the local collective memory, it is harder to find reliable local
sources of information. The United Nations Mine Action Service (UNMAS) has noted
that such lack of information means that suspect areas cannot be substantially reduced
through survey processes, resulting in larger areas having to be cleared by demining
organisations.18  On a macro level, this lack of information — and the unreliable
nature of the information that is available — often results in whole routes having to
be considered suspect.

Lack of information on the location of MOTAPM that have been laid makes the
overall management of the MOTAPM threat far more difficult.

Such a lack of clear information greatly increases the risk of anti-vehicle mine accidents
in the post-conflict environment. Universalisation and effective implementation of
CCW Amended Protocol II, while perhaps not sufficient in itself, would enhance
protection to the post-conflict population. The situation in Angola also illustrates
the fact that where systems of recording and information transfer fail, there are no
technical measures to reduce impact.

Where a conflict is long-running and has shifting lines of control, the ability to
maintain records and the priority afforded to such a process are likely to be minimal.
Troops are moved to different locations, taking with them their knowledge of mine-
laying in the area they leave behind. Over long periods, minefield fences — if used
— will deteriorate, owing to fighting, theft or environmental conditions. All of these
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factors highlight how record-keeping and marking of minefields cannot be relied
upon to stop anti-vehicle mines causing humanitarian problems in the post-conflict
environment.

Given the reliance by the Angolan government and UNITA on externally produced
anti-vehicle mines, the humanitarian problems now being experienced would have
been significantly reduced had the mines contained technical characteristics to
limit their persistence and to enhance their detectability.

Accidents resulting from MOTAPM

Pattern of accidents

Figure 10. Recorded anti-vehicle mine casualites in Angola in 2003 by month

As Figure 10 shows, a higher incidence of anti-vehicle mine accidents is found in the
wet season (approximately October to March):
¾ During the dry season, the baked hard soil hinders the transfer of pressure

onto the mines, and good driving conditions make it easier for vehicles to stay
on the well-used tracks of the road.

¾ During the wet season, pressure is transferred more easily onto the mines.
Rains may also wash away topsoil, bringing more deeply buried mines closer
to the surface.19

¾ When vehicles get stuck on the road, other vehicles drive onto the more
dangerous road margins or verges in order to get around them.

These seasonal variations result in a changeable situation. Roads may be subject to
considerable traffic for a while, only for an incident to occur and force a
reconsideration of the safety of the route.

In the accident shown in Figure 11, seven people were killed when a civilian taxi-bus
hit an anti-vehicle mine when using an alternative route to avoid a collapsed bridge
near Kuito town. A military truck followed later and struck a second anti-vehicle
mine while driving around the destroyed taxi.
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The overall road infrastructure in Angola is in very poor condition, which is in itself
a significant barrier to humanitarian access. This problem is exacerbated by the general
threat of both anti-vehicle and anti-personnel mines. Mines are often found on the
diversions that would allow bridges to be bypassed. Where a bridge has been
destroyed during the conflict, there is a high threat of mines in the surrounding
area, which makes it difficult to establish alternative river crossings (such as ferries).
As a result, it is difficult to work around the problems presented by the poor condition
of the infrastructure.

Figure 11. Consecutive anti-vehicle mine accidents close
to Kuito, Angola. © The HALO Trust.

UNMAS has noted that anti-vehicle mine contamination has impeded the
reconstruction of the road infrastructure.20 However, road renovation can itself
increase the anti-vehicle mine threat. Road construction programmes may widen
roads, making previously unused road margins part of the road surface. While anti-
vehicle mines may already have been removed from the road surface (or destroyed
through accidents), the mines on the road verges or to the sides of the road may
remain in place. Mines have been found in the wake of road-widening programmes,
and roads subject to such programmes need to be reassessed in order to determine
the threat that they present.

Civilian and NGO traffic: different responses to risk

Humanitarian organisations accept a responsibility not to expose their employees to
unacceptable levels of risk.21 Such organisations therefore have to evaluate the risk
of using specific roads and plan and implement their operations on that basis. Local
populations may not follow the same risk assessment, resulting in populations living
in areas that humanitarian organisations cannot access.

In Angola, anti-vehicle mines continue to be found or cause accidents on roads that
have previously seen significant levels of traffic. Even after such accidents, civilian
traffic may continue to use the road, despite the clear indication that a risk is present.
Thus, while the local population may continue to use certain roads even when a
threat has been indicated, employees of humanitarian organisations are unable to
continue using the route until the risk has been formally reassessed and technical
measures have been taken to address outstanding problems.22 In some locations, the

The MOTAPM threat in Angola
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situation can be exacerbated by local authorities advocating the use of roads that
humanitarian organisations do not consider safe.23 Such divergent perspectives can
complicate support to returning IDP or refugee populations, by promoting their
movement into areas where international organisations cannot provide assistance.

Figure 12. A truck contracted to move food for a humanitarian relief
programme after striking an anti-vehicle mine. © The HALO Trust.

Information management and risk assessment
Efforts to manage the threat from MOTAPM in Angola rely primarily on processes
of information management and risk assessment. The importance of cooperation
and communication between those implementing humanitarian operations and the
military authorities who can provide advice on the safety of different routes has
been emphasised within the CCW GGE discussions.24 In many post-conflict
environments, particularly where government capacities are weak in the aftermath
of conflict, it falls to humanitarian mine clearance organisations to fulfil the role of
advisers to the humanitarian missions.

