
THEJOURNAL
of Conventional Weapons Destruction

Colombia
Bosnia and Herzegovina,

Iraq, and Yemen

The Next 
Generation

of Humanitarian Mine Action 
Researchers

PSSM
building cadres of instructors 

through train-the-trainer programs

Sustainable
MINE ACTION
Programs

Issue 27.1 | Winter 2023

Special thanks to our contributing organizations:



1996–2021

Celebrating 25 Years of Improving Lives!

COMING SUMMER 2023
*See detailed topics at www.jmu.edu/cisr/journal/cfps.shtml

CISR Staff
SUZANNE FIEDERLEIN, PhD, Director

NICOLE NEITZEY, Assistant Director

Publications Staff
SABRYN HEBERT, Assistant Editor

HEATHER HOLSINGER, Communications & Publications Manager

JENNIFER RISSER, Managing Editor

BLAKE WILLIAMSON, Communications & Publications Specialist

Programs and Support Staff
AMY CZAJKOWSKI, Senior Project Manager/Program Coordinator 

CAROLYN FIRKIN, Office Operations Manager

VICTORIA SHEMO, Assistant Program Manager

LETITIA TURNER, Program/Financial Assistant 

CHARLIE EICHELMAN, Graduate Assistant

Editorial Board
KATHERINE BAKER
STEVE COSTNER
SUZANNE FIEDERLEIN, PhD
STEPHANIE PICO
JENNIFER RISSER 

The Journal of Conventional Weapons Destruction is a profes-
sional trade journal for the humanitarian mine action/conventional 
weapons destruction community, including but not limited to mine 
action, physical security and stockpile management, small arms and 
light weapons, and other related topics. It is a forum for best prac-
tices and methodologies, strategic planning, risk education, and 
survivor assistance.

The editorial board reviews all articles for content, accuracy, and 
appropriateness for The Journal.  The editorial board reserves the 
right to reject articles. 

Authors who submit articles to The Journal are expected to do so 
in good faith and are solely responsible for the content therein, 
including the accuracy of all information and correct attribution for 
quotations and citations. 

Please note that all rights to content, including images published 
in The Journal are reserved. Notification and written approval are 
required before another source or publication may use the content. 
For more details please visit our website or contact the managing 
editor.

This publication is funded by grants from the U.S. Department of 
State. The opinions, findings, and conclusions stated herein are 
those of the author[s] and do not necessarily reflect those of the 
U.S. Department of State, the U.S. Department of Defense, James 
Madison University, or the Center for International Stabilization and 
Recovery.

ON THE COVER: A female deminer working in Colombia.
Image courtesy of The HALO Trust.

The Journal of Conventional Weapons Destruction
Center for International Stabilization & Recovery
James Madison University - MSC 4902 
Harrisonburg, VA 22807 / U.S.A 
Email: cisr-journal@jmu.edu
https://www.jmu.edu/cisr 

ISSN: 2469-7575
• The Journal of Conventional Weapons Destruction  

Issue 20.1 ongoing: (print) ISSN 2469-7575; (online) ISSN 2469-7605
• For previous ISSN numbers visit www.jmu.edu/cisr/journal/about.shtml

Join the LinkedIn Group: https://linkedin.com/groups/4815644/

Like us on FACEBOOK: https://www.facebook.com/cisrjmu

Follow on INSTAGRAM: https://www.instagram.com/cisr.jmu

Follow on TWITTER: @cisrjmu

Issue 27.1 Winter 2023
CISR website: https://jmu.edu/cisr/journal/current-issue.shtml

JMU Scholarly Commons: https://commons.lib.jmu.edu/cisr-journal

ISSUU.com: https://issuu.com/cisr-journalof Conventional Weapons Destruction

THEJOURNAL

• Ukraine
• Flooding and Mine Action: Yemen, 

Vietnam, Cambodia, and the Balkans
• South Caucasus
• Survivor Assistance in Ukraine
• Anti-handling Devices and Booby Traps
• Cluster Munitions
• Equitable Social Media and Marketing
• Innovative Training Aids for Mine 

Action and Rusk Education
• Interoperability in Mine Action and PSSM
• Machine Learning for Open-Source Intelligence

SUBMISSIONS DUE 1 APRIL 2023



A message from the director

Our thoughts are with those in Syria and Turkey following the catastrophic earthquakes, and with those in Ukraine who continue 
to face the devastating impacts of war. We also recognize that many other people continue to live with daily challenges caused by 
the presence of explosive remnants of war.  

Whether we are sending aid or pivoting our work to help civilians affected by both natural and man-made disasters, creating sus-
tainable programs that support peacebuilding and development goals through our humanitarian mine action (HMA) and conventional 
weapons destruction (CWD) work grows in importance. This triple nexus within our sector, “has matured from the technical parlance of 
donor agencies’ policy papers to a widely recognized concept among aid workers,” as noted by Markus Schindler (Foundation Suisse de 
Déminage, FSD) in his article, “Mine Action and the Triple Nexus.”  

With this in mind, this issue of The Journal focuses on sustainable programming in the HMA/CWD sector, reflecting on programs that 
integrate development, humanitarian aid, and peacebuilding efforts and, as noted by Josh Ridley (The HALO Trust), present “tangible 
example(s) of mine action making a direct contribution to stabilization and peacebuilding efforts at local and national levels.” 

• Salomé Valencia Aguirre, MD, Angela de Santis, PhD, 
Sandra Salas-Quijano, MA, and Sebastián Tovar Jaramillo 
from Fondation Suisse de Déminage (FSD) and Liliana 
Duica, PhD's (consultant) article reflects on the progress 
made by the mine action sector in Colombia toward gen-
der equity and diversity, finding progress in policies and 
data disaggregation, and the need to reflect these advanc-
es in both recruitment processes and ground operations. 

• Sean Sutton’s (MAG) photo essay “The Road Ahead: 
Clearance Toward Sustainability in Bosnia and 
Herzegovina,” tells the stories of civilians living in areas 
heavily contaminated with explosives following the 
Yugoslav wars, and MAG’s ground operations to clear 
land so that it may be returned to productive use.    

• REYLANT Global’s Drew Prater uses case studies from 
Afghanistan and Iraq to relay the importance of the IMAS 
for standardization of training for explosive ordnance dis-
posal and improvised explosive device disposal opera-
tors, whether for civilians, NGOs, or military personnel.  

• And we have a unique article from research students and 
professors at Binghamton University, the University of 
Pennsylvania, Columbia University, and Villanova University 
on “Inspiring the Next Generation of Humanitarian Mine 
Action Researchers.” The authors reflect on how HMA 
is an under-researched field and emphasize the impor-
tance of engaging with students in undergraduate educa-
tion: “Early engagement, active guidance, and mentorship 
of such students by mid-career and experienced HMA 
scholars and practitioners could dramatically reduce the 
learning curve associated with entry into the HMA sec-
tor and allow for fruitful long-term collaboration be-
tween academic institutions, private industry, and leading 
NGOs operating across the different facets of HMA.” 

• Mark Wilkinson, PhD, Albert Schevey, and Ahmed Al 
Zubaidi, PhD, reflect on DanishChurchAid’s (DCA) inte-
grated programming approach, merging DCA’s peace-
building efforts, advocacy initiatives, and development 
and humanitarian work to bridge the gap between prac-
tice and policy, and to support sustainability and long-
term capacity building across their global operations. 

• In “Safer Stockpiles: Developing Regional PSSM 
Instructor Cadres,” authors David Häfner and Joseph 
Farha (Bonn International Centre for Conflict Studies) 
outline the approaches of African regional organiza-
tions to develop physical security and stockpile man-
agement expert and instructor rosters based on a 
train-the-trainer program. Minimizing the reliance on 
outside expertise, these programs create baseline 
best practices and a cadre of instructors able to de-
sign and deliver training across the African continent. 

• In his article, “When a Safety Measure Becomes a Risk 
Accelerant,” Lieutenant Colonel Geir P. Novik (Norwegian 
Defence Research Establishment) notes that when deal-
ing with explosive remnants of war, the priority must be 
on safe recovery and disposal while making every effort 
to contain potentially negative environmental and civil-
ian impacts. Novik concludes that the priority should not 
be on determining whether to use low- or high-order 
disposal techniques but rather on determining the saf-
est and most environmentally friendly option on a case-
by-case basis given “proper risk-mitigating actions.” 

• Josh Ridley discusses HALO’s operations in Yemen in 
his article, “Mine Action in Support of Yemen’s Peace 
Process,” reflecting on their operations and peacebuilding 
efforts to deliver a comprehensive mine action program 
that has facilitated the re-opening of roads in Ta’iz, a city 
affected by widespread explosive hazard contamination.  

As I reflect on the articles in this issue, I am struck by the expertise and dedication of every individual work-
ing in the HMA/CWD sector—from undergraduate researchers to EOD experts to policy advocates—as we 
all work toward the common goals of making the world safe from explosives while ensuring the local sus-
tainability of our programs for the betterment of civilians living in conflict and post-conflict environments. 
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Sincerely,

Suzanne Fiederlein, PhD
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 Yemen’s Peace Process

Once known as the cultural capital of Yemen, the war has 
bestowed a new title on Ta’iz—“the city of snipers”.1 It has been 
bisected by the frontline for the past six years, resulting in extensive 
landmine and explosive ordnance (EO) contamination, including 
the main roads spanning the frontline due to be re-opened under 
the truce agreement. The HALO Trust (HALO) has been operating 
in Yemen since 2019, and in support of peacebuilding efforts, from 
October 1, 2022, HALO began delivery of a comprehensive mine 

action response to facilitate the re-opening of roads in Ta’iz. As 
well as supporting the peace process, the initiative will mitigate an 
otherwise inevitable spike in EO casualties as increased freedom 
of movement and normality returns in a heavily contaminated city 
home to approximately 1,000,000 Yemenis. This article describes 
a tangible example of mine action making a direct contribution to 
stabilization and peacebuilding efforts at local and national levels. 

Figure 1. Geographical locations and extent of civilian EO casualties recorded between January 2018–April 2022. 
Data source: Civilian Impact Monitoring Project (CIMP) and Armed Conflict Location and Event Data Project (ACLED), which use publicly available 
open-source data of recorded EO accidents. Map is overlaid with HALO's area of operations (blue) and the IRG/DFA frontline (red).
Map courtesy of The HALO Trust.

BB etween April and October 2022, the two major parties of Yemen’s ongoing conflict, the inter-
nationally recognized government (IRG) and the de facto authorities (DFA), agreed to a truce 
brokered by the UN Office of the Special Envoy of the Secretary-General for Yemen (OSESGY). 

A central component of the UN-brokered truce included the re-opening of roads around Yemen’s third 
largest city, Ta’iz, which all parties agreed to in principle. While an expected extension of the truce 
did not go beyond October 2, there has not been a significant escalation in violence since the truce 
expired. The re-opening of roads in Ta’iz is likely to remain a key aspect of any future agreement.

