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1. INTRODUCTION

I TERMS OF REFERENCE

The Government of Canada undertook the following study as part of its
commitment to implementing the Convention on the Prohibition of the
Use, Stockpiling, Production and Transfer of Anti-personne Mines and
on Ther Dedruction (the Ottawa Convention). In March 2001, the
Government of Canada identified a requirement for a market study of a
limited number of Canadian technologies rdaed to humanitarian mine
action, including victim assstance and mine cdearance. The government
identified nine different technologies a varying dages of market
penetrations, and which are under congderation for possble government
support.

These technologies, referred to herein as Capability Aress, include:

Aerid Sensor Arrays
DataFusion

Render Safe Mines and UXO
Personal Protective Equipment
Prodders and Probes

Progthetics

Shallow Water Detection

Testing and Evauation Equipment
Vegetation Clearance

The Depatments of Foreign Affars, Nationd Defence, CIDA, and
Industry Canada are working together under the auspices of the Canadian
Centre for Mine Action Technologies (CCMAT) to promote the
devdopment, commercidization, and marketing of  appropriate
technologies that will have an impact on the humanitarian criss caused
by millions of anti-personne landmines and unexploded ordinance
(UXO) worldwide.

GPC Internationa (GPC) was engaged by the CCMAT team to research
and conduct a dudy on the internationd maket for humanitarian
demining equipment and technologies, with a specific focus on the nine
capability areas above.

This Assessment of the Market for Humanitarian Demining Equipment
and Technologiesis broken down into five parts:

= Section 1—Introduction

= Section 2 — Demand for Equipment & Technology, includes a
review of the need for demining, how it takes place, the role of
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technology in the process, and an examination of gaps in current
technology.

=  Section 3 — Supply of Equipment & Technology, starts with the
characterigtics of supply, then an andyss of the types of equipment
and technology currently avalable and being developed, including a
discusson of dud-use technology. The section concludes with an
andyss of the role of supply in the market, particularly as a form of
competition.

= Section 4 — The Market for Equipment & Technology, includes
the sze of the current and future market, an andyds of how it
operates, and an outline of some of the factors that affect adoption of
certain technologies over others.

= Section 5— Conclusons

It should be noted that GPC did not provide a technical assessment of the
cgpabilities of any of the equpment or technologies referenced herein,
nor did we examine the busness fundamentas of any companies or
specific products to assess their chances of success in the market.

This report includes commentary on the key capability aress, and an
asessment of market attitudes toward these areas.

Findly, for a sudy such as this to be useful requires a certain amount of
generdization about market factors and charecterigics. In a market as
fragmented and scenario-driven as the internationd humanitarian mine
action maket, this is a difficult undertaking. Where authors have made
general assertions therefore, these are based on the preponderance of
information and are not intended to imply that thisisinfalibly the case.

METHODOLOGY

To initiate the project, GPC representatives met with the CCMAT team
to gan an initid undersanding of humeanitarian demining operations and
Canada srole.

This was followed by a literature review, which provided much of the
foundation for the rest of the project, including the development of
questionnaires for interviews.

GPC conducted interviews with key members of the humanitarian
demining community. These included gpproximetely:

» Eght Canadian manufecturers of humanitaian mine  action
equipment & technology;

™
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=  Twelve Canadian government officias engaged in mine action;

* Fve nongovernmenta organizationsinvolved in mine action;

=  SX representatives from the UN and other mine action internationd
organizations,

Seven government officias from Donor countries,

Five representatives of recipient countries,

Two commercid demining companies, and

Three representatives from Mine Action Centres.

Interviews, conducted by phone and in person, form the core element of
the research for this study. Anecdota evidence is used throughout the
report to support the analysis.

GPC worked closdly with the CCMAT team throughout the project to
ensure mutua understanding of the appropriate direction for the study.

KEY DEFINITIONS

The authors of this study have decided for the sske of darity to use
definitions current in the fidd of humanitarian demining. The Geneva
International  Centre for Humanitarian Demining (GICHD) has been
deveoping the Mine action equipment: Study of globd operationd
needs, which is soon to be released. This study will be an important
contribution to underdanding the role of technology in humanitarian
demining. Working from a draft verson of the study, GPC has adopted
their definitions of some key terms, as reproduced below.

“The terms ‘mine action’ and ‘humanitarian demining’ are both used in
this report. The distinction isimportant.

» Humanitarian demining refers to those functions activities and
tasks, which, together, result in the survey, marking and clearance of
contaminated land, and the return of safe land to communities.

» Mine action deribes dl those cgpabilities including humanitarian
demining, sockpile destruction, mine awareness, victim assstance
and advocacy which, together, am to reduce the wider socio-
economic impact of landmine contamination.

The study defines the terms ‘equipment’ and ‘technology’ as follows:

» Equipment refers to assemblies and sub-assemblies that have been
fully developed and evauated, and are avalable off-the-shdf without

sgnificant modification or changes.
= Technologies require further development or demongration before it
is ready for production.”
—
L, Assessment of the International Market for Humanitarian 3
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“Some 60 countries, especially in
the developing world, are currently
affected to a greater or lesser
degree by landmines and other
explosive remnants of war”

A Study of Socio-Economic
Approaches to Mine Action
UNDP, 2001

“UXO is much more important than
landmines — sometimes ten times
the size of a problem.”

Dr. Vernon Joynt, Mechem

This section focuses on assessng the demand for humanitarian demining
equipment and technology. Thisinvolves

= Egablishing the need for humanitarian demining;

= Qutlining how demining takes place; and

= Assessing the role of technology in this process, including issues and
concerns about its use.

This leads to a discusson of gaps in exising equipment and technology
as wdl as conclusons aout the demend for exiging equipment,
incrementa improvements, and radica advances in technology.

THE NEED FOR DEMINING

DISTRIBUTION OF MINES

An assessment of the number and nature of mines currently in the ground
is necessarily driven by best guesses on the part of those concerned, such
as demining NGOs and the United Nations Mine Action Service, as
aurveys of dl mine-affected countries have not yet been conducted.

The lack of completed surveys in dl mine-affected countries has not
prevented people from attempting to quantify the problem. Estimates
range from 110 million mines in the ground (International Campaign to
Ban Landmines) to 60 million (U.S. State Department), which may or
may not include anti-tank mines. Esimates are further complicated by
the question of unexploded ordnance (UXO). Some organizations
include UXO as part of the clearance problem, while others concentrate
on landmines done.

The quantity of UXO can gregtly magnify a clearance problem. It is
edimated that the falure rate among conventiona munitions is generdly
around ten per cent. In some parts of the world, the Bakans for example,
this can mean tha UXO can outrank landmines as a threat to civilians.
UXO such as sub-munitions from cluster bombs and atillery can be
extremdy sengtive to pressure, and cause Smilar problems as mines.

IMPACT OF MINE CONTAMINATION

Much has been written about the need for humanitarian demining. For
the purposes of this study, we take it as read that there is indeed a current
problem caused by the presence of anti-personnd mines and unexploded
ordnance that is afflicting millions of people around the world. There are
differing opinions regarding the number of countries affected by
landmines. The Internationd Campaign to Ban Landmines (ICBL), for

™
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“The cost to a nation is a good part
of its future. Previously healthy
human beings are now
permanently maimed and unable
to lead productive lives. They must
resort to charity to survive and
represent a permanent drain on
the future wealth of the country.
Further, land now infested with
mines lays fallow instead of being
available for production by
resettled or displaced persons
wishing to return and start their
lives again in their homeland.”

Sustainable Humanitarian
demining: trends techniques and
technologies. George Focsaneau,

™

example, estimates that there are eighty-aght mine-affected dtates in the
world, while the UN Development Project suggests that 60 countries are
affected. Either way, it is well documented that these mines affect
people directly by killing and maming dvilians, and indirectly by
removing infrastructure and agriculturd  land from productive use
crippling socio-economic recovery. For ingtance, in Iragi Kurdistan, the
presence of landmines has cut in half the viable agriculturd land.

As highlighted in the recently rdeased UNDP Sudy of Socio-Economic
Approaches to Mine Action, “The widespread use of landmines and / or
the presence of unexploded ordinance (UXO) typicdly results in
prolonged and acute socid, economic and environmental harm extending
far beyond the locdized human suffering commonly inflicted by other
conventiona wegpons.”

PRIORITY SETTING

While the sze of the minglUXO problem is uncertain, one thing is dear:
few people in the demining community currently believe it is practicd to
remove al mines and UXO.

GPC's research shows a near unanimity of opinion that the remaining
mineUXO problem must be prioritized, so that those minefields or areas
of UXO tha are causng the most difficulties to locd populations are
dedt with fird. This pragmaism is driven by a number of factors,
incduding concerns aout the sudanability of long-term funding. The
issue of “donor fatigue’ is addressed a grester length in the Market
Section of this report.

The effort to prioritize mine action activities is obvioudy fraught with
difficulty, as definitions of “priority” may vay from organization to
organization and from country to country. These different definitions are
then gpplied to a base problem of an uncertain number of mines.

The United Naions Development Program has atempted to bring a
common underdanding to prioritization questions with its recent, Study
of Socio-Economic Approaches to Mine Action The Sudy is an
important contribution to mine action, as a firs sep in improving closer
co-ordination with development initigtives and providing transparent
indicators to asss in priority setting.

Priorities in specific fidds of operations are often st by Mine Action
Centres (MACs), whose primary role is coordinating of mine action
activities in a given region or country. These MACs identify the most
pressing needs (based in part on survey data) and develop programs to
meet those needs. The role of MACs in the market for humanitarian
demining equipment and technology is discussed throughouit this report.

GPR
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“In respect to mine clearance a
longer timeframe than the short-to-
medium may not be relevant. The
time during which landmines will
be considered as a humanitarian
crisis, with the accompanying
government and donor interest, is
probably finite ... While the world-
wide landmine problem may
remain with us for decades, the
current crisis will not.”

The use of mechanical means for
humanitarian demining operations
— Handicap International report,
May 2000

RATE OF DEMINING

The number of mines remaining to be dedt with a any given point in the
future depends on how quickly mines are being removed from the
ground. Needless to say, the rate a which new mines are bid is ds0 a
relevant fact in the equation. The study does not ded with that issue, but
rather focuses on the lifespan of humanitarian demining more broadly.

Mogt edtimates from reputable sources, such as demining NGOs of long-
danding or donor governments, seem to suggest that humanitarian
demining could continue a the same scale for up to ten years.

The timeframe issue is dso being pushed by requirements in the Mine
Ban Treaty that dl States Parties are required to meet, such as stockpile
destruction and mine remova obligations.

Representatives of the ICBL indicated that assuming current levels of
funding and clearance, most priority areas in the world could be dedt
with by 2010. This is dso the U.S. government's target. At current
clearance rates of approximately 100,000 mines per year (according to
ICBL figures), that would result in the removd of close to 1 million
landmines from priority clearance areas. As mentioned earlier, there are
a number of different views regarding how priority areas are defined and
whether the 2010 deadline isredlidtic.

Regardless of these differences, it is far to say that there is a sense of
urgency in the demining community about the need to tackle the
remaining problem. A generd concern is that funding to continue
demining will diminish as priority aress are cleared. This suggests tha
long term research and development projects for the purposes of
humanitarian demining may not come to fruition in time to secure a
place in the market.

How HUMANITARIAN DEMINING TAKES PLACE

THE PLAYERS

There ae a number of different organizations actively engaged in
humanitarian demining around the world. However, there are four that
most affect the demand for humanitarian demining equipment and
technology. Donor countries are addressed in the next section as drivers

of supply.

NGOs
Norn-Governmentd Organizations are key players in the provison of

humanitarian demining and mine action savices. They have been
—
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Most of the new players are
commercial companies. Names
such as Danex, Bac-Tec., ABC,
ECC, and DeDeComp join the
familiar oldies such as Bombs
Away, Gerbera, RONCO,
MineTech, and Mechem. With the
massive funding available for work
in the former  Yugoslavia,
European groups from equipment
suppliers to Explosive Ordnance
Disposal (EOD) companies are
keen to get involved, and new
allegiances and companies arise
weekly.

Journal of Humanitarian Demining,
Andy Smith, 1998

™

fundamental to this initiative snce it began and were an essentid
eement in the drive to establish the Ottawa Convention.