In Angola, the UN Security Coordinator (UNSECOORD) manages the overall
designation of routes as useable or not useable on behalf of the UN family. All UN
bodies must accord with the advice provided by the UNSECOORD. Most international
humanitarian organisations also follow the UNSECOORD advice, though others may
establish higher or lower thresholds of risk for their operations.25 With respect to
anti-vehicle mines, the UNSECOORD designation is usually based on a positive or
negative assessment of a route by a humanitarian landmine clearance organisation.26

The designation of routes as “low risk” or “dangerous” is the central mechanism by
which the threat of MOTAPM is managed by humanitarian organisations. This
mechanism seeks to synthesise available information so as to provide advice that
will allow accidents to be avoided. There is no guarantee that the route assessments
are accurate. Full landmine clearance, however, is too slow and expensive to allow
all roads to be cleared in advance of their being used.
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“The catchment for our project [health posts, food security work] is about 28,000
people but the area to the north is not accessible. We don’t know how many people
are to the north, it could be another 5 or 10,000.” (Medair, Angola, regarding anti-
vehicle mines restricting access to target populations in Moxico Province.)

“I do the above with hesitation given the humanitarian consequences. Firstly, I
shall discuss with [the World Food Programme’s — WFP — local implementing
partner] about our decisions and whether they wish to continue with food distribution
in Ndiema and Lomba Ponte. If not, it means that about 12,000 people will arrive
in Mavinga which already has a serious water quality problem (shigella, etc.), and
has an extremely serious [anti-personnel] mine problem and lack of de-mined space
to house newcomers. ...
... Secondly: it means the communities in Likua and Rivungo will be cut off from
food and health aid, and they face the most serious problems in the province that I
have seen so far. I have discussed with WFP the possibility of sending a team in by
helicopter and doing food drops by Hercules (we did this successfully in the past in
Sudan and Somalia) with a 3 month ration. I await the outcome.” (Excerpt from
correspondence of 8 December 2002 relating to the decision to declare certain roads in
the Mavinga area of Cuando Cubanga Province closed to UN traffic. This was in response
to two separate anti-vehicle mine accidents involving Médecins sans Frontières and
ICRC vehicles, one of which resulted in the death of seven national staff members of a
polio vaccination team.)

“The commune of Chilata is 64km from the administrative center of Longonjo, and
holds a population of about 36,000 inhabitants, according to the vulnerability studies
and report released by WFP this is one of the most vulnerable communes in Huambo
Province. It does not have access to hardly any basic services, at the moment the
population is surviving on unripe sweet potatoes plus some few items distributed by
WFP. [We] will implement food security programs in this area, however, donors are
reluctant to finance projects where they have no possibility to visit. Some of the
activities planned are: seeds and tools distribution, construction of agriculture
cooperative, training to farmers associations, seed multiplication, training of animal
health agents, establishment of an animal traction bank etc. ...

4. The humanitarian
impact of MOTAPM

in Angola
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... We eagerly trust that the plans to carry out the mine clearance of this road will be
executed soon and smoothly, bringing about positive changes in the commune of
Chilata.” (Excerpt from correspondence received by the HALO Trust, requesting
assistance to address suspected anti-vehicle mine contamination making access roads
unusable.)

“The presence of [anti-vehicle] landmines continues to be a major obstacle, and has
resulted in areas in great need being cut off from project staff. For example, during
much of [financial year] 2004, the road between Kuito and Huambo was closed due
to mine-incidents, and CARE project activities in Chinguar were reduced or relocated
elsewhere [the CARE project in Chinguar was providing assistance to some 80,000
people]....27 In December 2003, a landmine accident in Chipeta, along the main
road that has been open ... for two years, killed six CARE workers and reminded us
of the great risk development workers run in the line of duty.” (CARE reporting on
the impact of anti-vehicle mines on their operations in Angola over the previous 12
months.)28

The primary impact of anti-vehicle mine contamination in Angola is that it restricts
the scope and increases the cost of essential projects relating to:
¾ food security,
¾ water and sanitation, and
¾ basic health.

As a result of anti-vehicle mine contamination, many vulnerable civilian populations
are receiving no assistance from humanitarian organisations. Assistance has been
directed towards less vulnerable populations, because the communities most in need
cannot safely be reached. The overall cost per beneficiary of humanitarian projects
has been increased, resulting in fewer people receiving assistance out of the money
provided.

Access
The World Food Programme’s vulnerability analysis system considers two key levels:

¾ Structural vulnerability: this includes demographics, economic activities,
agriculture, access to basic services and infrastructure. These are the underlying
structures upon which communities are dependent. Structural problems are
deep-rooted and will cause other problems to persist or reoccur if they cannot
be addressed.

¾ Current vulnerability: this encompasses population movement, agricultural
seasons, food production, market prices, malnutrition and current health
conditions. These are immediate circumstances and may be conditioned by
the deeper-rooted structural vulnerabilities noted above.

Within such a framework, structural vulnerability is the basis for persistent economic
weakness. The WFP has stated that “in terms of infrastructure, the rehabilitation of access
to isolated areas is condicio sine qua non for the way out of extreme (structural) poverty”.29

That is to say, access is fundamental to alleviating extreme and structurally rooted
poverty.

The European Community Humanitarian Office (ECHO) is one of the largest donors
to humanitarian projects supporting the needs of vulnerable rural populations in
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