By Josh Ridley [ The HALO Trust ]
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Background and Yemen Mine Action Sector Overview
Yemen is one of the most landmine- and EO-contaminated 

countries in the world, recording several thousand civilian casual-
ties since the outbreak of the conflict in 2015.2 In addition to the 
toll on human life, extensive EO contamination is denying road 
access and the free movement of goods and people, community 
access to farmland, the delivery of critical humanitarian aid, and 
hinders the return of internally displaced persons (IDPs).3,4 Open-
source data analysis highlights that the two governorates record-
ing the highest numbers of civilian EO casualties are Ta’iz and 
Hodeidah, roughly equivalent to one known casualty per day. Data 
about EO-related casualties is patchy, so true casualty figures are 
likely significantly higher than what open-source datasets suggest.

Clearing mines and EO in Yemen is complex. HALO analysis 
has established a wide range of ordnance including at least thirty-
seven different types of anti-personnel/anti-tank mines (including 
minimum metal mines), widespread cluster munition contami-
nation in DFA territory, and an extensive improvised explosive 
device (IED) threat including reports of passive infra-red IEDs. 
As with casualty data, accurate estimates of Yemen’s EO contami-
nation are hampered by a lack of survey data. However, the sector 
has made progress over the past two years with the roll out of a 
national baseline survey aimed at recording explosive hazards in 
all affected districts. 

The international nongovernmental organization (INGO) mine 
action sector in Yemen is still relatively young, with most opera-
tors establishing programs in the last few years. While Humanity 
and Inclusion (HI) is the only mine action INGO registered and 
operational in DFA-controlled territory (in the northwest),  those 
registered in IRG territory (the south and east) include HALO, 
Danish Refugee Council (DRC), Norwegian People’s Aid (NPA), 
and Humanity and Inclusion (HI). Non-INGO actors include the 

Yemen Executive Mine Action Centre (YEMAC), a governmental 
entity funded by the United Nations Development Programme 
(UNDP) which has been deploying teams across Yemen for over 
twenty years, and Project Masam, a Saudi-funded initiative.

Established in 2019, HALO Yemen’s operations span four gover-
norates (Aden, Ta’iz, Lahj, Abyan) and include a broad spectrum 
of activities, including manual mine clearance and battle area 
clearance, non-technical survey (NTS), explosive ordnance dis-
posal (EOD), and explosive ordnance risk education (EORE). The 
program also has two mechanical clearance teams, with a third 
to deploy shortly, which have cleared a large exploded ammuni-
tion storage area in the heart of Aden, approximately two hun-
dred meters away from residential areas. HALO teams have to 
date destroyed over 135 tons of EO in and around Aden through 
clearance. The program pivoted its mechanical teams from bunker 
clearance to mine clearance activities in early 2023. The import of 
dual-purpose equipment, such as metal detectors and EOD equip-
ment, has proven extremely challenging for INGOs in Yemen, 
delaying the deployment of manual mine clearance and IED dis-
posal capabilities for the INGO sector. 

As a national prerequisite, all INGO staff conducting clear-
ance or EOD activities are seconded from YEMAC. This model 
is unusual for some operators and can create downsides but does 
provide more opportunity for ongoing training and mentorship 
of national operators than capacity development programs typi-
cally allow. The mine action sector is coordinated by the Yemen 
Mine Action Coordination Cell (YMACC), which was established 
in 2020 by UNDP. YMACC oversees prioritization, tasking, coor-
dination, quality assurance, and information management across 
the mine action sector. Prior to 2020, YEMAC was performing the 
dual role of operator and coordination body.

A HALO deminer sweeps a Minelab F3 
detector on a minefield 4km north of Aden. 
Image courtesy of The HALO Trust.
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Peacebuilding Through Mine Action – Ta’iz Road Re-opening
This year has seen increased optimism for peace and stabili-

zation after the UN-brokered truce between all warring factions 
came into effect on April 2, 2022. The initial two-month truce was 
extended until it expired on October 2, 2022, due to disagreements 
between the parties involved. The truce brought about a sustained 
reduction in conflict and casualties which has continued, as well 
as increased humanitarian access to previously inaccessible areas.5 
The reduction in violence is still broadly the case despite the truce 
not being extended. However, a key component of the truce, the 
re-opening of roads in and around the frontline city of Ta’iz, was 
not fulfilled. During the truce, a committee consisting of senior 
IRG and DFA representatives met on a regular basis along with 
OSESGY officials to seek agreement on which roads should be re-
opened, as well as other considerations, such as when and how. 

A major barrier to Ta’iz roads re-opening is widespread EO con-
tamination on and around the roads, bearing in mind the six years 
of active conflict in the area. Numerous civilian EO accidents have 
taken place on the roads, which are now closed and/or scarcely 
used by the public out of fear for personal safety. While nobody 
denies the existence of a substantial EO threat, limited-to-no non-
technical or technical survey activities had been conducted on or 
around Ta’iz roads prior to HALO’s project due to proximity to the 
frontline, making access challenging and hazardous. The reduction 

in violence during and since the end of the truce represents a win-
dow of opportunity to conduct mine action activities and gain a 
clearer understanding of contamination along and around Ta’iz 
roads. Such data is not only of use to the mine action sector but also 
to OSESGY, IRG, and DFA authorities to inform road re-opening 
coordination, in addition to benefitting other aid organizations 
and the wider international community.

While the truce was an undeniably positive development for 
Yemen, the resulting increased movement of people and the return 
of IDPs in Ta’iz and other frontline areas led to a significant spike 
in EO casualties.6,7 The second quarter of 2022 recorded the highest 
quarterly landmine and EO casualty count on record at the time, 
with 195 civilian casualties until the third quarter reported 228 
EO casualties.8 Meanwhile, there are multiple reports of displaced 
people being forced to return to contaminated neighborhoods and 
homes in Ta’iz out of economic necessity. Without a comprehen-
sive mine action response, the re-opening of Ta’iz’s roads, which 
lie in densely contaminated and populated areas, would only exac-
erbate the increase in civilian EO casualties and undermine the 
truce. An acute need exists for increased mine action support, not 
only for road clearance, but also in surrounding areas where high 
levels of civilian traffic will take place following road re-openings.

Figure 2. Location of Ta’iz city and major road locations in relation to the frontline between IRG and DFA forces.
Figure courtesy of ACAPS Ayalysis Hub.

Disclaimer:

Sources:
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Summary:
With the agreement to extend the truce in Yemen, one significant 
unresolved issue remains the re-opening of access to Ta'iz. As outlined 
in the ACAPS report The Key Economic Incentives of Peace, the 
reopening of transport routes will likely see a significant improvement 
of the humanitarian situation. Currently, the DFA have rejected the UN 
proposal to open all roads to Ta'is, and instead have indicated that only 
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proposed by the DFA based on limited public available sources and 
ACAP's discussions with key stakeholders. One road connects the north 
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Objectives
Thanks to funding from the Foreign Commonwealth and 

Development Office administered through Chemonics, HALO 
has deployed two mixed-gender multi-task teams prioritizing 
NTS, marking, and EOD activities in addition to EORE. Given 
the lack of existing data, NTS will be the project’s priority focus 
to enable follow-up clearance activities of confirmed and sus-
pected hazardous areas as a phase two initiative conducted by 
HALO or other operators in early 2023. HALO has secured 
additional funding for the project and will likely scale-up capac-
ity in early 2023, including manual and mechanical clearance; 
however, capacity is still far off the level required to address the 
extensive contamination.

HALO’s Ta’iz road mine action initiative sits at the triple nexus 
of humanitarian, development, and stabilization efforts. The proj-
ect’s objectives are as follows:

• Stabilization and Peacebuilding: To enable the safe re- 
opening of Ta’iz roads to support parties meeting obligations 
of the UN-brokered truce. The prospect of restoring safe 
access to the roads will provide the parties with a common 
objective and a platform for dialogue between the IRG and 
DFA. Even if roads are not re-opened in the immediate future, 
survey, EORE, and EOD activities in previously difficult-to-
reach areas will generate tangible positive results from the 
truce and recent dialogue between IRG and DFA delegations. 
Positive results from the truce will increase the likelihood of 
future collaboration and a truce, or a future peace agreement. 

• Survey, assess, and report to all stakeholders the nature of 
EO contamination near and around Ta’iz roads: Survey data 
will enable the planning of clearance and other activities in 
advance of roads re-opening. Given the lack of previous mine 
action activities in the target areas, accurate characterisation 
of contamination will be vital to estimate funding require-
ments for clearance and inform the selection of roads to be 
re-opened by the IRG, DFA, and OSESGY. If survey finds no 
threat of contamination or clearance requirement in some 
areas, this alone is valuable information and could accelerate 
momentum for road re-opening efforts. 

• Alleviate human suffering from EO: Given that existing 
high casualty rates will otherwise increase following roads 
re-opening, the project will minimize EO casualties through 
marking of hazardous areas, EORE delivery, and conduct-
ing EOD spot-tasks in heavily contaminated and populated 
areas. NTS will contribute to casualty reduction through 
enabling clearance of hazardous areas.

• Improve civilian access and livelihood opportunities: The 
safe re-opening of roads will improve access to affected 
neighbourhoods, helping to restore a sense of normality and 
providing a range of social and economic benefits. Increased 
freedom of movement will boost commercial activity, 
improving business opportunities and access to healthcare, 
education, and markets.9 

One of Ta’iz’s contaminated streets. An IED has 
detonated on the left of the image, destroying 

the side of the house. More contamination is 
suspected on both sides of the road.

Image courtesy of The HALO Trust.
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Operational Approach
HALO teams have so far deployed to front-

line areas in two of the three main districts of 
Ta'iz city: Al Qahirah and Salah (see Figure 3), 
targeting roads in Salah first. HALO has cat-
egorized roads and neighborhoods into the fol-
lowing order of priority:

1. Roads provisionally agreed to be re-
opened by IRG and/or DFA authorities

2. Other roads previously discussed during 
committee meetings in Amman

3. Roads of geographical importance that 
could be re-opened

4. Other roads/surrounding neighborhoods 
where increased flow of people/traffic is 
expected following roads re-opening.

Should access to the key roads be temporarily 
unavailable, teams will deploy to more acces-
sible areas away from the frontline until access 
is granted. For similar reasons, the project tar-
get area is kept deliberately broad, anticipating 
fluctuating levels of security and access, and the 
need for flexible deployment in response to a 
range of possible outcomes of IRG/DFA nego-
tiations.

Security and Access: A safe and permissive 
environment is crucial to the project’s success. 
Complex local and national dynamics make 
liaison vital to securing access for teams at 
several locations along the sometimes-volatile 
frontline. Access for HALO teams to sensitive 
militarized areas was considered to be the main 
challenge of the project; however, this has not 
been an issue to date. Indicative of the project’s 
need, HALO has strong support from influential 
people and decision makers in Ta’iz, including 
from the governor’s office, district managers, 
and local military forces. Through this support, 
HALO has managed to arrange audiences with 
military commanders on the frontline as key 
informants for NTS. Additionally, there has 
been significant high- and local-level engage-
ment on the issue of the mine action response 
to date. OSESGY has coordinated negotiations 
with the joint military committee and the road 
committee, composed of representatives from 
both IRG and DFA, at talks held in Amman, 
Jordan.