NGOs have been established around the world to respond to the
landmine crigs, induding in mine-affected countries such as the Bakan
dates. The mandates of these NGOs differ in some respects. Some are
more focused on pure clearance, while othes have a more
devedlopmentd approach. These different mandates can dffect thar
receptivity to the use of particular technologies or items of equipment.
The authors of this study consulted various humenitarian demining
NGOs. Thelargest and mogt influentid of these are:

=  Handicep Internationd (HI);

= Norwegian Peoples Aid (NPA);

» Hazardous Aress Life-support Organization (HALO Trust); and
=  MinesAdvisory Group (MAG).

NGOs are direct users of the equipment and technologies and as such
influence the demand for specific pieces of equipment. According to
NPA, “limited and irregular purchasing power” contributes to their
interest in “safer, chegper, fade” incrementa improvements to existing
equipment. This tends to be broadly representative across the NGO
community.

Companies

Commercid companies are another mgor provider of demining (mine
clearance) sarvices. These companies, like any other commercid entity,
are driven primarily by profit.

Companies bid on projects that are being let by donor countries, Mine
Action Centres and other donor organizations, such as the Sovenia
Internationa Trust Fund (ITF).

Depending on the nature of the funding mechanism, companies may not
compete directly with NGOs for demining contracts. For example, the
ITF indicated that while it tenders most of its projects, it does not open
the same projects to both NGOs and companies. Depending on the
conditions in the country, the ITF decides which type of player will be
eligible to bid on the work and lets the tender accordingly.

Some companies ae paticulaly prominent players in  humanitarian
mine action. The US Sae Depatment funnels its entire bilaterd
budget through a demining company cdled RONCO. The company is
the State Department’s “interlocutor” for mine action around the world.
When the U.S. government identifies projects it wants to fund, RONCO
is engaged to implement the datement of work, dther directly or by

GPR
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subcontracting for services. The exception is the Bakans programs,
which are run through the Sovenian Internationd Trust Fund.

Many of the larger companies dready have stockpiles of equipment.
Mechem (which has just recently been integrated into the Government of
South African) s congdered by some to be the best demining technology
company in the world. This is patly due to the fact that Mechem's
devdopment of new technology is directly informed by ther fidd
experience. Mechem develops much of its own equipment, however, Dr.
Vernon Joynt of Mechem says the company is not opposed to acquiring
equipment from other sources.

Both the role companies play and the business focus of their operations
meke them important players in influencing demand for humanitarian
demining equipment and technology.

Militaries

Militaries ae another important participant in this process, dthough
there appears to be reluctance among a number of countries involved in
humanitarian demining to engage them.

Militaries are regpondble for humenitarian demining in many pod-
conflict scenarios.  Virtudly, the entire South and Centrd America
humanitarian  demining progran  (as coordinated through  the
Organization of American States) is carried out by loca militaries. The
sameistrue for some parts of Africaand Asa

Many respondents fet that locad militaries would continue to teke an
increeangly large role in humenitarian demining. They point out thet
engaging militaries to perform this task serves a number of ussful gods,
induding engaging soldiers that would otherwise be unemployed.

This potentiad role could give militaries a more dgnificant influence on
the demand for equipment and technologies. It may aso give more of an
edge to equipment designed to be used for both militasy and
humanitarian demining.

Mine Action Centres (MACs)

A MAC's primary responshility is to coordinate mine action in a given
region. This process often includes setting priorities for what needs to be
cleared, when, and how. While MACs do not procure equipment for
these projects, they often specify the tasks that need to be accomplished
by equipment in a given project, thereby influencing demand in that area.

Many representatives of MACs tha were interviewed indicated they
were regponsble for certifying which type of equipment could be used in

™
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“At present, humanitarian demining
in most affected areas begins with
a UN-led emergency response,
which is controlled by ex-pats, who
usually have a military background
and who are largely paid for by
"ear-marked" donations from UN
countries. Those donations
sometimes take the form of staff
and goods.

At the same time, as the UN
arrives (and sometimes before),
the specialist charitably funded
[NGOs], which are funded by an
individual government's aid budget
or by trusts and donor charities,
tend to move into the area.

Following the charitable groups
come the commercial companies.”

Andy Smith, Journal of
Humanitarian Demining, 1998

“The requirement for demining
technologies is quite urgent,
because current methods are slow
and dangerous. Currently, it'll take
decades to clear mines.
Technology seems to be the only
real way to improve the situation.”

Al Carruthers, Defence Research
and Development Canada.

™

their field of operation. Admittedly, not dl MAC's have the resources to
fill thistask. Nonethdess, this indirectly influences demand.
Findly, MACs are often cadled upon by companies to test and evaduate
prototype technologies. This process leads to increased awareness of
new products as they become available and, where information is shared,
alows others to assess technologiesin a given environment.

THE PROCESS

Despite the best intentions of the individuas and organizations involved,
humanitarian demining tends to occur in a haphazard manner, with little
internationa coordination.

As can be seen in the accompanying quote by Andy Smith, when an
emergency reponse is required, dl of the players (induding militaries
where applicable) flood to the region. Even when a MAC is established,
in some cases not dl groups operating in the area are required to
coordinate their activities through the Centre.

One of the reaults of this lack of coordingtion is that there tends not to be
a clear expresson of demand for equipment and technologies to meet the
requirements of given fidds of operation. Different groups may have
amilar needs, but will often seek to acquire their own technology rather
than working together with common equipment.

This means that in some cases, the best equipment for the job doesn't get
used because demining groups weren't aware of it, didn't have the time
to test it, or didn’t have the meansto acquireit.

“When we bought equipment for work in Kosovo, we had to
deploy very quickly, so we chose equipment that was aready
being used there by other organizations, that was proven to
work. Idedly, if we had time, we would ask prospective
suppliers to trid ther equipment in the paticular area we
were working in.”

CIDC spokesperson

THE ROLE OF TECHNOLOGY IN DEMINING

Technology has dways been a criticd dement in demining, but until
recently that technology had changed very little from the badcs
developed and refined fifty years ago:

= A metd detector to find the mines,

= A prodder to enadble a deminer to accurately define and identify the
mine, and

= Anexplosveto dedtroy it.

GPR
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“It is almost self-evident that mine
detection methods and
requirements will vary significantly
over such diverse terrain as
grassland, mountains, paddy fields
and deserts. This diversity
requires innovative equipment
solutions that take into account
wide variations in operational
setting ... Climatic conditions &
fluctuations can have a profound
effect on the conduct of demining
related activities. For example, in
South Eastern Europe, demining
stops during the winter season
because the cold has rendered the
ground too hard for prodding or the
safe excavation of buried mines
and UXO. “ (sic)

Mine action equipment: Study do
global operational needs
GICHD - March 2001

™

The perception that time is running out for mine action is a mgor factor
that contributes to a ggnificant demand for demining equipment that can
increase the speed a which deminers can work. It is estimated, for
ingance, that vegetation clearance can take up to 65-70% of the
humanitarian demining process The use of vegeation clearance
machines in Cambodia fas increased the speed of this activity by a factor
of 3-4 times. As such, it is dear tha there is a demand for exiging
equipment to be made more available in the fidd as wel as new efficient
technologies that can be quickly brought to market.

SCENARIO-DEPENDENCE

The demand for humanitarian demining equipment and technology is
heavily afected by the spedifics of the dtuaion in which demining is
taking place. This can encompass physical, socio-economic, and politica
factors. Each field of operaions is unique, which materidly affects the
demand for equipment and technologies.

Impact of Geography & Climate

A phrae often heard from interviewees is that most mine action
technology is “scenario dependent”. This refers to variances of physca
characterigtics (such as topography, terrain, loca vegetation types, and
cdimate) tha limit the gpplicability of technologies across different
operationa scenarios.

Depending on the minerd content of the soil, the rdiability of mine
detectors can fluctuate wildly, as some heavily minerdized soils can
confuse the readings. However, detectors that are more likdy to make
mistakes in heavily minerdized soil may be better & detecting minimum
metal content minesin another environment.

Brugh-cutters can vay in efficacy depending on the type of brush
encountered. A mini-flal may be extremdy effective a moving through
low grasses and shrubs, but may be defeated by thicker jungle brush.

Protective gear is only effective if it is worn, and deminers working in
hot and humid conditions will not be able to wear heavy protective
clothing without taking frequent bresks or leaving themsdves open to
the posshilities of heat stroke. For example, protective clothing supplied
to deminersin Afghanistan sat unused because it was too hot to wear.

There ae as many examples of scenario-dependence as there are
scenarios. The consequence of this is a need for different equipment in
different Stuations and a greater demand for multi-purpose adaptable
technologies.

GPR
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“A custom designed demining
machine to meet all demining
requirements could be as simple
as an armoured tractor, with
mobility enhancements, with the
modular capability to employ a tool
to meet every other function
required for demining.”

The use of mechanical mean for

humanitarian demining
Handicap International, May 2000

™

Toolbox Approach

A favourite catch phrase of the humanitarian demining community is the
“tool-box approach”. This means that there is no one piece of equipment,
sysem, or practice that can accomplish everything deminers need, s
they will assemble avariety of “tools’ for agiven job.

This, in pat, is wha leads many demining organizations to seek
incremental  improvements to exiging technology, thereby dlowing them
to better fill out ther “tool-box”. The notable caveat highlighted by
many respondents was that the benefit gained must exceed the cost of the
new piece of equipmen.

To further accommodate this redity, some developers are responding by
providing multi-purpose technology. In effect, rather than providing a
dample “tool” for the deminer’s “tool-box”, they are trying to supply
entire sections of a tool-box, rather like a Swiss amy knife. Such
machines are dready being field tested, such as the Pearson Survivable
Demining Tractor and Tools. This British machine is a basc tractor
chasss with various attachments for brush cutting, demining, and tree
extraction. According to Handicep International such machines are the
wave of the future. It should be noted that these multi-purpose machines
do not replace the toolbox approach, rather they are important additions
to the toolbox of humanitarian demining equipment and technology.

CAPABILITY AREAS

Within the ambit of humanitarian mine action, there are various broadly
defined tasks that can be accomplished. These are generdly referred to
as cgpability aress. Some of these capability areas are particularly
receptive to improvement by the introduction of appropriate technology.
The following are some descriptive examples.

Aerial Sensor Arrays

There is a lot of interest in the humanitarian demining fidd to discover a
technology that would quickly and clearly ddineste mined aress.
Deminers are unanimous in their desre to have ther teams spend less
time working in aress that turn out to be mine-free. The problem has
been that technologies in this area have not so fa been successful in
coming up with sensors or combinations of sensors that will accomplish
all the necessary tasks under al conditions,

Data Fusion

Unlike the other capability aress in this dudy, data fuson is not a
product; it is a sub-process of design of a larger product. It's place in the
demining market is to take inputs from different types of sensors and
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create from them an enhanced picture of buried objects, so tha
landmines and UX O can be accurately identified and marked.

Inputs can be from a variety of sensors, such as infrared, metal
detectors, digita cameras, ground penetrating radar, and nuclear sensors.
Data fuson can be used with the agrid sensor array mentioned above, or
on vehide mounts. In theory, it dso could be used to create what may be
the most dedred piece of equipment in humanitarian demining, a hand-
held mine detector that actudly detects mines, not just their metd
content.

Rendering Safe Mines and UXO

This heading covers a multitude of different methods of disposing of
mines and UXO. These range from massve machines to crush and grind
mines, to machines tha spin mines in a metd cage causng them to
detonate safely, to flares which burn through the casng and explosve
components, to explosives which smply blow up the mines or ordnance.

One technologicd improvement in this area is an explosve that is safer
to handle and easier to transport than the traditiona dternatives.

Personal Protective Equipment

Persond protective equipment is the term for the combinaion of uits,
boots, hemets and visors intended to shidd deminers from the worst
effects of a landmine detonation. While not suggesting that any demining
organization would knowingly compromise the safety of its deminers,
there ae adways tradeoffs between maximum safety and maximum
productivity for deminers, as effective protection can sometimes lead to
ineffective demining.

The protective gear can be too redrictive to dlow deminers to move
freely, it can be too hot, or 1 can actively impair ther abilities to detect
mines, in which case it is an open question as to whether it does indeed
enhance safety. The chdlenge for the humanitarian demining market is
to devedop persond protective equipment which is light enough for
deminers to wear with reative comfort, but that will gill shidd them
from the worgt effects of blast or fragmentation mines.

Prodders and Probes

Prodders are probably the most basic piece of equipment in a deminer’s
toolkit. A prodder can be as smple as a piece of wire or a bayonet, or as
complex as an insrumented prodder designed to tell the user the nature
of the materia that the probe has contacted. Some recent designs have
adso focused on mitigating the effects of accidental detonation by adding
blast shields designed to help protect the hand of a deminer.

™
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Prosthetics

One of the unfortunate inevitabilities about landmines is that they create
amputees. Typicdly, civilians who encounter landmines, particularly the
blast type, lose one or both feet or legs. Hands and arms can dso be lost
paticularly to the ingdious “butterfly mines’ which are often picked up
by curious children. It is estimated thet there are millions of amputees in
mine affected countries. Progthetic limbs, paticularly feet, tend to suffer
from extensve wear and tear, eventudly rendering them usdess. A new,
more durable and comfortable form of prosthess could be of great
benefit to these victims.

Shallow Water Detection

Mines are sometimes placed in water on purpose, ether in tidd zones off
beaches or in the shdlows of lakes or rivers. They can dso smply end
up in water through flooding, hurricanes, or eroson. In ether case, there
is a requirement to find and remove them. The underwater mines not
only cause a direct hazard to anyone or anything that comes into contact
with them, but mines and UXO can aso release toxic substances as they
age, cregting threats to the environment and human hedth. Although
mine detectors can work underwater, a present, there does not appear to
be a product on the market purpose-built to detect and classify these
submerged hazards.

Testing and Evaluation Equipment
Teding and evduation of equipment is ganing an increased focus. The
International Tegting and Evauation Program (discussed later in this
document) is expected by some observers to have a profound effect on
the fidd, as it is intended to provide unbiased information about the
capabilities of equipment and technologies.

As teding becomes more prevdent, devices tha can measure the
effectiveness of equipment become increasingly important. One such
devdopment is the surrogate mine, a mine-like device that can mimic
agpects of a red mine, without the attendant dangers of using live mines.
However, it is worth noting thet there is disagreement in the demining
community about the ussfulness of such adevice.

Vegetation Clearance

Vegddion cdearance is smply the act of removing vegeation from
suspected mined areas in order to gan easer access to the mines
beneath, as well as reveding any tripwires or other above ground
triggering devices. Such vegetation can range from grass to mature trees.
As noted earlier in this study, deminers working in Cambodia estimate
that brush clearance machines improved their productivity by 3-4 times.

™
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“The cost of developing the
technology may be more than the
cost of clearing mines using
existing technology.”

Paul Heslop, HALO Trust

“It is generally acknowledged that
technology will not, at least in the
short term, provide significantly
improved mine detection and
clearance equipment for the user
community. Improvements are
likely to be evolutionary, with
emphasis being given to better
understanding the capabilities of
existing technology.”

Report of UN Secretary General
1999

™

While many vegetation clearance machines do exid, there is room for
incrementa improvement in the fidd.

CONCERNS REGARDING TECHNOLOGY

Many of those interviewed expressed a number of concerns regarding the
development and use of technology. The two most prevaent, cost and
impact, are outlined below.

Cost

Many people involved in humanitarian mine action are ambivaent about
the use and devdopment of more mine action technology. While they
appreciate the benefits that accrue, particularly in the areas of speed and
sdfety, they cannot help feding sometimes that if dl the R&D money
goent on deveoping new technologies were smply gpplied to exiging
methods, then more mines would have been cleared in a shorter time.

It is apparent from the research that it is mosly NGOs who tend to
question the cost/benefit baance of technology. The NGOs attitudes
may be influenced by the fact tha they are concerned about dwindling
funding avalable for their operations and see technology R&D as
competition for those funds.

On the other hand, developers and their donor government backers
beieve more firmly that the money being spent on R&D will ultimatey
pay off in improved mine action efficiency.

These atitudes are important, because they both reflect and shape
attitudes in the market. If NGOs resent the spending on R&D, it may
make them less receptive to trid and use such equipment.

Perhaps the last word on the debate as covered in this report should go to
amore impartia observer.

“Enormous sums of money continue to pour into high
technology research, while year after year, fiddable equipment
fals to maeridize Peiodicdly, a ‘new’ technology is
publicized, captures the public imaginaion and succeeds in
scuring mgor  funding. This has happened  recently  with
arborne multi-spectral systems, radar and biosensors, none with
any red promise of trandtion to the fidd in the foreseedble
future”

Colin King, Jane’ s website
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Socio-Economic Impact of Technology

Receptivity to the use of technology in particular countries may be
dfected by the place of demining in loca economies. As has been
remarked, much demining is dill peformed manudly, usng rdativey
dample tools. The people usng these tools and peforming demining
tasks are for the most pat locdly engaged. Many countries where
demining is currently being undertaken ether have chronicaly depressed
economies, or their economies have been severdy dtressed by recent
conflict. Under these circumstances, a deady paying job, even an
inherently dangerous one, is a desirable commodity.

NGO's, being sendtive to these concerns, may hestate to introduce mine
action technology that will sgnificantly speed up the process, as this
could be seen to be jeopardizing locd jobs.

The same can be true of the mine-affected countries themsdves. Chad is
a good example of this thinking. A humanitarian deminer in Chad
receives gpproximately $300 / month, a sdary that dlows him to feed his
family and resolve many of the socid ills he woud otherwise be facing.
In an interview, a representative from Chad’'s mine action program
indicated that the benefits of ganful employment for locdly engaged
deminers are a high priority for the program. In fact, this is why they do
not invite NGOs to perform mine clearance, rather they ask the NGOs to
train and supervise indigenous deminers.

TECHNOLOGY GAPS

While dtitudes to the development and use of new mine action
technologies vary, there is an dmos unanimous opinion tha particular
new technologies, if they were to be developed, would be adopted with
enthusaam.

MINE DETECTION

The mgor gap identified by interviewees is for a mine detector that
actudly detects mines, rather than the current technology, which detects
the metdlic components of mines. The exiding detection technology can
be uncertain when it is confronted with highly minerdized soils soils
contaminated with many other metal fragments (such as a battlefidd), or
mines with avery low metal content.

AREA REDUCTION

A relaed gep is for a remote sensor that can accuratdly delineste
minefidds, s deminers do not wagte therr time searching for mines
where none exist.

™
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“In the area of technology, there is
a growing acceptance that a more
universal application of existing
equipment could enable mine
action to be conducted more
effectively, cheaply, faster and
most importantly with less risk.”

UNMAS website

CONCLUSIONS ABOUT DEMAND

Despite the reservations expressed about the place of technology in
humenitarian demining, there does seem to be a generd opinion that
technology will play agrowing role in mine action.

For tha to happen, individud technologies must overcome the
skepticiam widdy prevdent in the usr community. Deminers will want
technologies only when they have been proven to work, and proven to
work either in specific scenarios, or across scenarios.

Demand can be found in the following arees:

EXISTING EQUIPMENT

There is a congtant demand for existing equipment and tools to asss the
humanitarian demining effort by making it safer, fader, more rdiable
and more cost-€effective.

INCREMENTAL IMPROVEMENTS

As with any environment there is dso a dgnificant demand for
incremental  improvements  to  exising  technology. As demining
organizetions gain experience, they inevitably identify ways to do things
better, both in terms of practices and use of technology.

However, an important limitation on this demand is the cost-bendfit
andyds of the incrementd improvement. The issue as rased by a
number of users surveyed, is how the cost of the new / improved piece of
equipment compares with the margind improvement (rate of demining,
safety, accuracy) that can be expected by employing it.

RADICAL ADVANCEMENTS

Findly, respondents indicated that there is dso a demand for radicd
advancements in technology in a few key areas (area reduction and
close-in mine detection). While the demand for these new technologies
is widdy hdd, many interviewees indicated reservetions dbout the
amount of money being spent in these areas, relative to the likelihood of
anyone producing a useful product in areasonable time frame.

TRENDS

The duplication of effort in these research projects around the world is
another mgor concern — for users and researchers dike.  This will be
discussed further in the following section on Supply.

™
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While there are differing views on the amount of money that is spent on
research and development, and there are definite problems (as will be
seen later) with the communication of users requirements to developers,
the generd view isthat technology improves the demining process.

Although UNMAS identifies safety as the most important factor, most
people interviewed believe it is the sense of urgency generated by the

progpect of finite funding that has motivated a greater acceptance of
technology in mine action.

This suggests that technology dready developed that demondrates a
cgpacity to help demining teams work more quickly and efficiently has a
chance of being used, subject to the constraints of this market. It aso
suggests that the development of new technology to address
humanitarian demining may find itsdf without a market, unless it can be
developed quickly.

™
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3. THE SUPPLY OF EQUIPMENT & TECHNOLOGY

Having edablished that there is a demand for humanitarian demining
equipment and technology, the next mgor issue in defining the market is
to identify the supply.

This section provides an overview of the characterigtics of the supply of
humanitarian demining equipment and technology. It then provides a
brief snapshot of the types of equipment and technology that are
available or being developed, including a focus on dud-use technologies.
Findly, this section provides some conclusons about the supply of
humanitarian demining equipment and technology.

It is important to note that this section does not assess the qudity or
efficacy of these products, as this would go well beyond the scope of the
terms of reference. We have, however, included individuds views on
particular pieces of equipment where relevant.

I CHARACTERISTICS OF SUPPLY

There is an aundant supply of humanitarian demining equipment and
technology currently available and being developed around the world.
The range of explandions for this varies from dncere interest in the
initiative to sdf-interest and profit taking.

Irrespective of motives, the research and analyss for this study identified
three principd drivers of the supply of humanitarian demining
equipment and technology. These ae governments, commercid
companies, and NGOs and charitable organizations. The following
describes each one and provides some ingight into the factors that appear
to influence their decison making processes.

GOVERNMENTS

Higoricaly, there has been a farly lage government invesment in
humanitarian demining R&D. The ICBL’s Landmine Monitor 2000
identifies “more than us$140 million in funding for R&D on demining
technologies and equipment, incduding US$H0 million in 1999 [dong].”
That is probably a conservative estimate, as the ICBL does not believe it
has captured the globd tota in itsfigures.

Research for this study was unable to uncover more precise figures. In
most cases, the representatives from foreign governments that were
interviewed either could not or would not give us exact figures for RD

pending.
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“Unfortunately, there is

substantial duplication of effort and
capacity. Among vegetation cutters
for example, there are numerous
designs offering similar attributes,
while basic capability gaps (such
as the ability to work on steep
slopes, very soft ground or rocky
terrain) remain largely unresolved.”

Jane’s Mines and Mine Clearance
Yearbook 2000-2001, Colin King

™

It does appear however, that the initidl mad rush to develop new
equipment and technologies for humanitarian demining has begun to lose
momentum, paticularly as it becomes clear that there is no “dlver
bullet” that can respond to al demands in every scenario.  This
recognition is what drove the Dutch government to completdy cut its
funding to the NOM 2000 R&D initiaive — an attempt to develop a
“dlver  bullet” mechanicd  humanitarian  device Government
representatives from the Netherlands indicated that they have withdrawn
funding for the program and ae focusng dl of ther resources on
providing support for mine action programs, rather than R& D projects.

The ICBL dso identifies projects or programs funded by South Africa,
Canada, the U.S., Sweden, Germany, and the European Commission.

Factors that Influence Decisions

The processes that countries use to make R&D investment decisons tend
not to be drategic when viewed from an international perspective. Each
country has a different modd tha it agpplies to its decison-making
process. The result is an uncoordinated approach to development of new
technologies, driven by myriad factors within each country.

Virtudly every donor examined — including Canada, the U.S, the EC,
the UK, Norway, Germany, France, Japan, and South Africa — identified
the desire to create jobs and support nationa companies as a mgjor factor
that influences ther financia contributions to R&D. There is nothing
aurprisng about this.  In fact, most demining organizations are used to
this approach, and as one representative from a mgor NGO indicated,
they “undergtand this is how the game is played.” The consequence of
this approach, however, tends to be substantial duplication of effort and
cgpacity without due congderation to requirements.

Ancther important factor driving countries to produce competing
varsgons of gmilar technologies or capacities is the desre to “fly the
flag’. As humanitarian demining emerged as a popular and high profile
cause, cetan governments saw that vidble involvement in the cause
could bolger nationd pride and prestige. As a result, nationd
governments invesed in the development of large pieces of demining
equipment, which were then donated to mine-affected countries.

It is important to note that one of the things that does not tend to
influence the decison to inves R&D in a paticular technology is the
users demand. There appears to be a disconnect between fied
requirements and the equipment in which governments were investing.
Not only was this pointed out by many of the fidd deminers interviewed,
but was also admitted to by the governments themselves.
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Asthe Director of CCMAT, Dr. R.D. Suart indicated:

“Maket dgnds don't get trangmitted back [to
donors/developers] because the people who use the equipment
are not the people who pay for it. And the donors, they often
ae not seeking the maximum bang for ther buck. They are
making the donation, somebody ese is doing the work, and so
you don't get [the demand for] the most efficient application of
funds”

Notably, this lack of communication goes both ways. A number of those
interviewed expressed frudration and disgppointment with the test and
evduation process and the lack of information they receive.  For
exanple, an ITF representative recounted an experience in Bosnig,
where an infrared sensor was tested, but the results were never relayed
back to the user groups. This lack of communication breeds skepticism
and a sense that users get nothing out of participating in this process.