As a trusted, neutral NGO known by both 
sides of the conflict, HALO is well situated to 
access such sensitive areas. Several sources 
report that NGOs, as neutral humanitarian 
actors, are best placed to lead on mine action 

A child plays and roams around 
a grassy area that is a suspected 
hazardous area.
Image courtesy of The HALO Trust.
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conducted as part of peacebuilding efforts.10 HALO’s previous 
mine action activities in the West Bank serve as a prime example. 
Additionally, anecdotal information from sources close to DFA 
military commanders on the Ta’iz frontline indicates DFA forces 
would not distinguish between YEMAC and the IRG military, given 
that YEMAC field personnel are military. The proximity of opposed 

Figure 3. The three main districts of Ta’iz city where HALO’s activities will take place close to the frontline. Another 
key road runs southeast into Sabir Al Mawadin which the project anticipates working on in early 2023. 
Figure courtesy of The HALO Trust.

forces in the urban setting raises unique security risks that require 
close management, with deployment of civilian personnel of con-
siderably lower risk. As a result, HALO is only deploying civilian 
staff in these areas to maintain full neutrality and ensure conflict 
sensitivity.

Results
Securing access to the roads and surrounding neighborhoods was 

the project’s first priority in October 2022, which has gone smoothly 
to date. Channels of communication and ways of working with the 
multitude of stakeholders (including YEMAC, the military, govern-
ment institutions, and district managers) involved in the project 
were agreed on. Despite a politically turbulent month (the truce 
expiring without extension) and with some minor flare-ups on the 
frontline and within the city, HALO deployed teams (following a 
thorough risk assessment) in target areas and began NTS and EORE 
activities. In their first couple of months, teams identified fourteen 
confirmed or suspected hazardous areas in densely populated areas 
and completed survey of two major roads which may be re-opened 
under a truce agreement. Being an urban context, hazardous areas 

are smaller than conventional rural minefields, with polygons 
ranging anywhere from 100m2 to 10,000m2.  HALO teams are also 
clearly marking all identified hazardous areas to communicate the 
danger posed by contamination to communities and mitigate the 
risk of accidents, and have to date conducted fifteen spot tasks to 
dispose of EO.

From the first weeks of operations, the vast need for EOD clear-
ance capacity in Ta’iz is abundantly clear. Teams have encountered 
several items lying in plain sight and residents are reporting EO 
on an almost daily basis, often storing items in their homes with 
children playing in the immediate vicinity. The lack of mine action 
presence in the densely contaminated city due to the previously 
active conflict and limited access is noticeable, and HALO will do 
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seven years. HALO teams are reporting many recent accidents in 
the city, particularly on grassy verges next to roads, including two 
sisters who were seriously injured in a mine accident in October 
2022. The storage of EO underscores an important role for risk edu-
cation, both as a tool for raising awareness and for communities 
reporting EO to teams.

its utmost to elevate capacity and attract new donor funding to the 
city. Similarly, HALO will seek to increase EORE capacity and has 
already started targeting schools in the city, reaching 3,500 ben-
eficiaries by the end of November 2022. The lack of security and 
access has meant minimal risk education has been conducted in 
the city, despite being fiercely contested and under siege for almost 

Timeline and Next Steps

A Bobcat excavates a collapsed 
ammunition bunker in the heart 
of Aden city which exploded in 
2015. Mechanical teams have 
cleared over 70 tons of EO across 
three collapsed ammunition 
bunkers, all of which HALO 
teams have destroyed.
Image courtesy of The HALO Trust`.

The primary priority of HALO’s current Ta’iz road project is 
NTS of the roads that are likely to be re-opened under any future 
truce agreement. Teams will also focus on neighborhoods and 
roads in proximity to the closed roads of interest and prioritize 
the most heavily contaminated parts of the city. Given the pressing 
humanitarian needs identified in Ta’iz and the scale of contamina-
tion, the program will seek further funding to increase NTS, EOD, 
and EORE capacity in the city in early 2023. 

HALO anticipates starting clearance of Ta’iz’s hazardous areas 
in March 2023, following the completion of manual clearance 
training in the governorate which started in October. From the 
hazardous areas surveyed to date, deploying mechanical clearance 
teams in Ta’iz will be critical and the program will be able to draw 
from HALO’s urban mechanical clearance experience in countries 
such as Afghanistan, Libya, and Iraq. 

HALO’s work in Ta'iz serves as an example of mine action’s 
multi-faceted contribution to peacebuilding and stabilization. 
While facilitating road re-opening as part of a truce agreement may 
be a unique circumstance, facilitating the return of IDPs, reducing 
high casualty rates, enabling socio-economic development, and 
supporting a return to normality for local communities are mine 
action’s bread and butter. Clearance of roads in Ta’iz, when re-
opened, will enable free movement of people, access to previously 
inaccessible areas, and improve economic opportunities.11 Other 

domains for mine action to support peacebuilding are through 
employment and re-integration of ex-combatants, which HALO 
has conducted successfully in countries such as Afghanistan, and 
by using mine action as a platform for cooperation and trust build-
ing. Mine action is generally an under-utilized tool for stabiliza-
tion programs. Through improved communication of case studies 
such as HALO’s Ta’iz road activities and improved messaging of 
the sector’s potential, the international community and mine 
action operators can work together more closely to facilitate peace 
and stability in fragile contexts. 

See endnotes page 66
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Developing Regional PSSM 
Instructor Cadres

By David Häfner and Joseph Farha [ Bonn International Centre for Conflict Studies ]

T his paper outlines the approaches of regional organizations and bodies in Africa, in particular 
the Regional Centre of Small Arms and Light Weapons in the Great Lakes Region, Horn of Africa 
(RECSA) and the Economic Community of West African States (ECOWAS) and their partners in 

developing regional physical security and stockpile management (PSSM) expert and instructor rosters 
based on a train-the-trainer program developed by the Multinational Small Arms and Ammunition 
Group (MSAG). This training has been designed to provide a baseline of best practices across partici-
pating states based on international standards, as well as a cadre of instructors able to design and 
deliver training across the African continent in an attempt to reduce the reliance on outside exper-
tise. The information in this paper highlights the process of developing these programs and calls on 
national governments, as well as regional bodies, both in Africa and globally, to commit to supporting 
the continued development and deployment of the regional PSSM program and instructor rosters.

Stacks of small arms ammunition in a model storage facility in West Africa 
after a successful PSSM training intervention.
All images courtesy of BICC.
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RECSA is an intergovernmental organization estab-
lished in June 2005. The Secretariat is mandated to build 
the capacity of Member States, and coordinate and moni-
tor the implementation of the Nairobi Protocol within the 
RECSA region. The Nairobi Protocol for the Prevention, 
Control and Reduction of Small Arms and Light Weapons 
is a legally binding instrument requiring state parties to 
introduce certain national legislative measures, strengthen 
their operational capacities, and install measures to con-
trol state-owned small arms and light weapons (SALW).

In order to discharge its mandate to address the prolifer-
ation of illicit SALW and provide a conducive environment 
for sustainable development, RECSA undertakes a range of 
activities with its partners across its fifteen Member States 
and engages at the international level in various disarma-
ment fora. One pillar of RECSA’s approach is to build the 
national capacities of states in the field of PSSM. In this 
vein, RECSA negotiated a multi-year regional PSSM train-
ing-of-trainers project with the government of Germany 
that began in 2013 with technical support from MSAG and 
the Bonn International Centre for Conflict Studies (BICC). 
This project aims to do two things: The first is to develop 
national PSSM expertise in member states by establishing a 
best practice “baseline” of expertise for PSSM instructors. 
The second is to develop a cadre of instructors and senior 
instructors who are able to run their own training courses, 
as well as certify new instructors, thus contributing to the 
sustainability of the program and further capacity build-
ing following MSAG’s exit. The course run by RECSA 
was developed in conjunction with MSAG, who officially 
handed over the course to RECSA in 2019. It is now entirely 
administered by RECSA. 

In 2018, the insights gained from the design and the 
implementation of the regional PSSM training process in 
East Africa were used to negotiate and establish a similar 
regional training-of-trainers process in West Africa under 
the auspices of the ECOWAS Commission with funding 
from the government of Germany, technical expertise 
from MSAG Member States, and support from BICC. All 
fifteen ECOWAS Member States contributed to the con-
ceptualization of the West African version of the PSSM 
training project during a statutory meeting of all National 
Commissions on Small Arms in the ECOWAS region. 
These bi-annual meetings are organized by the ECOWAS 
Commission and serve as a vital coordination platform for 
the Commission, Member States, and implementing orga-
nizations and donors to discuss developments and project 
activities in the field of small arms control. By including 
each Member State, this established the regional, as well 
as national, ownership of the project required to maintain 
a strong and sustainable interest throughout the training.

The ECOWAS Commission and its Small Arms Division 
are tasked with coordinating regional small arms control 

A regional PSSM course participant taking part 
in an MSAG exercise on ammunition, UN hazard 
classification, and compatibility groups.
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and are the custodians of the Convention on Small Arms, Light 
Weapons and Other Related Materials (ECOWAS Convention), a 
legally binding instrument requiring all Member States to enshrine 
in national law many provisions related to state stockpile security 
(Article 16) and the import and export of SALW, among others. 
Article 25 (1b) states the obligation for the ECOWAS Commission to 
provide Member States with financial and technical support for the 

realization of activities to implement the ECOWAS Convention.1 
The Commission has also elaborated a PSSM roadmap document 
with envisaged action points to improve PSSM measures across the 
West African region in which the implementation of the regional 
training-of-trainers and the creation of an ECOWAS pool of PSSM 
experts are major components.

Why Do Regional Organizations and Their Member States Continue 
to See PSSM as a Priority within Broader Weapons and Ammunition 
Management Processes?

Enhancing PSSM capabilities is one important aspect of building 
broader Weapons and Ammunition Management (WAM) capaci-
ties of different security agencies within individual states across 
the entire arms and ammunition lifecycle. For instance, RECSA 
has developed a comprehensive PSSM model focusing on a range 
of actions that complete a holistic lifecycle management approach. 
This model includes the following technical components: 

• arms marking
• safe storage
• digital record keeping
• destruction of obsolete arms, ammunition, and 

unexploded ordnance (UXO)
Although RECSA is undertaking PSSM training in individual 

Member States, it also recognized the need for a broader regional 
approach to strengthen capacities across States rather than viewing 

PSSM activities solely in isolation. Although a focus on PSSM alone 
is not a panacea for all issues relating to the illicit trafficking of 
SALW or unplanned explosions at munitions sites, enhancing 
PSSM practices does reduce the potential for diversion of SALW 
from state stockpiles, a key source of illicit trafficking, as well as 
enhance the safety of communities and personnel who live and 
work in the vicinity of stockpile storage facilities. The regional 
trainings and expert rosters are also increasingly used as impor-
tant platforms for cross-border exchange and skill-sharing as 
many security agencies face similar challenges and can share suc-
cess stories to inspire others. Regional training courses, as in the 
case of the ECOWAS region, additionally support the streamlin-
ing and harmonization of different standards across the region and 
create equal opportunities for all Member States.  