This disconnect happens despite the fact that the U.S.,, Canada and the
European Commisson each have organizations that ae responsble for
identifying promisng technologies and hdping devdop them for
humanitarian demining purposes.  In every program of this nature that
was identified, the country’'s militay was actively engaged, if not
respongble, for these organizations, and heavily influenced the decison
making process. While there is a dgnificant difference between military
and humanitarian demining equipment requirements, it was agreed by
most respondents that the defence-rdated backgrounds of these
organizations provided them with the ability to tet and evaduate
equipment and technologies.

COMMERCIAL COMPANIES

Adde from a few exceptions, commercia companies are the group most
directly involved in the development, production, and supply of most
humanitarian demining equipment and technology.

Companies in many countries responded postively to the media ad
government  dtention surrounding  humanitarian  demining,  particularly
after the ggning of the Ottawa Convention. This was demondrated in
Canada, where 80 companies responded to a government request for
interest, athough not al of them were able or ready to supply equipment
and/or technology to the humanitarian demining community. While there
ae undoubtedly some firms medy looking to teke commercid
advantage of the international focus on mine action, there are d<0
countless companies driven by more humanitarian concerns that are
looking to build a better demining todl to help diminate the criss.

™
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“Sustainability demands that we
address the current near-total
reliance on importing both
equipment and "know-how" from a
very few of the richest countries of
the planet. Almost all demining
tools and equipment are currently
imported to the poor countries from
the rich countries; visors, metal
detectors, hand-held radar, and
specialist protective equipment,
mechanized vegetation clearance,
and high cost advanced detection
systems. Not only does this make
them very expensive but it also
makes them essentially
unrepairable where they are used
and less comprehensible to the
end user.”

Humanitarian Demining
Technology Development Program
- website

In addition, many commercia demining companies develop and supply
ther own technology to support ther humanitarian demining efforts.
Some examples of thisindude:

=  Mechem, South Africa

=  MineTech, Zimbabwe

=  RONCO, United States of America

=  UXB Internationd, United States of America
= CIDC, Canada

Factors that Influence Decisions

Many companies that have branched into the humanitarian demining
fidd have done s0 patly because they are in a smilar line of busness
dready, either in the military or civilian sphere. For ingtance, CCMAT s
now testing a brushdeminer desgned spedificdly for humanitarian
demining purposes. Another Canadian firm tha makes persond
protective gear for military and security gpplications has now designed
gear specificaly for humanitarian deminers.

In these examples, the core busness supports the humanitarian line, both
in teems of R&D effort, and financidly. Most companies indicated that
were it not for revenues from other lines of busness as wdl as
substantial support from governments, they would not be able to develop
and supply humanitarian demining equipment and technology.

Favorable publicity can dso be an aspect in commercid decison
making. Some companies indicated they received media interes in the
humanitarian aspect of their busness as wel as inquiries from potentid
invesors drawn by the company's humanitarian work. While this is
unlikdy to be by itdf a suffidently sgnificant factor in inducing a
company to enter the fidd, it is most definitely an additiond benefit for
those that do.

Finaly, there is evidence tha some companies take advantage of interest
in humanitarian demining to link their product or technology to the field,
in order to raise their share price. Often this is done by claming that a
notable NGO has endorsed their product, whether the NGO has done so
or not. Notably most NGOs say they do not endorse any products, and
this practice just makes them more skeptica of companies. Of course,
this behaviour is not limited to this market.

NGOsS & CHARITABLE ORGANIZATIONS

Not only governments and companies ae involved in fogering the
development of mine action technology. Some of the largest demining
NGOs, such as MAG and HALO, have been known to creste their own
mine action equipment, largdy through remodding exiding equipment.

™
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Many NGOs indicated that while there is a place for “high technology”
in humanitarian demining, the most useful products tend to come from
exiding equipment that is adgpted for humanitarian  demining,
sometimes in the fidd of operations. While these incrementa
improvements do not represent a legp forward in mine action technology,
they ae effective, and as the users themsdves develop them, they are
well adapted to field conditions.

An excdlent example of this can be found in the devdopment of
mechanicadly assded demining equipment. As humanitarian demining
expert, Andy Smith explains:

“While huge sums are being spent on monsgroudy heavy and
grong machines that many bdieve will never work adequately,
some demining groups, such as the NPA in Angola, have taken
exiging ‘mine-clerance vehicles (the Aadvak) and used
them in a more redidic role as an areareduction and
vegetaion-clearance tool, and these agpplications have not
involved any significant revison of the origind machine”

Further examples of this in-the-field development can be found in the
Dua-Use Technology section below.

Thus some NGOs are effectivdly meeting their own requirements and
adding to the ovedl supply of humanitarian demining eguipment and
technologies, even though they tend not to market their products to
others. A notable exception is MAG's effort to buld a workshop in
Cambodia to sarvice humanitarian demining equipment, including heavy
machines. The intention is for the services of this workshop to be
offered to others.

Development Technology Workshop

The Development Technology Workshop is a charitable organization
whose sole purpose is to devedop mine action equipment. It is an
offshoot of the Universty of Wawick, in England and is a regisered
charity. The DTW researches and designs mine action equipment, which
it then hands over to mine-affected countries to build. The “Tempest” a
min-flal desgned by DTW is currently being made in Cambodia, while
improved hand-tools and visors are being manufactured in Zimbabwe
and Cambodia. As its working methods would suggest, the DTW is
driven by a devdopment-based philosophy that includes building
cgoecity in - mine-affected aeas  Although DTW is a chaitable
organization with unproven results, it competes directly with private
companies deveoping equipment and technology for humanitarian
demining.

™
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THE DEVELOPMENT APPROACH

Vaious NGOs and governments (including CIDA) have internaiond
development as a core dement of ther mandate. This is a factor in the
commercid aena as it is implicated in the soread of particular
technologies to different countries, and in the devdopment of loca
companies.

“The mgjor advantages to a development approach are:

= Equipment made locdly is cheaper, so more donor money
can be spend (Sc) on digging up mines,

= Donor money saysin the country it was intended for;

= Loca jobs and <ills ae crested with accompanying
bendfits to the local community;

» The equipment is well adgpted to locd mantenance and
operating conditions;

= Cregtion of a long-term, sustainable indigenous capacity for
production of demining equipment.”

The use of mechanical means for humanitarian demining —
Handicap International — May 2000

This development gpproach to demining has led to the establishment of
locd capacity to produce demining equipment in severd mine-affected
countries. This not only provides competition to equipment from donor
countries, but it is competition with a decided edge, as it is often chegper,
eadly locdly reparable, and it provides jobs and revenue in troubled
€CoNoMmies.

TYPES OF EQUIPMENT & TECHNOLOGY

The fdlowing sngpshot of the types of equipment and technology has
been derived from discussons with experts in the community and an
andyds of the 2000-2001 Jan€' s Mines and Mine Clearance Y earbook.

PRODUCT / TECHNOLOGY CATEGORIES

In the interest of atempting to Implify an otherwise complex market,
the sudy identifies the following three product / technology categories
that are approached differently in terms of supply. The firg two
categoriesinclude dl of the nine capability areas described above.

Products and technologies in the categories function very differently in
the context of the market, in terms of time to market, quantity of supply,
development and production cogts, and replacement / life cycles.

™

GPR

Assessment of the International Market for Humanitarian 23
Demining Equipment & Technology



Thee didinctions ae paticulaly important with respect to limited
purchasng power vs. large demand in the market for humanitarian
demining equipment and technology. This issue will be discussed in
gregter detail in Section 4, the Market for Equipment & Technology.

Large-Scale Machines & Technology

When technology is discussed in a humanitarian demining context, it
often refers to this category. Some of the characteristics of the products
and technologiesincluded in this category are:

Large-scde equipment

Typicdly high production cost

Low volume of sdles

Generdly lengthy time from concept, to prototype, to production
Often high cost of operation and maintenance

L arge machinery: Includes the following capability aress:

= Shdlow-water Detection
=  Vegetation Clearance.

Jane's reports that there are over 17 countries currently producing large
meachinery and mine dearing systems.

Complex dectronic equipment: Incudes the following capability
aress,

= Aerid Sensor Arrays
= DataFusion

According to Jane's, a least 8 countries have operational systems and
technologies currently available, with another severd actively engaged
in research and development.

Mine Action Tools & Equipment

This second category covers a wide variety of products and technologies
that share the following same generd characterigtics:

Smdl-scal e equipment

Typicdly lower production cost

High volume of sdes

Some are consumables

Most are ubiquitous components of the Toolbox Approach
Generdly low cost to operate and maintain

™
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Consumable demining products. Includes the following capability
aress.

» Rendering Safe Mines and UXO

Jane's reports that there are over 8 countries currently engaged in mine
disposdl activities.
Humanitarian demining tools: Includes the following capability aress.

=  Persond Protective Equipment
=  Prodders and Probes

According to Jane's, there are at least 6 countries actively manufacturing
some form of persond protective equipment, and over 15 countries that
produce some form of mine detection product, including prodders and
probes.

Other mine action equipment: Includes the following capability arees:

=  Prosthetics
» Tes & Evaudion Equipment

Some broader mine action technology, such as victims assstance
focused prosthetics and test and evaluation devices are dso counted in
this category, though they are not considered tools. They do, however,
share the characteristics of the category as outlined above.

There is little data on the competition for these cepability areas. Jane's
identified 4 countries tha ae activdy involved in victim assstance
programs, including prosthetics development.  Notably, a search of
medica journals would likely provide more comprehensve results, as
these products are not exclusve to humanitarian demining. In the context
of mine action, the Internationd Convention of the Red Cross is the most
sgnificant purchaser of prosthetics, while dso being one of the largest
suppliers.

General Operating Equipment

This last category includes cars, computers, radios etc, equipment that is
essentiad for mine action, but is not speciaized mine action equipment.

Although this category is not being examined in this sudy, the necessty
for these products requires alocating some of the finite resources that are
avalable for mine action, thereby reducing the resources avalable for
humanitarian demining equipment and technology.

™
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“Breakthroughs in technology
require  much investment in
research and development. This
tends to favour equipment and
products with a large consumer
market and with the potential for
significant profits. Major
investments may also be required
for reasons of national security.
Thus any major breakthroughs in
technology that will benefit future
demining equipment may come
from other areas of research,
including the military research and
development community. The
process of demining equipment
procurement must be creative in
applying new and perhaps
unconventional technologies to
achieve a paradigm shift in
capability.”

Mine action equipment: Study of

global operational needs
GICHD — March 2001

DUAL-USE TECHNOLOGIES

The initid supply of humanitarian demining equipment and technology
came largdy from products and systems that had been used for other
purposes — soecificdly military. Demining has been an important part of
military operations for as long as there have been modern landmines,
thus adopting equipment and technology from military use and applying
it to humanitarian demining was a rddivedy smple fird sep to mesting
the demand.

In addition, equipment and technology used in commercid environments
(eg., condruction, faming, forestry and mining) is being adapted for
humanitarian demining purposes with generdly postive results so far.

The devdopment of demining technology as an offshoot of a company’s
core business tends to be more sustainable for the company concerned.
Many of the firms interviewed for this sudy frankly recognized that the
devdopment of demining technology was unlikdy to pay off in the
normad commercid sense. It was sudtainable, with government support,
as an adjunct of R&D being conducted for wider purposes. It adso
brought other benefits, such as favourable publicity for the companies
involved, and exposure in some non-traditiond markets for its other
products. In fact, there are those in the community who fed that “unless
you are talking about a dua- use technology, forget it.”

Another aspect of dud use for technologies is thar utility in UXO
clearance. Removing UXO is an dlied use, and sometimes a requirement
of humanitarian demining equipment. The removd of UXO can be in
itsdf a market. Interviewees have referred to UXO on former military
ranges tha must now be cleened up as a potentid market for
humanitarian  demining technologies As an ICBL representative
remarked, while landmines have been banned in much of the world,
conventiona warfare continues, so the market for equipment to ad in
locating and removing or destroying UXO will continue.