 

Structure of the Course

Both regional training-of-trainer programs are two-week 
courses running twice a year, around March and October. Each 
course is split into two components: The first week involves train-
ing new instructors or senior instructors and the second week is 
dedicated to teaching new students. Candidates are nominated by 
their respective agencies or governments according to a pre-deter-
mined profile as negotiated with MSAG to ensure the right caliber 
of personnel attends, e.g., individuals with sufficient experience in 
PSSM, a suitable rank, and who are likely to remain in active duty 
for a number of years so as to retain expertise and bolster capac-
ity building by sharing the newly acquired knowledge more widely 
once back in their organizations. 

Although mostly attended by participants from military and 
policing agencies, these trainings are inclusive and generally open 
to all arms-bearing (and storing) security agencies in a given 
country. Regional organizations are increasingly attempting to 
prioritize the nomination of female candidates. This continues to 

A group of regional PSSM course participants 
assessing the outside security parameters of an 
ammunition storage facility during a practical 
exercise.
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be challenging in a traditionally male-dominated sector, though 
PSSM provides a level playing field for female and male instruc-
tor candidates to share their experiences. Female PSSM instructors 
and senior instructors play a powerful dual role in sharing their 
military expertise with fellow practitioners and in connecting with 
female community members—often the most affected by the con-
sequences of inadequate PSSM practices, such as armed violence 
and unintended explosions. The majority of course participants are 
represented by their countries armed or police forces, but the train-
ings are also open to immigration services, gendarmerie, wildlife 
services, and others.

The training curriculum is based on a series of PSSM mod-
ules that have been developed by MSAG to accurately align with 
principles related to effective weapons and ammunition manage-
ment practices and standard operating procedures  outlined in 
the United Nations Modular Small-arms-control Implementation 
Compendium (MOSAIC),2 the International Ammunition 
Technical Guidelines (IATG),3 and the UN SaferGuard 
Programme.4 This core structure is complemented by the oper-
ational and context-specific experience of the candidates and 
instructors, making for a varied and dynamic teaching environ-
ment. In addition to the classroom-based theoretical modules that 

include group work sessions and extensive use of visual teaching 
aids, practical exercises in live ammunition storage facilities are 
also included. A selection of modules taught during the courses, 
such as in the current ECOWAS regional training, includes:

• ammunition basics
• net explosive quantity distance calculations
• United Nations hazard classification
• inventory management
• physical security
• SALW
• fire safety
After participation in the basic PSSM Competence Building 

Seminar, the most successful candidates are selected to partici-
pate in the next training session, the Instructor Candidate course, 
followed by a Senior Instructor Candidate course. After success-
ful graduation as a Senior Instructor, participants implement the 
training-of-trainers approach.

A regional instructor candidate conducting a module during a regional PSSM training-of-trainers 
in East Africa.
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Opportunities and Risks
The programs are thus far a success. In East Africa, more than 

280 PSSM practitioners from eighteen countries have been trained, 
with certification of six senior instructors. Increasing numbers of 
RECSA Member States are asking for support in the field of PSSM, 
evidenced by the requests to RECSA from their Member States, as 
well as the priorities listed in the regional chapter of the Silencing 
the Guns program, which list PSSM as one of the areas where sup-
port is required. The Silencing the Guns program is an initiative 
by the African Union aspiring to end all wars, conflict, and gen-
der-based violence, as well as prevent genocide. Similarly, in West 
Africa, the regional training-of-trainers initiative has so far seen 
120 participants from fifteen countries trained in the basic course 
and sixteen certified as instructors out of which ten have been 
certified as senior instructors. The ECOWAS regional training 
will include two sessions in 2023, with the total numbers trained 
likely increasing to 160 basic course participants and twenty-eight 
instructors. It should also be noted that national PSSM trainings 
undertaken in individual Member States, such as those in South 
Sudan and Liberia in 2021, have been trainings solely conducted by 
PSSM instructors trained at the respective regional training pro-
grams. In the case of South Sudan, PSSM components form part of 
the benchmarking process (Benchmark 2 Article 215) required to 
be in place before the arms embargo is lifted. National trainings are 
also often accompanied by a policy level workshop aimed to sensi-
tize key political and security sector decision makers on the need 

to continue to adequately support robust national PSSM standards. 
The regional trainings are consistently highlighted as inspirational 
to the establishment of new national-level training programs, some 
even based on the certified instructors’ own initiative. These train-
ings on the continent of Africa can serve as inspiration for the 
development of similar initiatives in other parts of the world. 

There is a clear risk in relation to funding PSSM activities. To 
date, a relatively narrow donor base has funded both the regional 
courses and the individual national-level trainings. Their gen-
erosity has allowed the programs to be a success, however, there 
is a need for a more diversified donor base to ensure the projects 
sustain themselves into the future. While there are many states in 
Africa not yet able to resource PSSM training or capacity building 
effectively, those countries that are able to do so should evaluate 
whether they would be willing to donate more resources to build-
ing capacities in this area. Shared by all, the benefits of good PSSM 
practices produce safer communities by limiting illicit SALW and 
ammunition trafficking both nationally and in a cross-border con-
text. States should also make use of the funding options available 
through mechanisms such as the UN Trust Facility Supporting 
Cooperation on Arms Regulation (UNSCAR) or the Saving lives 
Entity (SALIENT), which can provide support in this area and 
ensure that hard-won gains are secured for the future. 

See endnotes page 66
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Unearthing vast quantities of explosive remnants of war 
(ERW). More than eighty unexploded German WW2 aircraft 
bombs were discovered in the center of a Norwegian village. 
Image courtesy of Geir P. Novik.

T he legacy of unexploded ordnance (UXO) and abandoned ammunition following armed conflict 
will, in many cases, have a severe impact on society and daily life, even for years or decades after 
hostilities end. These explosive remnants of war (ERW) represent a grave threat in many aspects, 

and the human, societal, and environmental impact can be severe. These explosive objects must there-
fore be located and disposed of—a job in itself that involves serious risks. Therefore, various safety 
measures are implemented to mitigate these risks. Some safety measures, however, could prove to 
have less than the desired effect, and in the worst cases, could even increase the risk. 

Removing the Option to  
Blast-In-Place When Clearing 
Explosive Remnants of War 
By Lieutenant Colonel Geir P. Novik [ Norwegian Defence Research Establishment ] 
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 Introduction 
ERW contamination is a major problem in many countries, espe-

cially those that have experienced armed conflict in recent years. 
Munitions can remain intact and functional for decades, and even 
centuries, after the end of hostilities, resulting in a great number of 
countries where they still represent a severe threat. 

Clearance of ERW is therefore a prioritized task in many affected 
countries and is recognized as a vital risk-reduction tool. ERW—
UXO and abandoned ammunition—represent serious risks in sev-
eral aspects, both humanitarian and societal, as well as economic 
and political. We need only look at the numerous unintentional 
explosions and accidents involving ERW all over the world each 
year to recognize how this can affect human life and societal val-
ues. Furthermore, there is increasing concern that the leaking and 
bioaccumulation of toxic constituents from corrosive munitions 
threaten ecosystems, as several of the chemicals used in ammuni-
tion are known to be highly poisonous and carcinogenic and have 
been proven to contaminate living organisms and the surround-
ing soil and groundwater. To deal with these risks, the majority of 
countries that deal with ordnance put in place legislation, regu-
lations, and provide detailed instructions, as well as implement 
safety measures that regulate what can and must be done in order 
to mitigate the risk of explosions.

Safety measures can be implemented for a variety of reasons. 
First and foremost, there is a desire to protect against danger, risk, 
and injury. We also seek to further develop existing good prac-
tices to ensure that our efforts not only do no harm but also, to the 
greatest extent possible, to consider and reduce any environmental 

impacts as a result of our actions. There could also be safety mea-
sures that are implemented for legal, economic, or political reasons. 
Consequently, there are a great number of possible standards that 
can regulate ERW clearance, as well as several local, self-imposed 
restrictions. We see, however, that several of the implemented 
safety measures do not always have the intended effect and can, 
in fact, have the opposite effect to what was originally intended.1,2 

One of the ERW-related safety measures that is being discussed 
and that has already been implemented in several countries is to 
reduce the environmental hazards related to underwater high-
order detonation (i.e., an exothermic reaction wave which follows, 
and also maintains, a supersonic shock front in an explosive)3 tech-
niques by effectively banning the procedure. As environmental 
concern is increasing in society in general, so are the demands for 
and expectations of environmentally friendly ERW-clearance pro-
cesses, and rightfully so. However, many contributors to the debate 
do not differentiate between various disposal techniques when dis-
cussing potential environmental consequences, and it seems obvi-
ous that there could be unidentified and unintended consequences 
of eliminating one of the most used ERW-disposal procedures. 
Moreover, alternative procedures are often presented as quick fixes, 
not taking into consideration all the potential unintended negative 
effects these techniques would entail. Undoubtedly, there are vari-
ous inherent disadvantages and limitations related to all relevant 
disposal procedures, and in order to make informed decisions, we 
need to increase our depth of knowledge of what these are and how 
they can be feasibly mitigated by introducing specific actions. 

Choosing the Right Disposal Technique 
When clearing ERW, the use of high-order detonations remains 

the primary disposal method, since it is cost-effective, can be 
used across a diverse range of munitions and does not require 
sophisticated infrastructure and equipment.4 It is not particularly 
resource-demanding in terms of time, cost, and training, and for 
blow-in-place operations, it normally does not require the use of 
any specialized tool, equipment apart from basic explosives, or 
initiators for donor charges. The major disadvantages of employ-
ing this methodology, however, are the explosive effects, such as 
the blast, fragmentation, earth shock, and the generation of fly-
ing debris.5 Underwater, the detonations generate low-frequency 
shock waves and subsequent pulsations of the bubble sphere at high 
pressure, which can propagate for long distances.6 A high level of 
impulsive noise poses a serious risk of injury or death to marine 
mammals and other fauna.7,8,9 As the potential negative effects of 
high-order detonations are well documented, there is pressure 
toward discontinuing the use of this methodology in favor of 
more environmentally friendly techniques.10 Some countries and 
international organizations already prohibit the use of high-order 
detonation as a suitable technique for disposing of ERW,11,12 as the 
environmental impact of this technique is considered too severe. 

There are some potential alternative techniques to clear ERW 
without the need for detonation, such as freezing techniques, the 
use of robotic equipment, water abrasive suspension cutting, the 
photolytic destruction of explosive substances, etc.13,14 However, 
these are all relatively resource-demanding and normally require 
the object to be moved, either remotely or manually, with the sub-
sequent risk of unintentional detonation. 

While high explosives are designed for detonation, they can 
also deflagrate in the absence of shock initiation, provided that 
the combustion initiates and proceeds under minimal clearance 
volume so that rapid and localized pressure rise is avoided.15 By 
employing deflagration techniques (i.e., low-order), the explosive 
materials often decompose at a rate much below the sonic velocity 
of the material without requiring any input of heat from another 
source16 or the introduction of atmospheric oxygen.17 Low-order 
techniques (i.e., the incomplete initiation of an explosive or one 
which has detonated at a velocity well below the maximum stable 
velocity of detonation for a system, being more nearly combustion 
than an explosion)18,19 has the potential to mitigate the acute blast 
effects by over ninety percent of those associated with conventional 
high-order procedures,20 thus reducing the environmental impact 
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A German SC50 (fifty kg) aircraft bomb following a low-order 
procedure. Only a small amount of the explosive component 
was consumed by the deflagration. 
Image courtesy of Geir P. Novik.

through a lower acoustic output.21 Low-order can normally be 
accomplished by applying a sufficient temperature (e.g., with the 
use of thermite, a laser, etc.) or by detonating a specially designed 
small explosive charge (not always feasible due to the specific 
design features of certain types of munitions or the type or com-
position of their main filling). 

In addition to reducing the explosive effect (i.e., blast, fragmen-
tation, pressure, etc.), low-order techniques would potentially also 
reduce the amount of metallic debris that a high-order detonation 
of ERW would produce,22 as well as reduce the disturbance of the 
sediments and the consequent spreading of harmful substances 
trapped within the sediments or in their immediate surroundings. 
As explosive effects are reduced substantially, so is the risk of unin-
tentional sympathetic detonations of undiscovered munitions in 
the ground or in sediments that could otherwise detonate through 
detonation transfer. Consequently, this technique would not be 
suitable for intentional sympathetic detonations. Using low-order 
techniques, with their significantly reduced probability of high-
order detonation-level effects, would also mean that some ERW do 
not have to be relocated, thereby preventing the potential damage 
resulting from an unintentional detonation during relocation.23 

Nonetheless, as low-order techniques are not one hundred percent 
reliable, all relevant measures (e.g., safety, surveillance, etc.) would 
still be required in the same ranges expected for high-order deto-
nation. Consequently, if a high-order detonation is not acceptable 
at a specific location, the ordnance is still required to be relocated, 
even if a low-order technique is being conducted due to the pos-
sibility of a deflagration-to-detonation transfer.24 This is especially 
relevant whenever aging and deteriorating ERW are encountered, 
as positive identification is not always possible and the technical 
condition of the munitions—e.g., the thickness of the munition 
casings—could vary from object to object due to individual and 
local properties, such as metallurgic composition, main filling 
composition and condition, environmental conditions (e.g., salin-
ity, temperature, current, etc.), and others. Therefore, low-order 
techniques should be used with caution, as relatively small indi-
vidual variables could result in not only deflagration but also high-
order detonation or no reaction.25 

Simultaneous operations on multiple objects in close proximity 
would also be challenging, as there is a risk of high detonation in 
some objects and no-reaction results in others, potentially result-
ing in some objects being moved or covered in sediments and 

21ISSUE 27.1 | WINTER 2023



left undetected. The possibility for the undesired effects involved 
with low-order techniques entails that one must plan not only for 
a possible high-order detonation but also for repeated actions on 
individual objects in case of no reaction. Therefore, it could be 
expected that using low-order techniques on ERW would be more 
time-consuming compared to employing high-order detonations. 
Furthermore, depending on how the technique is employed, it 
could also require specific training and a high level of personnel 
specialization,26 and care has to be taken to ensure that the low-
order charges are placed correctly according to the specifics of the 
individual object design (i.e., the location of vital internal compo-
nents). As the low-order technique regularly consumes (deflagrates) 
only parts of the explosive filling in the munitions, sufficient time 
should be added for the cleanup of unconsumed residual explosives 
for each object. It must be expected, however, that the majority of 
particles—which range from micrometers to centimeters in diam-
eter—are unsalvageable and will be deposited in the environment. 
Therefore, the unconsumed residual explosive constitutes a poten-
tially significant source of explosives for environmental recep-
tors27 and could pose a great environmental threat.28 Explosive 
chemicals, such as RDX, TNT, and its derivatives, are known for 
their toxicity and carcinogenicity29 and have been proven to con-
taminate living organisms, as well as the surrounding soil and 
groundwater.30 Dispersed granular particles are easily ingested,31 
and several recent studies have raised concerns about increasing 
levels of poisonous chemicals used in ammunition being detected 
in marine life.32,33,34 Therefore, these chemicals may also enter the 

marine food chain and directly affect human health upon the con-
sumption of contaminated seafood.35 Furthermore, there is a risk 
that some fuzes, boosters, and/or parts of more sensitive primary 
explosives could be separated from the munitions, leaving the most 
sensitive part of the ERW behind. This would increase not only the 
risk for the operator when removing all debris from the low-order 
procedure but also the risk of leaving behind potentially deadly 
explosive objects. 

In contrast, a high-order detonation of ordnance will also nor-
mally leave some energetic residue in the impact area, but this is 
generally very little.36 High-order detonation as a result of live fire 
operations will consume virtually all energetic material in the ord-
nance, while high-order detonation as a result of blow-in-place 
operations using a donor charge is normally expected to consume 
about 99–99.9 percent of the main charge.37,38,39 As a rule of thumb, 
it normally takes 10,000 to 100,000 high-order detonations to 
deposit the same amount of explosives as one low-order deflagra-
tion.40 This is especially vital, as some ERW are cleared not because 
they pose an immediate explosive risk but because of the potential 
environmental threat the dispersal of explosives would represent 
in case of present or future deterioration of munitions casings. 
Furthermore, it is imperative to recognize the dissimilarities of the 
techniques in terms of explosive residue, as many, specifically those 
who are not part of the EOD profession or experts in the field, do 
not differentiate between the techniques when discussing potential 
environmental consequences.41,42 
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Figure 1. Example of an interactive decision tool based on shock wave propagation 
and a geographic information systems program that contains updated information on 
fisheries activities, environmentally protected areas, aquaculture sites, etc. 
Figure courtesy of P.H. Kvadsheim (Norwegian Defence Research Establishment). 
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Identifying Solutions
First, we should recognize the advantages of using low-order 

techniques, especially their potential to mitigate many of the nega-
tive effects related to high-order detonations, such as the possi-
bility of causing severe injury or death to marine mammals and 
other fauna. However, we must also acknowledge the most seri-
ous limitations and negative effects of the low-order technique: 
the dispersion of substantial quantities of toxic material into the 
environment. This risk can be mitigated a great deal by removing 
all identifiable pieces of unconsumed residual explosives following 
a low-order operation; still, a substantial part of the explosives will 
be dispersed in the water and sediments. If the object can be moved 
without unacceptable risk, it can be relocated to a more suitable 
location prior to the low-order operation to reduce the time needed 
to clean up the explosive residues and lighten the burden of locat-
ing the explosives. This can be achieved by relocating the object to 
shallower water and/or to a location where the residues can be more 
easily observed and collected. When selecting the location, atten-
tion should also be paid to the fact that explosives will be dispersed 
and that some deflagration-to-detonation transfers will probably 
occur, resulting in high-order detonations. Moreover, we need to 
acknowledge that the use of low-order techniques will involve a 
degree of uncertainty, as they are not wholly reliable and that the 
use of these techniques will require more time and resources spent 
on each individual object compared to high-order detonations. 

Next, we should study how high-order detonations are con-
ducted and how their negative effects can be mitigated. As stated, 
some low-order operations will most likely result in high-order 
detonations, although a somewhat reduced effect can be expected, 
as some of the explosives could already be consumed by the pre-
ceding deflagration. Therefore some, if not all, of the safety mea-
sures for high-order detonations should also be observed for 
low-order operations. There are several relevant safety measures 

Figure 2. Illustration of how the ERW effect zones (i.e., mortality, injury, and stress/flight) could be reduced by 
relocation and the use of bubble curtains. 
Image courtesy of Geir P. Novik.

for mitigating the negative effects of high-order detonations. First, 
if possible, the object could be relocated to a suitable location in 
which the explosive effects are reduced. Several factors need to be 
observed, including depth, natural obstructions to reduce shock 
waves and noise, environmental conditions, infrastructure, safety 
distances, type of sediment, etc. The utilization of electronic map-
ping tools that include relevant information (e.g., environmental, 
infrastructure, etc.) could be helpful in calculating and assessing 
the potential explosive effects of high-order detonations in various 
locations. Bubble curtains, which consist of pumping compressed 
air through hoses laid on the seafloor, have proven to cushion 
underwater detonations by absorbing much of the energy of the 
blast and sound wave and effectively reducing the sound pressure 
and shock wave, thus substantially reducing the danger zone for 
marine organisms.43 Bubble curtains and natural physical barri-
ers have been successfully used for many years as efficient tools for 
noise mitigation in several countries (e.g., Norway, Denmark, and 
the United States). 

Nevertheless, the use of bubble curtains does have some major 
disadvantages and limitations, such as water depth and prevailing 
currents.44 They also require specialized training and sufficient 
time and resources to set up and run. Additionally, bubble curtains 
can be quite costly, which could deter a potential user from acquir-
ing them, although increased adaptation of the system would play 
a key role in driving down costs, demonstrating reliability and 
fitness-for-purpose, increasing technical capacity, and address-
ing capability gaps.45 If there are multiple locations where high-
order detonations will occur, the bubble curtains will need to be 
repositioned between locations. However, if the detonations take 
place in a favorable location, such as a bay, the entire strait could 
be covered by a bubble curtain, thus effectively eliminating most of 
the sound and shock waves resulting from underwater high-order 
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detonations. So-called soft-start charges, or scare charges, are 
also regularly used in order to deter marine mammals and other 
marine life from the area before blast-in-place operations using 
high-order detonations are commenced in order to reduce the level 
of noise exposure and risk of injury.46 However, the soft-start pro-
cedure assumes that animals have an avoidance response and will 
move away from the source, but this has not yet been proven exper-
imentally.47 Some mammals are known to ignore soft-start devices, 
and some may also be attracted by the initial weak sound and thus 
exposed to potential fatal explosive effects as the detonation com-
mences. There is also concern that soft-start procedures may pro-
long the total duration of operations, possibly increasing the total 
amount of acoustic energy transmitted into the environment.48 

In many countries, it is still common practice to use a range of 
different techniques, including both low-order deflagration and 
high-order detonation, to clear ERW as safely as possible while 
ensuring the utmost protection of the personnel, environment, 
infrastructure, and material. The risk is complex and multifaceted 
and includes a great number of unknowns that are dependent on 
several unique factors.49 The risks involved are made clear by the 
numerous unintentional explosions and accidents involving ERW 
all over the world each year.50 While the number of ERW seems 
limitless, unfortunately, the same is not the case when it comes to 
the available resources for clearing the munitions. Arguably, the 

most cost-effective disposal technique, high-order detonation, 
is an important tool in clearing ERW; however, with its inherent 
negative environmental impact in terms of explosive effects, it is 
quite clear that using the technique uncritically could do more 
harm than good. Nevertheless, relevant alternative techniques also 
have their limitations, such as increased demands in time and cost, 
increased risk of unintentional detonation, and a potentially dev-
astating environmental impact in terms of the dispersal of toxic 
chemicals (i.e., low-order). 

The obvious solution is to allow for a combination of vari-
ous techniques. Based on the assessment of the unique locations, 
objects, environmental condition, available resources, and individ-
ual preferences (e.g., training and knowledge), and given the neces-
sary space of possibilities, it would be possible to dispose of every 
object according to each individual case. Only by allowing for a 
certain degree of freedom is it possible to assess every object indi-
vidually and to dispose of it utilizing a safe and practically feasible 
disposal technique with the least possible negative societal and 
environmental impacts. Sometimes, the only viable option could 
be to employ a low-order technique; other times, it could be to do 
a high-order detonation, even according to the environmental pre-
cautionary principle. In any case, great effort should be made to 
mitigate the inherent risks. 