Military — Humanitarian

Until recently, military needs drove advances in mine clearance, such as
flal and roller sysems to detonate mines. Militaries could not afford to
wat for the dower and more pandaking traditiond methods of
clearance. Battle dStuations demand trade-offs. Defence establishments
had the capacity to develop equipment that would ensure that every
gngle mine in a given area or path was made safe, however, when under
fire, such techniques would be too dow. Therefore, military equipment
and procedures tend to make trade-offs between speed of clearance and
thoroughness.

That is not a high enough sandard for humanitarian demining, where a
loca population must be assured that it is in no danger from a former
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minefidd, where a single casudty from a missed mine could be enough
to undermine the confidence of a locd population in dearance
operations.

Purdy military equipment has some other specific drawbacks for
humanitarian use. It is often too expendve. While militaries will spend
millions of dollars on sngle pieces of equipment essential for their tasks,
deminers would bak a such amounts, no matter how effective the

equipmen.

Military equipment is often over-engineered for humanitarian demining.
It's capabilities were desgned for different sets of circumstances, <o its
amour may make it too heavy for humanitarian use, or its controls may
require specialist operation.

Equipment designed for militaries may dso be inaufficently durable for
the daly use it would be put to in humanitarian mine action. It may be
desgned for short bursts of high peformance, rather than long daly
grinds.

In the early 1990's, technologies began to be developed that were more
specificdly focused on humanitarian demining. Some of those, such as
min-flals, were adapted from ideas dready current in  military
demining. But it is the adgptation, not the direct use, of military
equipment tha is frequently the key. The adaptation may just be in how
the equipment is used, or it may be in a reengineering of the product for
humanitarian use.

Adapting Mature Commercial Technologies

Dua-use technologies derived from commercid equipment flows quite
naturdly in some cases  For example, some vegetation clearance
machines were adapted from commercia brushcutters, used in forestry
and other indudtries, while agrid sensor arays under development have
much in common with aerid sensing used by the mining indudtry.

According to experts like Adrian Wilkinson from GICHD, some of the
most successful humanitarian demining equipment is adgpted in the fidd
from commercid off-the-shelf (COTS) products. Many NGOs and
companies have teken exiding commercid equipment, which is
substantidly chegper than its military counterparts, and adapted it for
their own use.

These organizations have corverted back-hoes, tractors, and road-
graders to sgnificantly speed up the process of clearance. Many of these
groups made farly minor adjusments (usudly amouring) to the exiging
equipment to make it safe and robust enough for humanitarian demining.

™

GPR

Assessment of the International Market for Humanitarian 27
Demining Equipment & Technology



The Pearson, described above, is an excdlent example of adapting a
product for humanitarian demining, then building atachments and
modules to provide for multiple operationa scenarios.

Findly, the concept of dud use from commercid or development
applications is dtractive to donors from a development perspective as
well.  Not only would contributing such equipment aid development in a
country by clearing landmines, it could continue to pay dividends long
after the mines were cleared, possbly be readapting it to its origind
commercid, agriculturd, or indudtrid use.

CONCLUSION ABOUT SUPPLY

It is cdear that there is an abundance of supply of humanitarian demining
equipment and technology. However, there are a few conclusions about
this supply that are notable:

DUPLICATION OF SUPPLY

As a reault of the lack of internationd coordination in the research and
development of new technologies, many countries around the world have
developed and produced very similar products.

This leads to unnecessary duplication of supply without any economic
benefit to the end-user, such as lower prices.

DEVELOPER DRIVEN

A traditiond economic supply modd requires open and constant
communicetion between users and developers.  This can be driven by
direct communication, consumer groups, Mmarket testing, and/or by
smply looking at saesfigures for a product to assess demand.

The supply sde of humanitarian demining equipment and technology
has no such syslem of input and feedback. Developers make decisons,
often without any direct input from users. Many respondents indicated
that companies that are developing new technologies should engage user
groups directly a an early dage to help direct the R&D effort in a way
that will be useful for humaenitarian demining. This does not appear to
be happening consgtently &t thistime,

DUAL-USE TECHNOLOGY

It is clear from the research that equipment and technology derived from
exiging goplications — dther militay or commecd — ae fa more
likdy to succeed in a humanitaian demining context.  Ther intrindc
advantage is the ability to be sold to both markets, thereby increasing the
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“The United States developed and
built something called a mini-flail
back in the late 80’s, early 90’s, we
introduced it into the demining
arena back in 93-94. Everybody
said “Oh yes, it's nice, it's nice,”
but nobody purchased the mini-
flail. In fact, Lockheed Martin
originally bought the rights to
manufacture it and mass produce
it. They realized very quickly that
nobody wanted it, and so they
dropped it. And yet if you turn
around and look around the world,
you'll find about six different mini-
flails and mini-flail-like systems.
The Slovenians have one, the
Croatians have one, and then you
have other systems that are very
similar like the Cambodian Mining
Workshop/DTW effort on the
Tempest. So why is that? Well,
each one of those is manufactured
in their own countries, and so the
Slovenians use their local one, The
Croatians use their local one and
the Cambodians use theirs. So the
mini-flail sits here at Fort Belvoir as
a museum piece.”

Col Z, U.S. DoD
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cusomer base for these products and alowing the demining product to
be subsidized by other product lines.

While products derived from military applicaions tended to be
introduced more quickly than their commercia counterparts, they have
had a number of difficulties making the shift to humanitarian demining.

Adaptations of commeca equipment for humanitarian  demining
purposes have a number of advantages, from price to availability of
parts. As such they tend to be preferred by user groups.

SUPPLY AS COMPETITION

Competition is usudly an indicator of a market's hedth. However in this
market competition is a result of excess supply. Non-market forces such
as ndiond pride and domestic industrid development drive this supply.
The dedre of daes to create ther own indudries often results in very
amilar technologies being produced in a variety of different countries.
Moreover, the absence of international coordination results in frequent
duplication of function in equipment, often without any corresponding
improvement in efficiency.

This duplication dso weskens mine action by teking away funds that
could be spend ether on ancother facet of R&D, or on another mine
action activity.

Limited funding coupled with national interes means that any donor
country that produces a piece of mine action equipment is extremey
unlikdy to purchase a smilar piece of equipment from any other
country. The inevitable result of competition is a smdler market for any
one of these products.
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“It is not a traditional market, there
is absolutely nothing traditional
about humanitarian demining. It's a
mish-mash of government, non-
government, private, you've got
militaries working with activist
organizations. It's got it's own rules
for doing business.”

Col. George Zahaczewsky,
U.S. DoD

“The market for humanitarian
demining equipment and
technology is ...”

“Small and erratic”
lan Mansfield, UNDP

“Based on false economy”
Dave McCracken, TMAC

“lll-defined”
David Rowe, BHMAC

“As large as local donor’s budget”
Vernon Joynt, Mechem

“Extremely limited”
Tim Carstairs, MAG

“Only going to get smaller”
Bill McDonough, OAS

™

Having edablished that there is both demand for and supply of
humanitarian demining equipment and technologies, one might assume
that a traditiond market exists. This is clearly not the case.  The market
for humanitarian demining technologies is anything but treditiond and
does not respond to standard market approaches.

The reasons are discussed further in this section, however the defining
factor is that the users of technology generaly are not able to purchese it,
while those that purchase it, generaly do not need or useit.

As such, as Dr. Sieber — Unit Head of the European Commission’'s Joint
Research Centre Ingtitute for Systems, Informatics & Safety — describes
it, “there is an atificid maket that is representing the need for
technology, however, the redity is tha mine action in generd only
survives from donor funds.”

This, of course, is not news to anyone with even a passng familiaity
with humanitarian demining. This study endeavours to characterize the
market further, by providing an assessment of the sSze of the market for
humanitarian demining equipment and technology, an overview of how
it operates, and an outline of some of the factors that affect adoption of
certain technologies over others.

SI1ZE OF THE MARKET: SMALL AND SHRINKING

The genera consensus among respondents was that the market for
humanitarian  demining equipment and technologies is gandl and
dhrinking. There are anumber of reasons for this, as outlined below.

LIMITED DONOR FUNDING

As previoudy dated, the market is exclusvely donor driven, and the
amount of money avaldble for mine action is a definite limiting factor
on maket sze. Donor governments contribute virtudly dl the funding
for humanitarian mine action, with smdler amounts occasondly raised
from private donors.

It is difficult to ascertain exactly how much each government is spending
on mine action, and then to further bresk that figure down into amounts
that might be available to be spent on demining technology.

Representatives from a number of donor countries were interviewed to
better underg¢and how much they contribute to humanitarian demining
annudly, and whether that was likely to increase or decrease. This data
has been augmented with figures from the UNMAS Mine Action
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Investment Database (which was developed as an in-kind contribution by
the Government of Canada). Recognizing that the database is
incomplete, the following figures serve as a rough estimate of the generd
Sze of the market as it currently exigs. The following data are based on
interviews.

All figures are approximations, quoted in U.S. dollars.

United States of America

»  State Department is responsible for abudget of $40 million annualy
» Defence Department (SOLIC) has a budget of $25 million for R&D

United States = Us$65 million annudly

= Sovenia International Trust Fund (ITF): Congress committed to
maich the money rased by ITF, for mine action eforts in the
Bakans. ITF was able to raise $28 million from other sources (80%
from other donor countries, 20% from companies and organizations).
As such, the U.S. contributed $28 million over 3 yearsto the ITF.

The fund has been exhausted, but ITF is lobbying congress for
another three-year extenson for up to $20 million per year. At the
time of writing there gppears to be a reasonable chance that ITF will
receive the extenson.

Norway

=  Government of Norway has committed $24 million per year as part
of the country’s $120 million over five-year pledge — expiresin 2003

Government officids indicated that there ill remained about $40 to
$50 million of undlocated/unspent funds remaining. They suggested
that this would need to be spert over the coming 18 months. They
describe the mgor focus of projects for Norway as mine clearance.

Norway = us$24 million annudly

United Kingdom

= UK budget is $14 million annudly as pat of a three-year
commitment that has just been renewed to 2004

UK government officids indicated that 90% of their funding goes
toward mine clearance, dthough one of the government's objectives
involves development and testing of new technologies. Notably, the
UK appears not to spend money on victim assgance, but rather
focuses its efforts in this area on prevention.
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It appears tha the UK will now be directing its contribution through
UNMAS earmarked and un-earmarked funds.

United Kingdom = Us$14 million annudly

Canada

» Canada has committed just over $13 million anudly as pat of its
dmogt $66 million 5-yer commitment to mine action programs,
which expiresin 2003.

The Canadian program focuses broadly on mine action, including
policy advancement, clearance, R&D, and victim assstance. Canada
alocates funds through both bilatera and multilaterd projects.

Canada = Us$L3 million annudly

The Netherlands

* The Dutch government commits between $12 - $13 million annudly
to mine action projects. This has recently been increased from the
previous level of $8 million annudly.

The Dutch program is only avalable on projects for States Parties
and generdly focuses on mine clearance. R&D is not pat of the
Dutch humanitarian demining fund.

Netherlands = UsS$12 - us$13 million annudly

Germany

» Geamay contributes $10 million annudly to mine action programs
around the world.

German funds tend to go toward existing projects, with preference to
sgnatories of the Convention. The German contribution does not
include R&D, which is funded separately by their Research Minidtry.
Germany = Us$10 million annualy

Other Major Donors

According to the UNMAS Mine Action Invesment Database, the
following countries round out the top-ten list of donors:

European Commission = Us$25 million annudly
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Audrdia

us$7 million annudly

Japan
Switzerland

Us$5.6 million annudly

Us$4.7 million annudly

Basad on these figures the totd annual budget for humanitarian mine
action gppears to be gpproximately us$l81 million, and can be
represented by the following chart of top-ten donors:

Estimated Top-Ten International Donors

of Humanitarian Mine Action Funds
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Although the figures are not concrete, what can certainly be extrgpolated
from them is that hundreds of millions of dollars have been spent on
mine action, and continue to be spent annudly. The question of interest
to this study is, how much of that money is avaladle to be spent on
equipment, or mine action technologies, particularly those from Canada?

According to respondents, the percentage of money currently spent on
mine action equipment by users tends to be smdl compared to what is
spent on human resources and logigics. Although no one had precise
figures, Dr. Seber, of the European Commisson, edimated that
equipment typicaly accounted for about 10% of the mine action budget.
This includes equipment not specificdly designed for mine action —
Generd Operating Equipment — such as cars and computers.

It is important to note that some respondents indicated that their budget
for equipment and technology fluctuates with the life-cyde of a mine
action project. One respondent suggested that in year-one of a given
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project, his budget for equipment was as high as 50%, but in year two, it
had dropped to less than 10%.