 

Conclusion 
The first priority when dealing with ERW should be their recov-

ery and safe disposal. In doing so, we should also make every effort 
to minimize the potentially negative societal and environmental 
impact while also prioritizing resources allocated to mitigating 
this threat. Only then would we be able to effectively reduce the 
societal risks related to ERW while also gaining more economic 
efficiency and a more favorable cost-to-benefit ratio. 

While some countries and organizations already prohibit the 
use of high-order detonation as a suitable technique for disposing 
of ERW, and others are working toward a permanent ban, we must 
be cautious not to implement safety measures that could have less 
than the intended effect, no effect at all, or in the worst case, a nega-
tive effect. The priority should not be deciding whether we should 
use low-order or high-order techniques but assessing what would 
be the safest and most environmentally friendly option for every 
unique situation, given proper risk-mitigating actions. We must 
therefore take caution not to make good the enemy of the best.

A legal obligation not to employ, or even a regulation strongly 
recommending against, high-order detonation techniques while 
clearing ERW would effectively eliminate an option that could 
prove to be the safest, quickest, least resource-demanding and 
most environmentally friendly, which could ultimately result in an 
increased societal and environmental risk. 

See endnotes page 66
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The Triple Nexus
By Markus Schindler [ Fondation Suisse de Déminage, FSD ]

 

I n less than a decade, the term “triple nexus” has matured from the technical parlance of donor 
agencies’ policy papers to a widely recognized concept among aid workers. It advocates for 
closer integration of humanitarian aid, development, and peacebuilding efforts to produce com-

bined effects. The five pillars of humanitarian mine action (HMA) are widely considered to contrib-
ute to each of the sectors that make up the triple nexus. However, there are many approaches on 
how to conceptualize HMA within the humanitarian, development, and peacebuilding nexus. This 
article explores three approaches and highlights their respective caveats before developing sug-
gestions on how to improve triple nexus sensitive HMA programming. 

Humanitarian

DevelopmentPeacebuilding

Triple
Nexus

Humanitarian

DevelopmentPeacebuilding

Triple
Nexus

Figure 1. Problem statement: Humanitarian, development, 
and peace sectors largely separate, limited overlap.

Figure 2. Triple Nexus mission: More collaborative, coher-
ent, and complementary humanitarian, development, and 
peace actions.

Introduction
Government funders of humanitarian aid brought to promi-

nence the concept of the Humanitarian-Development Nexus 
during the 2016 World Humanitarian Summit in an attempt to 
promote greater collaboration between organizations working in 
short-term humanitarian aid and long-term international devel-
opment.1 Later that year, the newly-elected UN Secretary-General 
António Guterres remarked that “humanitarian response, sus-
tainable development, and sustaining peace are three sides of the 
same triangle.”2 

Taking this idea forward, the Organisation for Economic 
Co-operation and Development (OECD)—an institution com-
prised of the world’s leading donors—through its Development 
Assistance Committee (DAC) formalized the new concept as the 
Humanitarian-Development-Peace Nexus: An approach with the 
goal to increase coordination and cooperation between humanitar-
ian, development, and peace efforts with the goal to meet peoples’ 

needs more effectively.3 Since then, many donors have embraced 
the “triple nexus” concept, and have, for their part, asked HMA 
partners to follow suit.

This article explores three approaches in locating mine action 
within the triple nexus. The first is descriptive: It seeks to explain 
how mine action in its current form fits into the nexus of humani-
tarian, development, and peace efforts. The second approach is nor-
mative: Donor agencies specifically ask mine action organizations 
to design programs in ways that not only further humanitarian 
goals but also contribute to development and peacebuilding. The 
third approach is to design holistic programs that include exper-
tise from all sectors within the triple nexus, including HMA. Such 
programs require coordination and collaboration between several 
organizations specializing in the humanitarian, development, and 
peacebuilding sectors, respectively, for example through forming 
a consortium.

25ISSUE 27.1 | WINTER 2023



Describing Mine Action within the Triple Nexus
Having committed to supporting and incentivizing activities 

that further the triple nexus approach, many international donors, 
scholars, and institutional researchers are interested to learn how 
the five pillars of mine action are at the “nexus” of humanitarian, 
development, and peace efforts.4 Common questions include how 
HMA and conventional weapons destruction (CWD) programs are 
contributing to conflict de-escalation, post-conflict development, 
and peacebuilding in conflict-ravaged environments.

The contributions of HMA 
(as well as most other types of 
interventions) can be divided 
into two types: Contributions 
resulting from the product of 
HMA, such as released land, 
and contributions that arise 
from the process of implement-
ing HMA programs. 

Product. Post-conflict development requires physical space—
land on which development activities can take place. However, the 
risk of contamination with explosive hazards makes land in post-
conflict societies inaccessible, resulting in reduced development 
activities, particularly in the areas most affected by prior conflicts. 
The release of land through HMA tackles this problem by allowing 
access to previously unsafe areas, making them available for post-
conflict recovery activities. Mine action enables and, thereby, often 
contributes to economic recovery through land release by provid-
ing one of the key conditions for development to occur. 

Access to previously inaccessible land makes subsequent 
improvements possible. Development of released land can result 
in sustainable landscapes and increased environmental resiliency, 
for example through the expansion of irrigation systems and the 
planting of crops and trees in previously barren areas. Aside from 
positive environmental impacts, sustainable landscapes also pro-
vide significant economic, social, and environmental benefits to 
affected populations.

“The land was not used due to risks of mines 
and ERW, but after the land was cleared and 
handed over by FSD it was changed to a gar-
den with apple trees and agriculture land for 
cultivating onions.” 
~Nazer Shah, land owner, Badakhshan Province, 

Afghanistan, October 2019

A significant result of HMA activities is the potential improve-
ment in physical capital and infrastructure. Aside from rural 
electrification and enhanced water and sanitation systems, stud-
ies show that the clearance of transportation networks and trade 
hubs in particular improve market access and stimulate economic 
activity.5 Access to transportation routes and road construction 
reduces both travel times and transportation costs, and contrib-
utes to the diversification of primary production. Additionally, 

improved road infrastructure 
allows populations in post-
conf lict areas to participate 
in market activities, leading 
to economic empowerment of 
people affected by explosive 
hazards.

Economic empowerment of 
mine-affected populations is 

also a result of victim assistance programs that seek to empower its 
most marginalized and vulnerable members through reintegration 
into their communities as well as into the local economy.

The output of HMA and particularly CWD also translates to 
improvements of national security: Unexploded ordnance (UXO) 
and loose stockpiles of mines and other munitions can be captured 
and used by non-state armed groups (NSAG), either convention-
ally or to build improvised explosive devices (IEDs). Meanwhile, 
the proliferation of anti-aircraft weapons, especially shoulder-fired 
MANPADS6 can pose a serious threat to civil aviation. Mine action 
and CWD organizations can bolster a country’s national security 
by contributing to CWD—the coordinated destruction of surplus 
and degraded stocks of explosive ordnance (EO) as well as small 
arms and light weapons (SALW) and their ammunition. This and 
related activities, such as training in physical security and stock-
pile management (PSSM), lead to smaller, better-secured stockpiles 
and reduce the risk of their diversion to NSAGs. Mine action and 
CWD thereby contribute to the strengthening of national security 
in post-conflict societies.

Process. The process of implementing HMA/CWD programs 
in itself contributes to a variety of social goods. For example, 
Fondation Suisse de Déminage (FSD) implements an HMA pro-
gram in the southern Philippines, which supports the coordination 
of UXO spot tasks between state security forces and NSAGs. This 
allows explosive ordnance disposal (EOD) teams of the former to 
safely access and render safe items found in areas with a strong 
presence of the latter. This not only results in a reduction of explo-
sive hazards, it also facilitates coordination on tangible issues with 
immediate positive outcomes and helps to build rapport and trust 
between mid- and low-ranking members of state security forces 
and NSAGs—an important aspect of conflict de-escalation that is 
often overseen by high-level peace talks.

Previously barren, IED-contaminated land being used for 
irrigation and agriculture in Northern Iraq one year after 
clearance by Shareteah Humanitarian Organisation (SHO). 
Image courtesy of SHO. 
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As a highly specialized and 
regulated sector, mine action 
also contributes to capacity-
building and localization: 
Members of mine-affected 
communities make up the bulk 
of all HMA staff, while many 
countries, as well as institu-
tional donors, encourage the 
formation of national mine 
action nongovernmental orga-
nizations (NGOs) that can build 
on the skill set that has been 
developed over years of HMA 
work. 

Capacity-building also hap-
pens on a national scale. While 
other humanitarian efforts are 
often primarily coordinated 
within UN clusters and on local 
political levels, most countries 
set mine action priorities and 
coordinate mine action activi-
ties in great detail on a national 
level through national mine 
action authorities and/or cen-

ters (NMAA/NMAC). These bodies often receive support from 
UN agencies and international mine action organizations. Their 
collaboration and cooperation on immediate issues that produce 
tangible results contributes to the strengthening and professional-
ization of national institutions.

These examples notwithstanding, there is a notable scarcity of 
publications and studies on how mine action currently contributes 
to triple nexus goals.7 Of the available works, most emphasize that 
surveying the contributions of mine action activities on develop-
ment and peacebuilding are a complex and resource-intensive 
endeavor, particularly when done on a large, nation-wide scale, 
as (a) the timeframes and scales for measuring changes in these 
sectors based on tangible indicators are often beyond the scope of 
mine action programs; and (b) mine action is being conducted in 
environments with a myriad of other external factors that contrib-
ute towards (or disrupt) triple nexus goals, in most cases far too 
many to control for in any serious study.

However, reducing the scope from country-level indicators to the 
local level presents a variety of challenges. Despite the increased 
assessment of medium- to long-term impacts of HMA activities 
on beneficiary communities, the United Nations Development 
Programme (UNDP) notes that “there has been no consistent and 
rigorous way of measuring the socio-economic impact of mine 
action.”8 Obtaining information on the progress of peacebuilding 
on the local level is even more difficult. For one, the methodology 
and practices in measuring the impact of peacebuilding programs 
are often highly contingent on the respective context and generally 

not as well established as those of other triple nexus sectors.9 
Moreover, most HMA organizations are not well-equipped to mea-
sure changes regarding peace and security, leaving HMA actors to 
resort to community surveys recording local perceptions of peace 
that only offer a very temporary glimpse of the situation and at 
times fail to reflect wider trends.10 On the other hand, regional or 
local data sets on peace and security are less often available com-
pared to nation-wide data, and the more tangible events in peace-
building often happen on the national level.

Nevertheless, to some, the contributions listed previously are 
already examples of how mine action operates in and expands the 
overlap between the sectors of the triple nexus. However, others 
seek to explore how mine action needs to adapt its current philoso-
phies and practices to better integrate triple nexus goals.