Based on the rough edimates above, the budget for humanitarian
demining equipment and technology is somewhere around $20 million
annudly.  With the cost of some of the mechanica demining devices
reaching into the millions of dollars, coupled with the number of mine
action projects underway around the world, there appears to be very
limited funds available for equipment and technology.

DECREASING DONOR FUNDING

There are differing opinions regarding the future of donor funding and its
impact on the market for equipment and technology.

In generd, respondents indicated they perceived that donor funding
would be decreesng over the next three to five years. Norway, for
example, indicated its funding would be decreasng subgantidly, and
Germany expects funding to decrease (or a best, stay the same).

Clearly, there are exceptions, such as the Netherlands, which has just
increesed  funding, and potentidly, the United States, if Congress
approves the extension of I TF funding to $20 million per year.

Real Funding Declining

Irrespective of whether nominad funding is decreesng or daying the
same over the coming years, the generd consensus is tha “red funding”
isdedining.

US Sae Depatment officids provided a useful example of this
reduction in red funding. They argue that “Even though our funding has
dayed the same, we've incressed the number of programs that we're
responsible for ... over the lagt four years, we've had rdatively $35-$40
million, but we've gone from 18 to 25 to now 37 countries, ill with
about the same funding.”

A notable concern relates to the ITF. If the fund is not eplenished and
the U.S. wants to maintain its commitment to the Bakans, it will have to
use money from the $35-$40 million base pool funding, which
heretofore has not been used for anything in the Bakans. This would
serve to stretch the resources even more thinly.

Mot donors, including the UN, are facing asimilar dilemma.
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“People just don’t want to throw
money at something if they don’t
see light at the end of the tunnel.”

U.S. State Department

™

Donor Fatigue

Virtudly dl of the respondents indicated that they were increasngly
worried about donor fatigue.  This is driven by concerns that the
countries who contribute the most resources to mine action programs are
wearying of contributing millions of dollars per year to a problem that
does not appear to be getting appreciably smaller.

Many in the demining community are concerned by the perception that
there have been limited visble postive results, despite dl of the money
that has been spent on mine action. Many fed tha donor expectations
were unredigic a the outset of this internationd campaign, and now that
the world is several years into the process, countries are beginning to
understand how complex the issue redly is.  As such, they worry that
many donors may fed that it is not worth continuing to fund an issue that
Isnot producing results.

There is a perception in the demining community that humanitarian mine
action, as an internaiona criss, has passed its pesk of public focus.
Many respondents, from NGOs to donor countries, indicated that there is
a red risk that other important international issues, such as AIDS, will
eventualy draw finite donor funds avay from humanitarian demining.

DEMAND FACTORS LIMITING SIZE OF MARKET

Section 2 (above) of this study identified a number of the factors that
influence  demand for humanitaian  demining  equipment  and
technologies, among them are severd that limit the Size of the market.

Scenario-Dependent Nature of Market

It has been dealy edablished that the demand for humanitarian
demining equipment tends to be specific to given scenarios and fieds of
operation. Put another way, what works in Nicaragua does not
necessarily work in Afghanistan.

Factors such as geography and climate of the field of operation, intended
future use of the land being demined, and experience or ill level of the
demining team dl &fect the demand for gpecific equipment and
technologies in given mine action programs.

The consequence of this scenario-dependence is that technology is often
developed to meet specific needs and those needs may not be
transferable across the spectrum of mine action programs. By definition
this factor limits the sze of the market for any given piece of equipment
or type of technology.
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“The political element makes the
size of the market uncertain, so
we’re putting more emphasis on
military products.”

Med-Eng Systems Company
Spokesperson
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Political Sensitivities

Politicdl sengdtivites may dso limit the make for paticular
technologies. Apat from the obvious problem of whether the mine-
affected country is under internationd sanctions, or bilaterd sanctions,
there are also some technologies that may not be accepted by the host
country. An example of this is the aerid sensng technology which
records and maps information about the mine-affected country. Some
mine affected countries may not wish to have ther country mapped in
such a fashion, paticularly if the information is in the hands of a private
company or NGO.

Potential  dud-use of equipment, technology, and training in countries
that have unstable governments and/or non-date actors further limits the
ability of demining organizations to demand cetan products and
SEViCes.

Socio-Economic Impact

Another form of politicd sengtivity has dready been discussed, the
socio-economic impact of mine action technology. Put bluntly, some
respondents clearly indicated that they would not be inclined to use
humanitarian demining equipment that tekes demining jobs from locd
people.

While many respondents from the developed world disagreed with this
philosophy, there is no doubt that it does exist, and demand decisons are
influenced by this view — among recipient countries and demining
organizations.

Size of Demining Community

The overdl dze of the demining community is smdl rdative to scope of
the problem. Some have estimated that there are a maximum of 20,000
humanitarian deminers around the world, with only a handful of donor
countries actively engaged in the process.

Individud preferences, exising sockpiles of equipment, and influence
of donors make this smal community a very limited market for current
equipment suppliers, let done new entrants.

Demand Volume Relatively Small

Many respondents indicated that the amount of equipment that is actudly
required in humanitarian demining is rddaivdy smdl. lan Mandfidd,
Mine Action Team Leader of the Emergency Response Divison a
UNDP, provided the following example of the market for detectors.
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“...the Italians fund the Italians,
and the French fund the French,
and if you're funding the French
organization, they'’re likely driving
in a Citroen or a Peugeot, while
the Japanese organizations are
driving around in Toyotas. A donor
has massive impact on what you
buy and whether they've got
national priorities.”

Paul Heslop, HALO Trust
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Handheld detectors are perhaps the most ubiquitous advanced equipment
currently used in humanitarian demining. Mr. Mandidd edimates that
the gze of the humanitarian demining worldwide market for handhdd
detectors is approximatey 10,000 units. By comparison, Schiebe
recently sold 17,000 handheld detectors to the U.S. Department of
Defence.

SUPPLY FACTORS LIMITING SI1ZE OF MARKET

Supply factors dso limit the Sze of the market. The most notable one is
the funding practices of most donor nations, and the influence this has on
which equipment and technologies are supplied to mine action programs.

Funding Practices

As noted earlier in the document, the demand for demining technologies
does not necessarily trandate to a larger market for any given technology
or piece of equipment. Funding practices from most donor countries
srve to limit the sze of the market for specific humanitarian demining
equipment and technologies.

Tied Aid: The firg of the practices that limits the Sze of the market is
tied ad. Tha is the practice of donor countries specifying that the aid
they provide be spent on equipment produced in that donor country.

There are differing opinions regarding the degree to which this takes
place. Mot donors that were interviewed indgst that they do not tie their
ad. However, mogst recipients of donor funds and observers of
humanitarian demining indicate that dmogt every country ties its ad to
some degree or another.

For ingance, deminers receiving money from the U.S. government say
that they are asked to buy American by preference. If they do not list an
American source for the equipment they desire, they are asked to provide
a written judtification. Many respondents indicated that the same is true
for the European Union.

Other countries that respondents indicated tie their aid to some degree
include: Norway, Germany, Japan, Sweden, the UK, and Canada.

There are plenty of examples of where ad is tied, or a least danted to
the technology or equipment of the donor country, but there are dso
exanples where tha is not the case. Some countries, such as the
Netherlands, appear not to tie their aid at dl; while others that do tie their
ad, don't do so dl thetime.

Also, while users are often under pressure to buy large equipment
produced by the donor country, it is not unheard of for them to buy the
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“In some cases, donors have
forced unsuitable and ineffective
equipment on national programs
and local demining projects. This
has harmed the relationship
between donors, researchers,
industry and the User community.”

Mine action equipment: Study of
global operational needs
GICHD - March 2001

“Users tend to request technology
that is available from German
companies.”

German government official

equipment they want, regardless of nationd origin. This is sad to be
most true of the largest demining NGOs, which rase money from a
vaigy of sources to hdp them sudan longer-term projects. For
indance, NPA has bought Britishproduced Aardvarks (a mechanica
demining machine) with Norwegian government money.

Donations in Kind: A concept dlied to tied ad is the practice of
donations of equipment. Some donor naions will supplement (or
subditute) ther financd support to demining organizations  with
contributions of equipment made in their country.

The peformance of donated equipment is a sendtive issue with
deminers. While they do not wish to offend donors, they have on
occason been given equipment that is practicaly usdess for the job in
hand. There are gtories of mechanicd demining equipment being donated
that was too large for loca infrastructure to support, so it Smply st idle.

It should be noted, however, that the donation of unsuitable equipment
appears to be the exception rather than the rule. Most donors tend to be
very regponsble with donated equipment, providing tools and
technology that is suitable to the requirement.

Humanitarian demining organizetions often identify a requirement for a
partticular piece of equipment and approach a donor government for
funding. If a company from that country manufactures the equipment or
something tha has amilar secifications, the donor will often purchase
the product domesticaly and donate it in kind.

Many groups will only request equipment from a donor that is produced
in tha country. In fact, humanitarian demining organizations indicated
that when they identify a desired piece of equipment (often as a result of
a company’s promotiond efforts), they frequently work with the
manufecturer to convince that company’s government to purchase the
product and donate it in kind.

The net effect of these funding practices is to subgtantidly limit the sze
of the gened maket for humanitarian demining equipment and
technology. This is paticulaly true for Large Scde Machines &
Technology, but gpplies to a lesser extent to Humanitarian Demining
Toolsaswell.

If one considers how many countries produce duplicate equipment and
technologies, it is no wonder that the Sze of the market for any particular
product is very smdl. One respondent opined that the market for
Canadian demining technologies is as lage as the Canadian
government’ s budget for humanitarian demining and no larger.
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How THE MARKET OPERATES: INEFFICIENTLY

The market for humanitarian demining equipment and technology is not
only smal and shrinking, but it is dso highly irregular and undeble. It is
an inefficent market, where decisons ae made without sufficient
information and different marketing sysems apply in different regions of
the world.

DECISION-MAKING

The title of this section assumes that there are decisons to be made on
the adoption of mine action equipment. As illustrated above, that is not
often the case, epecidly with equipment that is defined by low volume
and high cod. In those cases, it is common that the decisons will have
been made by donors, ether directly donating the equipment in question,
or directing that their funds be spent in certain ways. Even in the lower
cos, higher volume sector of the market, government involvement dill
skews decision-meking.

The prime usars of humanitarian demining equipment, the NGOs, can
dso afect decisons on what equipment gets used. One method is for
them to rase money that does not come with drings atached, dlowing
them to spend on whatever equipment they please. This does not appear
to be a regular occurrence, and is not feasble for any but the largest of
the demining NGOs.

Another approach for NGOs to take is to contact the nationa
governments of countries producing equipment that the NGO
paticularly dedres, and request a donation of that equipment. While it is
true that the donor decides whether or not to grant the request in such a
case, it is the NGO that initiates the process of getting that particular
piece of equipment into the fidd.

Mine Action Centres can take a smilar approach with donor countries,
asking that they provide a particular piece of equipment, athough it is
more usud for them to outline capacities they need to be filled, and leave
the decisions on how those capacities may befilled to the donors.

The group that is the leest condrained by politicd condderations in
decison-meking is the commercid demines. They will tend to make
decisons based on more traditionad influences, such as price and
effectiveness.

Some respondents indicated that their decisornrmeaking is condrained by
not being aware of what products are avalablee One source of
information about avalable equipment and developmenta technology is
the U.S. DoD’s Humanitaian Demining: Developmentad Technologies
2000-2001 catdogue. Some user groups, including the Organization of
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American States (OAYS), actively seek equipment that receives a positive
review in this document.

OPERATIONAL SCENARIOS

Markets are further defined by the types of relationships between donor
governments, NGO's, host countries, commercid deminers, and the UN.
While there can be an dmog infinite variety of permutations of these
relaionships, they tend to follow certan patterns, depending on the
approach to demining in that particular country.

MAC vs. Non-MAC

Mine Action Centres are nationa authorities, often UN-sponsored,
tasked with organizing mine action in paticular mine-affected countries
or regions. Where there is a traditiond Mine Action Centre established,
procurement of mine action technology tends to follow a particular
pattern.  MACs are generdly responsble for planning, organizing, and
ensuring quality control of mine action activities.  Accordingly, they
establish demining tasks, order them based on loca priorities, tender for
demining services from NGOs and companies, and identify the
specifications for equipment to be used. In some cases, they dso certify
equipment, technologies, and companies that are alowed to operae in
ther region of influence.

This is notably different from the hephazard approach taken in many
other countries, where there is little or no coordination, and mine action
isdriven by bilaterd interests between donors and recipients.

Kosovo vs. Non-Kosovo

The mine action undertaken in Kosovo is o far unique in the history of
humanitarian demining. It is included here as a category to demondrate a
particular pattern that could conceivably be repeated in a future conflict
zone. It has been cited by UNMAS as an example of “how the system
should work.”

Many countries and NGOs wanted to be involved in clean up in Kosovo,
due to the urgent need, and the high-profile nature of the work. Rather
than dlowing projects to sprout up in an uncoordinated fashion, donors
to the mine action made ther money contingent on dl activity being
coordinated through the Mine Action Centre. This alowed more refined
prioritization and dlocation of resources, thereby limiting the duplication
of effort and procurement that often characterizes mine action programs.

Because of this coordinated effort and international focus, Kosovo is
expected to soon be one of the least mine affected countries in Europe,
outstripping countries such as France and Bdgium which ae dill
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contaminated with the debris of two world wars. If the Kosovo mode
can be repeasted in norremergency response operations, it may be
possible to mitigate many of the inefficiencies in this market.

Conflict vs. Post-Conflict

As a rule, humanitarian demining is not undertaken in conflict zones, due
to the potentid danger to deminers. However, demining can teke place in
other parts of a country where conflict is occurring. This can pose specid
condraints on demining, as certan equipment, such as mine neutrdizing
explosves, canot be shipped into countries in which a conflict is
occurring. The presence of conflict in a country can dso further drain
infrastructure  and  supplies, rendering  equipment  with a heavy
dependence on either resource less useful.

Post-Conflict vs. Assisted Development

As highlighted in the UNDP Study of Socio-Economic Approaches to
Mine Action, the primary objective in a post-conflict environment is
minimizing ham.  As such, the equipment that is required tends to be
focused on what is generdly available in order to do the job quickly and
sdy.

Once assisged development begins, the role of humanitarian demining
becomes somewhat different, as priorities change and longer-term
objectives can be pursued. Assuming donor interest remans sufficient,
demining organizations can pursue technologies tha meet the targeted
requirements of the particular devdopmentd gtuation. The redity is
however, that earmarked funding for demining is rady mantaned a
this sage.

As such, a number of respondents highlighted the role of dud-use
technologies as having potentid in this operationd scenario.  They
suggest that equipment that can be easlly adgpted from a demining role
to a deveopment role (congtruction, agriculture, industrid) would open
market posshilities beyond just humanitarian demining. Some fet that
this was the future of humanitarian demining over the long term, as
donor funding for demining is folded into a country’s broader
development budget.

FACTORS THAT AFFECT ADOPTION

Regardless of who makes the decisons on getting equipment into the
fidd, there are certan factors that will make it more or less likdy that
any given piece of equipment will be adopted.
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“People are looking for a low cost
answer. That's probably not in the
best interests of mine clearance in
the long term but given the way the
activity is financed, it's a fact of
life.”

CIDC Representative

™

Deminers will cetanly use any equipment they are given, as long as it
has some utility, and does not compromise safety. But they are looking
for cetan trats that will render the equipment more useful, and
equipment that exhibits those traits will be bought or requested by the
NGOs when they have an opportunity.

Donors too have an interest in seeing certain traits displayed in demining
equipment. As noted, they do not want to see ther prized machinery
rusting away in a corner because it has not proved to be useful. They dso
have an interes in increesng productivity though the provison of
gppropriate demining technology, so tha ther humanitarian objectives
can be met.

Factors that affect adoption are not necessarily inherent in the equipment
itself. They aso flow from fow the product is tested, how it is marketed,
and what support it is given and by whom.

The factors that affect adoption can de divided into two sections. factors
that encourage adoption, and factors that are a barrier to adoption. These
are listed below in no particular order.

FACTORS THAT ENCOURAGE ADOPTION

“Faster, cheaper, safer.”

That is how a representative of Norwegian Peoples Aid succinctly states
wha his organizetion is looking for in humanitaian demining
equipmen.

Desre for increased productivity is driven, in pat, by a fear of
diminishing funding in the future, and a naturd desre to bring the
benefits of humanitarian demining fagter, thus bendfiting a larger number

of people.

Chegper is ds0 a factor of productivity. Obvioudy, if a piece of
equipment codts sgnificantly less than another, and performs the same or
a gmilar function, either more pieces of that equipment can be bought, or
the money saved can be gpplied to increasing productivity in other aress.

Safety is balanced againgt productivity as an adoption factor. If an
incremental  safety  improvement brings about a dragic decresse in
productivity, it is unlikely to be adopted. That being sad, deminers are
vey interested in improving the safety of personnd where that can be
achieved without mgjor lossesin productivity.

Outside of the “faster, cheaper, safer” mantra, there are other factors that
encourage adoption. Many respondents emphasized that the equipment
must be suitable for conditions encountered in the developing world.
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“l found a fellow one day using his
three thousand dollar detector to
bang marking sticks into the
ground. It's a great piece of kit, it'll
find a minimal metal mine, but it
doesn’'t work very well after it's
been used as a hammer.”

Paul Heslop, HALO Trust

Robustness

In light of the scenario-dependent nature of humanitarian demining,
many organizations are looking for equipment and technology that has
multiple gpplications. A piece of equipment that has removable parts, or
is easly adgptable to different geographic / climatic conditions or
different operationd scenarios is more attractive, paticularly to groups
who perform other humanitarian work.

Durability

User groups indicated that equipment must be durable, to withstand
unintentional or intentiona abuse.  The conditions in a humanitarian
demining operatiion are often extreme, requiring that equipment be able
to handle fairly rigorous “wear and tear.”

Limited budgets dso cause demining organizations to try to extend the
life of particulaly expensve equipment. Equipment should be able to
urvive even after extengive, if not excessive, use.

Findly, the nature of humanitarian demining is such that equipment does
not adways get used as the manufecturer intended, as the extreme
example to the left illustrates. Equipment that works even after being
midtrested is particularly useful.

Sustainability

As addressed repeatedly in  this report, the conditions in  most
humanitarian demining operations are less than ided. Moreover the
supply chain for many of these programs is short and thin. Many items
that are taken for granted in developed countries, such as spare batteries
or anew LCD screen, are nearly impossible to come by in the jungles of
Cambodia or the desert of Jordan.

Humanitarian demining equipment must be eadly reparadle, preferably
using spare parts that are readily available in the fidd of operation. This
is one of the key factors supporting the adoption of equipment adapted
from dandard commercid applications, such as tractors and back-hoes.
Not only are parts easer to obtain, but mechanics in the fiedd are more
likely to be familiar with how to repair these devices.

Simplicity

Another factor affecting adoption of equipment is its ease of use by
indigenous  deminers. Many respondents indicated that they give
preference to equipment that is smple, so that locd deminers can use it
with aminimum of training.

™

GPR

Assessment of the International Market for Humanitarian 43
Demining Equipment & Technology



“The way CCMAT is doing things
is the way to go ... If this is left to
the commercial company, it's not
done very well.”

Dave McCracken, Thailand Mine
Action Centre

“In terms of proposed Canadian
technologies, the CCMAT stamp
will help get a foot in the door, as
CCMAT is respected.”

Hemi Morete,
UNMAS

Program Officer,

™

It should be noted that some developers of technology indicated that they
dd not fed this was a subgantive requirement for humeanitarian
demining equipment and technology. While one could argue that not
every piece of equipment used in humanitarian demining mugt be smple
to use, the preponderance of evidence suggedts that this is not a trivid
requirement and does play a subgstantive role in users  decisions.

Demonstrated Effectiveness — Field Tested

In addition to the specific characterigtics of the equipment or technology,
the manner in which it is introduced to the humeanitarian demining
community aso plays asgnificant role in adoption.

Respondents were dmaost unanimous in their view that a crucid factor in
encouraging adoption is for the equipment to have been fidd tested
successfully by an independent third party. It was the opinion of severa
respondents that a successful fidd test is the most important marketing
effort for any piece of equipment.

This does not mean that companies should rush to fidd test ther
products. Rather a comprehensve battery of tests should be completed
before a piece of equipment is brought to the field. Representatives from
MACs and NGOs explained that they receive calls every week asking to
be able to test a new product in one of therr programs. In light of the
abundance of supply, this should not be surprisng. However, it speaks
to the need to ensure that the product is fit for fied trids in order to
maximize the benefit from this process.

Canada was singled out by a number of respondents as having a good
process for tedting: first through CCMAT a the Defence Research
Egablishment, Suffidd (DRES); then, only after the product has
demondrated its readiness in controlled conditions, supporting and
coordinating fiedd tests in relevant operationd scenarios.  Severd
respondents suggested this was a helpful process.

Company / Tester Credibility

Another factor that has an affect on adoption is the reputation and
credibility of the tester and/or the company that makes the product.

As with any industry, companies that produce good products tend to
develop “customer loydty” to ther brand. Such that when the firm
develops new products, user groups are more prepared to accept them.
Teding by a reputable independent organization can aso hep maket a
paticular piece of equipment. The evolution of the Internationd Test
and Evduation Program (ITEP) has dgnificant potentia to provide the
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credible independent testing that respondents appear to be seeking. ITEP
isdiscussed in greater detail below.

Engaging User Groups at Development Stage

Both developers and users agreed that they need better communication at
the earliest stages of developing new products. A number of NGOs
suggested that they would be more receptive to new equipment and
technology if they were engaged a the deveopment stage and could
provide their input regarding user requirements and operationd
condraints.  Certainly companies that do this would generate grester
interest in their product, a least within that NGO.

BARRIERS TO ADOPTION

Barriers to adoption are for the most part the obverse of those factors that
encourage adoption. If equipment is too expensve, complex, and fragile,
it is unlikdy to be enthusadticaly adopted by deminers, even if it is
fagter or more efficient than existing equipment in their toolbox.

Limited and Irregular Purchasing Power

The above outlines a number of criteria that, if met, may generate
demand for certain products among user groups, such as NGOs.
However, it is important to recal that with a few exceptions, user groups
do not regulaly have the funds to acquire equipment and technology
from their own budgets.

Accordingly, while a group may want a given product, it is often unable
to purchase it. The group then tends to seek specid funding for the
product, or more redidicaly asks the donor country in which the
product is produced to donate it directly.

Skepticism of User Groups

A number of NGOs indicated that they are often skepticad of new
entrants to the humanitarian demining market. This is based on a
number of factors. Some NGOs have been “burned” by companies that
test a product in an NGO demining program, then proceed to market the
product as being “endorsed” by the NGO - even though no such
endorsement was ever given. Tactics such as these, undertaken by less
professona firms have poisoned the atitude toward companies among
many user groups, leading one NGO to suggest that the “spirit of the
movement is compromised by the role of companies.”

Logistical Barriers

Findly, there are dso logidical barriers to adopting new technologies.
Some of these are obvious, such as avalability of supply. Many new
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“The new standards will provide a
frame of reference which will
encourage, and in some cases will
require, the sponsors and
managers of mine action programs
and projects to achieve and
demonstrate improved levels of
effectiveness and safety. The new
standards will introduce agreed
and consistent levels of post-
clearance quality ... This will have
significant procedural and
equipment implications. The new
standards will require all mines
and UXO to be removed to a depth
specified in each contract."

Mine action equipment: Study of
aglobal operational needs

GICHD - March 2001
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products are being tested, however, full production is not underway due
to the uncertainty of the market. Less obvious difficulties include access
to import/export licenses, particularly for converted military equipment.

ROLE OF STANDARDS IN THE MARKET

The fird dandards for humanitarian mine action were issued by the
United Nations Mine Action Service in early 1997. When the standards
were devised, there was an automatic requirement to revise them every
two years. That first revison is now almost complete.

Standards ae a controversd issue in humanitarian demining, with
different groups having very different views &bout ther role and
importance.

As the humanitarian mine action sector matures, there is incressing
pressure from donors for more international control and coordination to
ensure their contributions are put to the best possble uses. The new
standards being developed by UNMAS are seen by some as an important
sep in that process.

On the other hand, there are some very red and vocd concerns with the
dandards being developed by UNMAS. A number of user groups
oppose the standards, claming they are unredistic and do not reflect the
redity of humanitarian demining. Others suggested that they are too
technical and are generdly not understood by indigenous deminers in the
developing world. Some accept that standards are fundamental to
humanitarian demining, but fed tha the UNMAS process is too
bureaucratic and the money could be better spent on actud demining.