Measure 1

Measure 2

Measure 3

Protecting
lives

Restoring
livelihoods

Supporting
peacebuilding,
recovery, and
development

Figure 3. UNDP’s concep-
tualization of mine action 
program contribution, 
articulated in three mea-
surement and focus areas.
United Nations Develop-
ment Programme (UNDP): 
Mine Action for Sustainable 
Development (New York, 
NY: June 2016), p. 21.

Example of capacity development as an FSD Technical 
Advisor conducts training for an operator from Iraqi 
NGO Shareteah Humanitarian Organisation (SHO). 
Image courtesy of FSD.

Armored excavator from FSD’s mechanical clearance 
team in Iraq removing rubble so that villagers can 
return to their land and rebuild their homes and 
livelihoods. 
Image courtesy of FSD.
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Calling for Mine Action within the Triple Nexus
Far more than an academic exercise, in many instances the 

appeal to locate mine action within the triple nexus is normative 
in nature: A call by the international donor community to mine 
action actors to design their programs holistically and to ensure 
that their activities, traditionally understood as part of the human-
itarian sector, tangibly contribute to the achievement of develop-
ment and peacebuilding goals. 

In principle, expanding the scope of mine action organizations 
and their activities into other sectors of the triple nexus is relatively 
unproblematic. The vast majority of tasks and routines of humani-
tarian, development, and peacebuilding NGOs in any given con-
text are virtually the same: administration and HR in accordance 
with local labor laws; budgeting; accounting; reporting to donors 
and other stakeholders; procurement and logistics; renting offices; 
registering vehicles; managing staff; monitoring and evaluating 
projects; assessing security risks; designing and applying policies; 
writing grant proposals; reporting to and coordinating within the 
cluster system or similar setups; etc. Skill sets, expertise, and expe-
rience within particular sectors and their sub-branches, though by 
no means immaterial, can be transferred and acquired with relative 
ease. Experienced staff can be hired, consultants can be contracted, 
and employees can be trained. However, there are a number of 
systemic obstacles that restrain mine action organizations from 
expanding their programming to a more holistic range—one that 
would increase the overlap between the triple nexus sectors.

Firstly, the international donor community funds mine action 
primarily from monies set aside for humanitarian assistance—a 
pot that is significantly smaller than that for development assis-
tance.11 If the same government agencies and UN structures 
that fund mine action would begin to contribute to more holis-
tic approaches that link HMA action with other humanitarian, 
development, and peacebuilding goals, this would reduce funding 
available specifically for HMA efforts. Less land would be released, 
fewer victims would be supported, and risk education sessions 
would reduce in number. As a result, donor agencies that fund par-
ticular activities are often reluctant—or restrained—to spend their 
limited funds outside of their mandated core areas. At the same 
time, collaboration between institutional donors’ internal agencies 
is often bureaucratic and time-consuming, making funding for 
holistic triple nexus-sensitive programming difficult.

Secondly, NGOs and UN agencies often define their mandates 
in ways that focus primarily on activities rather than end effects. 
This ultimately restricts them to their original fields of operations, 
which are typically linked to the previously mentioned compart-
mentalized pots of donor money.

If positioning HMA within the triple nexus is too challenging a 
task for mine action organizations to do on their own, one alterna-
tive would be to work together with aid organizations from outside 
the HMA sector.
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Mine Action as a Component of Triple Nexus Cooperation

In its Recommendation on the Humanitarian-Development-
Peace Nexus, the OECD’s Development Assistance Committee 
encourages adherents to “support, incentivise, and implement 
more collaborative, coherent, and complementary humanitarian, 
development, and peace actions.”12 The document emphasizes the 
need for coordination and cooperation between actors in each of 
the sectors and joined-up, multi-stakeholder programming within 
the triple nexus.

Understood in this way, locating HMA within the triple nexus 
means linking mine action programming with other efforts within 
the triple nexus, with the aim to generate synergies between 
humanitarian, development, and peacebuilding programming 
that are greater than the sum of their separate impacts. While this 
approach to the triple nexus enjoys prevalence among many repre-
sentatives from donor nations and UN aid agencies, there are yet 
a number of caveats that need to be considered. For one, the chal-
lenges to obtain funding for holistic, triple nexus-sensitive HMA 
programming outlined in the previous section affect joined-up 
triple nexus programming in similar ways. However, there are also 
other issues that require consideration.

During and post-conflict, the three aspects of the triple nexus do 
not usually gain prominence at the same time. Mine action experts 
Ted Paterson and Eric Filippino therefore suggest that mine action 
can—broadly speaking—be placed “within four main stages of a 
country’s conflict and subsequent recovery:

1. Conflict
2. Immediate, post-conflict stabilisation  

(including peacekeeping/peace-building)

3. Reconstruction
4. Traditional development”13

While these stages and the required mine action response may at 
times overlap, their respective prominence and relevance wax and 
wane over time, making space for subsequent stages. For example, 
during and in the immediate aftermath of a conflict, mine action 
responses will primarily focus on humanitarian and internal secu-
rity needs; however, with increasing stability and security, mine 
action will transition to contribute primarily to development 
needs. 

Created at a time when peacebuilding was not yet considered 
part of the nexus, this argument applies to it as much as it does to 
development. Peacebuilding, too, has a variety of components and 
stages that become relevant at different times within a given (post-) 
conflict environment, and that may, respectively, be linked with 
specifically targeted mine action activities. 

While Paterson and Filippino urge mine action planners and 
managers to “forge earlier and stronger links to a country’s devel-
opment efforts,” such connections require the buy-in of key actors 
within the national development planning processes, and will 
likely not yield many tangible results in the early stages of a mine 
action program.14 This means that mine action can indeed contrib-
ute to all aspects of the triple nexus; however, the respective extent 
of each contribution is largely contingent on external factors, such 
as the stage of a country’s conflict or recovery.

Socioeconomic impact assessment—trees 
cut by locals on land that was cleared and 
handed over by FSD in Afghanistan. 
Image courtesy of FSD.
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Lessons Learned and Ways Forward

A brief glance at the agendas of donor conferences of late leaves 
little doubt that the demand for HMA programming to be sensi-
tive to the humanitarian, development, and peace nexus is only 
set to increase. Nevertheless, there are still a variety of disparate 
approaches, a lack of consensus about the meaning of the con-
cept, and above all, a number of structural barriers that need to 
be resolved before triple nexus-sensitive HMA programming can 
reach its full potential.

Mine action organizations can address this challenge in many 
ways. A fast and simple way forward is to design project out-
comes and indicators that better document HMA contributions 
to sustainable development and peacebuilding. More than words 
are needed, however, to achieve actual progress toward this goal. 
What is truly required is the strengthening of linkages with other 
humanitarian organizations and improved coordination between 
mine action NGOs and actors in development and peacebuilding. 

Moreover, HMA organizations need to learn to become more flexi-
ble and results-focused in their overall mission and their program-
ming on the ground. 

Such changes are only possible if they receive the strong sup-
port of donors, not only in encouraging words but, above all, in 
delivering better, more flexible, long-term financing. This is far 
from a new insight. The OECD has early on called on its adherents 
to “use predictable, flexible, multi-year financing” and to identify 
“financing mechanisms that bring together humanitarian, devel-
opment and peace stakeholders.”15 Governmental and institutional 
donor agencies need to do more to develop funding mechanisms 
that bridge departmental trenches and that are compatible with 
the triple nexus’ multi-year and multi-stakeholder approach. Only 
then can holistic programming and nexus-focused approaches be 
rolled out to full effect. Mine action organizations are ready to play 
their part. 

See endnotes page 68
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Figure 5. Stages of a mine action program.
Figure courtesy of Ted Paterson and Eric Filippino: Mine Action and Development, p. 55.
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Humanitarian Mine Action 
Researchers
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 Alex Nikulin, PhD,i Garrett M. Clayton, PhD,iv and Timothy S. de Smet, PhDi
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H umanitarian mine action (HMA) is a critically under-researched field when compared to other 
hazards fields of similar societal impact. A potential solution to this problem is early exposure 
to and engagement in the HMA field in undergraduate education. Early undergraduate educa-

tion emphasizing technical and social aspects of HMA can help protect lives by building a robust pipe-
line of passionate researchers who will find new solutions to the global explosive ordnance (EO) crisis. 
Early engagement of the next generation of HMA researchers and policy makers can occur through 
various classroom experiences, undergraduate research projects, and public outreach events. These 
include but are not limited to course-based undergraduate research experiences (CUREs); presenting 
research results at local, national, and international conferences; dissemination in edited and peer-
reviewed publications; local community events; and through social media outreach. Early engagement, 
active guidance, and mentorship of such students by mid-career and experienced HMA scholars and 
practitioners could dramatically reduce the learning curve associated with entry into the HMA sector 
and allow for more fruitful long-term collaboration between academic institutions, private industry, 
and leading nongovernmental organizations (NGOs) operating across different facets of HMA. 

Setting up a ground control point for unmanned aerial vehicle (UAV)-based controlled experiments at 
Oklahoma State University’s Center for Fire and Explosives (CENFEX). Note inert PFM-1 in the background. 
Image courtesy of Jasper Baur.
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Introduction 
Young scientists tend to share a singular goal: to make the world 

a better place. Guiding this passion from initial inspiration to 
meaningful contribution is an important task of the broader HMA 
community. In this paper we discuss how different levels of engage-
ment are an effective tool to inspire the next generation of HMA 
researchers at the university level. We propose that thoughtful and 
consistent implementation of HMA-inspired technical and non-
technical curriculum and practical research elements could drive 
awareness of the challenges faced by practitioners and allow uni-
versity students to both contribute to meaningful research proj-
ects and avoid some of the pitfalls associated with transitioning 

theory into practice. We brought together several academic per-
spectives that span the range from early undergraduate students 
just entering the field to career researchers active in HMA research 
and development. We present these perspectives to both reveal 
the inspiration and passion driving students to enter the field of 
applied HMA research and highlight some of the practical and 
institutional knowledge gaps that students and their academic 
advisors may not be aware of. The intention of this paper is to start 
an active dialogue in the community as to what practices might 
help engage the next generation of HMA researchers. 

 

The Student Perspective 
As first-year researchers, several student authors were intro-

duced to HMA efforts early in their undergraduate studies. Prior 
academic experiences at the university level did not expose us 
to the extent of the EO crisis in post-conf lict nations until we 
began working with the researchers of the Geophysics & Remote 
Sensing Laboratory (GRSL) at Binghamton University (BU) 
and the Center for Nonlinear Dynamic & Control at Villanova 
University. It was through this involvement that we learned 
about the importance of EO detection and the novel research 
that was being conducted in these labs. The strategic introduc-
tion of HMA by professors and research advisors who strongly 
advocated for and informed students about unique challenges in 
demining also played a vital role in getting us involved. HMA is 
an extremely interdisciplinary field, meaning students from all 

disciplines, such as engineering, physical sciences, humanities, 
and more can be inspired to work in HMA.