Ultimately, while it is clear there are differences of opinion on the
importance and appropriateness of dandards, they will likely be widdy
adopted by the humanitarian demining community, if for no other reason
than pressure from donors.

INTERNATIONAL PILOT PROJECT TECHNICAL

COOPERATION (IPPTC)

According to U.S. DaoD, the IPPTC was a pilot project designed to
evduate exiging commercid off-the-shelf metad detectors suitable for
humanitarian demining, identify which detectors are best uited for
particular operationd environments or geographic set of conditions, and
srve as a tes vehide for a future internationd test and evaudtion
project.

The project was launched by the U.S. DoD and included:

FOR

» Canadd s Defence Research Establishment Suffidld (DRES)
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“...An international test and
evaluation program is being
developed which aims to reduce
duplication of testing and
evaluation efforts by adopting a
common program of equipment
testing. The program will provide
transparency between the
establishments involved in testing
and evaluation and with the donor
and user communities.”

Report of UN Secretary General
1999

» UK’sDefence Evauation and Research Agency (DERA)
» Roya Netherlands Army and the Dutch TNO-FEL
= European Commission’s Joint Research Centre (JRC)

While this project was an important fird step in the development of an
international test and evduation program, some controversy surrounds
the results of the evaluaion. As a result of somewhat unclear terms of
reference, there ae many in the humanitarian demining community who
expect the find output to be a “consumer’s guide’ to mine detectors.
Accordingly, when it became clear that the project focused only on low-
metal mines, there were some who were prepared to discount the entire
sudy. This confusion about the terms of reference appears to be the
reason why release of the fina report has been delayed.

INTERNATIONAL TEST & EVALUATION PROGRAM (ITEP)

Following on the experience of the IPPTC, a Memorandum of
Undergtanding to establish an Internationd Test and Evauation Program
was dgned among Sx key players in May 2000. A secretariat was
formed in October of the same year.

The countriesinvolved are:

= Bdgum

= Canada

= US

= UK

=  European Commisson
* Netherlands

The ITEP program is expected to provide independent, scientificaly
robust, and unbiased tesing and evaduation of new and exiging
equipment and technology.

The results of such tests, and their condstency with new standards, will
help to provide some gability in the introduction of new technology to
humanitarian demining.

Trends

There has been some recent discusson about the need for more
internationa coordination of mine action efforts induding identification
of globd requirements, R&D, and procurement of equipment. Although
these discussons are dill a an early stage, they are an important trend
that could have a subgantid impact on the maket for humanitarian
demining equipment and technology.

™

GPR

Assessment of the International Market for Humanitarian 47
Demining Equipment & Technology



5. CONCLUSIONS

This study began by attempting to answer a set of key questions:

Is there a demand for equipment and technology?
Isthere a supply of equipment and technology?
Is there amarket for equipment and technology?
And what are the characteritics of each?

It is important to recdl the digtinction between demand for a product and
the exigence of market in which that demand can be satisfied. This
sudy assessed each dement in isolation to identify where there may be
chalenges to the adoption of existing equipment and new technology.

I Is THERE A DEMAND

Demand for equipment and technology in humanitaian demining is
driven by a number of factors and led by the three principa user groups.

= NGOs
=  Companies
» Militaries

It is genedly agreed that technology has an important place in
humanitarian demining. As such, there is a demand for equipment and
technology that can contribute postively to mine action activities. While
there remain few mechanisms to trandate demand into the procurement
of equipment and technology, it is clear from the research that there is a
sgnificant demand for:

= Exiding equipment,
» Incrementa improvements, and
» Radicd advancementsin technology (in afew select cases).

There is a sense of urgency generated, in part by the humanitarian crisis
that landmines create, but largely by the prospect of finite funding that
has motivated a grester demand for technology in mine action.
Moreover, this demand becomes more acute as donors begin to require
demondtrable results.

This suggests that effective equipment that is adready developed has a
good chance of being usad if it can improve demining efficiency, subject
to the condraints of this market. On the other hand, new technology may
find itsdlf without a market, unless it can be developed quickly.
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IS THERE A SUPPLY

There is an @undance of supply of virtudly every type of humanitarian
demining equipment and technology.  This supply is often motivated by
non-market forces such as nationa pride, domestic industrid growth and
developmenta gpproaches. Principd drivers of supply are:

= Donor Countries
=  Commercid entities
= NGOs

This @wundant supply further constrans the maket by providing
competition without any of the benefits it would normdly bring, such as
responsiveness to user needs, continuing pressure to improve design, and
pressure on price.

The result of excess supply isasmaler market for any one product.

Is THERE A MARKET

Despite the existence of demand and supply, the market for humanitarian
demining equipment and technology is not a traditiond one.  The
principa reason for this is the dmog absolute reliance on donor funding
for the purchase of any equipment to support mine action efforts.

In short, those who demand of equipment and technology generdly are
not able to purchase it, the suppliers of the products have no marketplace
in which to sdl their goods, and the purchasers generaly do not need or
use the equipment themselves, but donate it to the demanders. This
confused process creates a difficult market for al concerned.

That being sad, equipment does manage to get purchased and used in
the fied, indicating that a maket of some fashion exigds. Within that
context, we provide the following conclusions about the market.

= The market is small and shrinking. There is a limited amount of
donor funding avalable for dl mine action activities, and equipment
purchases are a only smal percentage of this.  Moreover, red
funding is decreadng. Even where nomind funding remans
congtant, donors are becoming active in more countries and new
NGOs are springing up. This means that the money avallable for any
organization islikely to decrease.

There are a number of demand factors that further limit the sze of
the market, including the scenario-dependent nature of humanitarian
demining, the socio-economic impacts of technology, politica
sengtivities, and the limitations of sdling into asmall market.
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= The market can be further split into three main categories. large
scale machines and technology; mine action tools and equipment;
and general operating equipment. The maket for large scde
mechines and technology is amogt entirdy based on donations of
equipment by donor countries. Very little of it is actuadly bought by
user groups. Mine action tools and equipment, because they are
chegper and higher volume have a dightly larger chance of actudly
being purchased by users, dthough they are ill subject to the
condraints of factors such as tied ad. The find category, generd
operating equipment, is not examined in this study, but it does reduce
the market for the first two categories by taking up scarce funding

» The market operates inefficiently. Usars can only indirectly
influence the market. Suppliers have imperfect information about
both user requirements and the operational scenarios under which
procurement can take place. The market is largdy defined instead by
a third party, the donor countries, which dictate what technology is
developed, who gets funding, and what equipment they can purchase.

OPPORTUNITIES AND CONSTRAINTS

Given the large caveat that the market operates inefficiently, there are
dill things developers of equipment and technology can do to encourage
adoption of their product. These are:

= Price = Sudanability

= Effectiveness =  Smplicty

= SHety = Demondrated effectiveness
» Robustness (field tested)

= Durability = Company/tester credibility

There are dso bariers to adoption; some of which can be avoided, others
that inevitably makeit difficult to function. Theseare

» Limited and irregular = User skepticism
purchasing power = Logidicd bariers
—
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COMMERCIAL IMPLICATIONS

Wha does this dl mean for companies interested in humanitarian mine
action? Despite existence of demand for products, there does not exist
an efficient market in which to operate.

This is demondrated in the quote below from a recent sudy of the
maket for humenitarian demining mine detectors. As part of an EU
program to evauate the multi-sensor handheld mine detector concept,
Thdes (formely ThomsonCSF) and ERA Technologies carried out an
in-depth assessment of the market. As seen below, they concluded that
despite the technicd feashility of the concept, the market is too smdl,
ungtable and inefficient to mernit investing the resources necessary to
develop the technology.

“Despite technicd feaghility, the mechanism does not exis a
present to design, develop, manufacture, supply and carry out
inrservice upgrades for products for a niche market whose
timescdes do not fit norma commercid product development
parameters. It is dso conddered that the market size and take
up rates do not lead to economica large-scale production runs.
New detectors will only be developed and produced if there is
direct and full funding for the cogsts of devdopment and
production, as the unique nature of the market does not meet
any normd criteriafor commercid investment decisons”

The Market for Advanced Humanitarian Mine Detectors,
Newnham and Daniels — Thales Missile Electronics Ltd and
ERA Technology Ltd.

Companies engaged in mine action recognize the redities of the market.
Generdly spesking, they are looking for governments to fund research
and development, production, and purchase of the finished product. In
short, companies indicate that they will not take the risk of inveding in
this market, without a redigtic expectation of a reasonable return on their
invesment. It is clear that companies have little confidence the market
for humanitarian demining equipment and technology will provide a
return on investment without substantive government support.
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To wak without fear (have to find details)
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I INTERVIEWS

The following individuds were interviewed for ther views on the market
for humenitarian demining equipment and technology. These interviews
provided the anecdotd evidence that formed the bads of the andyss for
this study.
person.

Name & Organization

Adams, Mark, Colonel
United States Department of State

Deputy Director, Humanitarian
Demining Programs

Interviews were conducted by phone, by e-mal, and in

Bauer, Bill
MREL Speciaty Explosive Products
Ltd.

Vice President

Béchir, Mahamoud Adam
Republic of Chad

Coordinator, High Committee for
Nationa Demining, Ministry of
Economic Promotion and
Development

Elizabeth Bernstein
International Campaign to Ban
Landmines

Coordinator

Brabant, Stanidas
Handicap International

Head of the Mines Unit, Belgium

Carruthers, Al, Major
Government of Canada

CCMAT Manager
Defence Research Establishment
Suffied

Cargtairs, Tim
Mine Action Group (MAG)

Director of Communications

Dedk, L &szl0,
Government of Hungary

First Secretary, Department for
Security Policy and Arms Control

Diduck, Melvin
Environmenta Mapping Canada

Vice-President

Gabourie, Rob
Niagara Prosthetics and Orthotics

President

Goose, Steve
Landmine Monitor

Program Director, Arms Division,
Human Rights Watch

Gorrie, Helen
Government of the United Kingdom

Department for International
Development
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GPQ

Heslop, Paul USA branch manager

HALO Trust

Hirsch, Wolfgang (L ieutenant Technical Advisor, Federa Foreign
Colonel) Office

Government of Germany

Horton, David
Canadian International Demining
Corps

Managing Director

Jaksic, Damir
Croatia Mine Action Centre

Deputy Head of Operations

Joynt, Vernon, Dr.
MECHEM

Divisonal Generd Manager

Kely, Dan
Afghanistan Mine Action Centre

Program Manager

Kidd, Richard
Globa Landmine Survey

Program Manager

Mansfield, lan
United Nations Development Program

Mine Action Team Leader,
Emergency Response Division

Markov, Alex
Amtech Aeronautical Limited

Director of Engineering

M cCracken, David
Thailand Mine Action Centre

Technica Advisor

McDonough, William
Organization of American States

Coordinator, Assistance Program for
Demining in Central America Unit for
the Promotion of Democracy

Morete, Hemi Program Coordinator
United Nations Mine Action

Service

Palmer, David Business Unit Manager
Computing Devices Canada

Palmer, Douglas
Med-Eng Systems Inc.

Product Line Manager

Patterson, Ted

Economist

Rowe, David
Bosnia- Herzegovina Mine Action
Centre

Program Manager and Strategic
Advisor

Ruge, Christian Holmboe
Norwegian People's Aid (NPA)

Policy Advisor
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Sieber, Alois, Dr.
EC Joint Research Centre

Unit Head, Technologies for
Detection & Positioning, Ingtitute for
Systems, Informatics and Safety

(1919)
Suart, Robert, Dr. Director, Canadian Centre for Mine
Government of Canada Action Technologies

Toso, Jaime
Organization of American States

Consultant, Unit for Promotion of
Democracy

van den Hurk Brennan, Polly
Carolina
United Nations Children’'s Fund

Globa Landmines Coordinator,
Humanitarian Policy Unit, Office of
Emergency Programs

Veble, Eva

International Trust Fund
for Demining and Mine Victims
Assistance in Bosnia and Herzegovina

Assistant Director for International
Reations

Verbeek, Alexander
Government of Netherlands

Senior Policy Officer, Ministry of
Foreign Affairs

Wilkinson, Adrian
Geneva International Centre for
Humanitarian Demining

Head of Technology and Standards

Woodworth-Lynas, Chris
Guigné Internationa

Director, Seabed Innovations

Yearly, Bill
Promac

Sales representative

Zahaczewsky, George, Colonel
United States Department of Defence

Assistant for Explosive Ordnance
Disposd, Munitions, and Demining,
Office of the Assistant Secretary of
Defence (Special Operations/ Low
Intensity Conflict)
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