We believe an impactful way to accelerate progress in the HMA 
sector is to involve those from all disciplines to collaborate and com-
municate ideas. A CURE, such as the First-year Research Immersion 
(FRI) program at BU, is a fast-growing pedagogical approach that 
emphasizes active student learning. In the FRI program, students 
address high-impact, realistic “sticky wicked” problems from their 
first day of class. The FRI program seeks to cultivate the hard and 
soft skills necessary for the twenty-first century knowledge econ-
omy by introducing incoming undergraduate students to complex 
research problems. Specifically, our HMA-directed research pro-
vides students with the opportunity to learn invaluable skills, such 
as collaboration and working in a team setting. Through this pro-
gram students also gain quantitative, communication (both writ-
ten and oral), leadership, and critical and analytical thinking skills. 
Many students emerge from this program with a new-found passion 
for HMA research on EO detection and elimination. 

Fieldwork campaigns have been crucial to the success of student 
led HMA research projects at both BU and Villanova University 
and present a particularly engaging and exciting opportunity for 
students. HMA is an active applied discipline and should be taught 
as it is practiced. By actively engaging students, we create a life-
long learning experience where the students learn to appreciate the 
gravity of HMA research in their daily lives. Conducting fieldwork 
with students, whether it be in Cambodia or local experimental test 
trials, introduces them to the exciting, inspiring, and rewarding 
aspect of HMA while also being labor intensive and challenging. 
Showing the challenging nature of the field is another method of 
our outreach that enables students to appreciate the demining pro-
cess in its entirety. Introducing students to the fieldwork we conduct 
is a fantastic way to gauge their interest on the subject and recruit 
them into HMA research. Being in the affected areas, seeing EO 
in person, and collaborating with those directly impacted by this 
problem is a very rewarding and inspirational experience that can 
motivate students to become a part of the solution. 

EOD near Kampong Chhnang, Cambodia, 
July 20, 2022.
Photo courtesy of Timothy S. de Smet
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Making HMA Research Commonplace
Disseminating the results of HMA research efforts with the 

scientific community is imperative for an open discussion on the 
merits of this evolving field.1 These efforts include presentations 
and publications geared toward the scientific community. Our 
research groups frequently present at major conferences like the 
American and European Geophysical Union (AGU2,3 and EGU 
respectively) meetings and the Geneva International Centre for 
Humanitarian Demining (GICHD) Mine Action Technology 
Workshops.4 Publishing in open access journals like The Journal of 
Conventional Weapons Destruction and Remote Sensing allows the 
scientific community, the HMA sector, and the public at large to 
evaluate the veracity of our research results.5,6,7,8,9 Making data from 
our research (such as imagery of mine fields) available on open-
source repositories and websites such as the Open Repository at BU 
(ORB)10 and GitHub11 improves the accessibility for other groups 
to begin similar HMA research projects and build off of existing 
work. The utilization of these platforms allows for our research to 
be available to potentially have a much broader impact. Presently, 
we are exploring the use of social media (which has shown suc-
cess in increasing landmine awareness among children) to attract 
younger audiences to HMA research.12 

Spreading awareness to the general public through community 
engagement is an important way to mainstream HMA research. 
This can be done by speaking on panels, visiting local high schools, 
and participating in outreach organizations that host insight-
ful panel events in communities. For instance, author Madison 
Tuohy gave presentations and demonstrations flying unmanned 
aerial vehicles (UAVs) with the Women and Drones organiza-
tion. Authors Jasper Baur and Gabriel Steinberg co-founded the 
Demining Research Community (DRC), an NGO focused on 
researching and developing innovative uses for remote sensing and 
machine learning to improve the efficiency and safety of landmine 
and unexploded ordnance (UXO) detection. Our team has also 
been interviewed by popular news outlets like Scientific American, 
13,14 Popular Mechanics,15 PBS,16 DER SPIEGEL,17 TECH BRIEFS,18 

Eos,19 NPR, and National Geographic.20 Maintaining strong ties 
to legacy news media ensures that our HMA research reaches as 
broad an audience as possible and raises awareness of this humani-
tarian crisis. 

Growing Social Media Awareness
Sharing the importance of HMA with the public via social media 

is key to growing the demining community. Social media is a viable 
medium for spreading awareness about the lives of those living in 
areas plagued by mines, as the utilization of large platforms can 
reach widespread, diverse, and younger audiences. Social media 
platforms like Instagram are particularly useful to attract younger 
college-age audiences. The question is now what kinds of posts will 
capture the attention of younger audiences? For instance, an effec-
tive use of social media that does not use exploitive imagery of vic-
tims is light-hearted posts about current methods of detection. A 
unique example of this approach is the heroRATS used by APOPO, 
a Belgian NGO that trains rats to sniff out landmines, which has 
accumulated over 36,700 Instagram followers.21 These rats are 
likely to be more physically appealing to younger audiences who 
are unaware of HMA than the traditional drones and sensors used 
to detect mines on account of their “cute” and familiar appear-
ance as well as the novelty of using rats to detect bombs/mines. The 
social media presence of heroRATS is not huge at the time of this 
publication but there are many ways to boost their pages as their 
media appeals to numerous kinds of audiences. People who are 
enthusiastic about animals, interested in HMA, environmentally 
driven, etc., can all appreciate the content posted by heroRATS. 
It is now a matter of bringing attention to their pages in order 
to spread awareness about the issues at hand and how they are 
creatively combating them. Other HMA groups also have an 

Instagram social media following, such as: Norwegian People's 
Aid (NPA) (930 Instagram followers), GICHD (1,301 Instagram 
followers), Mines Advisory Group (MAG) (5,659), and The HALO 
Trust (16,200 Instagram followers). It is obvious that the heroRATS 
social media presence on Instagram is greater than several NGOs 
combined. Although successful demining NGOs are clearing more 
area, they are garnering less social media attention and therefore 
less awareness than more light-hearted approaches. 

Additionally, professional development platforms such as 
LinkedIn and ResearchGate are also effective at reaching target 
audiences. Considering that HMA is a relatively niche career field, 
professional social media is a great way to find and connect with 
other researchers in the field. Through this, we are able to share 
our work and communicate ideas with like-minded individuals.22 
LinkedIn and ResearchGate are both beneficial in providing vari-
ous research and project opportunities. Once connected with fel-
low researchers, we can discuss our projects and data with other 
people, often leading to opportunities to discover new perspec-
tives and build our network further. Through these platforms, 
researchers can stay up to date on recent publications in their field 
and connect with researchers sharing similar interests. This form 
of professional social media keeps researchers in similar fields 
connected for updates and advancements in a rapidly changing 
research community. 
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It has been said that at the current rate of disposal it 
will take over one thousand years until we have a mine 
free world. We desperately need to research more efficient 
methods of mine detection; however, building a pipe-
line of researchers ready to directly enter the HMA field 
is only useful if there are career opportunities available 
for them pre- and post-graduation. Student researchers 
need opportunities for early exposure and engagement 
in the HMA field through paid internships and fellow-
ships. HMA education in college curricula can also help 
to inform, inspire, and provide critical context for young 
researchers interested in working abroad in post-conflict 
countries, even if HMA is not their area of focus. Careers 
in the HMA field can range from office work on advocacy, 
risk education, publications, and research, with organiza-
tions like the United Nations and NGOs, to direct work in 
the field as an explosive ordnance disposal (EOD) opera-
tor with NGOs. Several coauthors on this publication are 
academic researchers; and although our contributions to 
HMA research are growing, as can be seen in the case 
study found later in this article, it is still nowhere near 
other hazardous areas of research, like volcanology. 

University students are rarely exposed to HMA research 
and education in their curriculum, even if they’re con-
ducting research in post-conflict contexts. Early exposure 
to and education about HMA is not only beneficial for 
HMA researchers but for all students engaged in research 

The Need for Jobs in HMA
in post-conflict countries. At BU, the recently established Institute for 
Genocide and Mass Atrocity Prevention (I-GMAP) awards six Bloom 
Family Summer Internships of $7,000 annually to undergraduate students 
studying in the field of genocide and mass atrocity prevention. Students 
who were awarded this internship conducted fieldwork abroad in post-
conflict and conflict-affected countries like Cambodia and Armenia. In 
such countries where mine detection, or the lack thereof, continues to pose 
a direct threat to civil society, the intersection of mine detection and the 
nascent field of transitional justice highlights the need for collaboration of 
HMA across disciplines.

BU students conducting fieldwork in Cambodia and Armenia benefited 
from a unique perspective drawn from coursework in conflict prevention, 
early HMA education, and their lived experiences working in the field. In 
Armenia, the student drew from coursework on the Armenian Genocide to 
conduct field research on memorialization of the Genocide and long-term 
impacts of trauma across generations. Their field research was enhanced 
by the local context of armed conflict with Azerbaijan and the persistence 
and proliferation of landmines that continue to pose a threat in Armenia. 
Students conducting research abroad in post-conflict contexts such as 
Cambodia, Armenia, Bosnia and Herzegovina, and elsewhere often come 
face to face with the reality of the EO crisis in their research. When HMA 
education is made available to students at the university level, they are 
better prepared to conduct research and work in conflict-affected regions 
post-graduation.

There are also several career development opportunities for recent 
graduates. The United States Department of State’s Office of Weapons 
Removal and Abatement (PM/WRA) annually awards two Frasure-
Kruzel-Drew Memorial Fellowships, which are two-year paid full-time 
positions administered by the Center for International Stabilization and 
Recovery (CISR) at James Madison University. Mine Action Canada’s 
Mine Action Fellows program also provides annual fellowship oppor-
tunities. Paid internship and fellowship opportunities are key to not 
only attracting high-achieving students but also increasing diversity in 
HMA, since socioeconomically disadvantaged groups cannot afford to 
take unpaid internships during the summer. 

Demining research can be successfully introduced to younger audiences 
of researchers as demonstrated by the efforts from universities such as BU 
and Villanova. By building a direct pipeline for students to access upon 
entering higher education, HMA can become a viable career for young, 
emerging scientists and provide invaluable context for conflict-prevention 
researchers and practitioners. Through participating in fieldwork, dis-
seminating the result of our research, and getting involved through social 
media, these outreach efforts will continue to inspire students to iterate 
novel advancements to this rapidly advancing field. 

Emplacing EO in a simulated minefield for UAV-based experi-
ments at Oklahoma State University's CENFEX. These EO 
include anti-tank mines, anti-personnel mines, mortars, and 
various explosive remnants of war (ERW).
Image courtesy of Jasper Baur.
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The Researcher Perspective 

To demonstrate that HMA is largely under-researched and less 
publicly accessible compared to fields of similar humanitarian 
impact, we have provided a case study on comparing HMA to the 
field of volcanology. In many ways these two fields are similar in 
scope of problem and the underlying goal to mitigate risk of explo-
sive hazards, whether that be naturally 
occurring in the case of volcanic eruptions 
or anthropogenically produced in the case 
of landmines. Active volcanoes are found 
in eighty-six countries and territories glob-
ally, with over 29 million people living 
within ten kilometers of an active volcano, 
causing an average of 541 deaths per year 
since 1500 AD.23,24 Landmines contaminate 
at least sixty counties and regions, result-
ing in an average of 6540 ± 1900 casual-
ties per year from 1998 to 2018, of which 
about three in four are civilian casualties 
and thirty-nine percent of the total casual-
ties resulted in death in 2021 (see Figure 1). 
25,26 Multiplying these statistics to estimate 
the average amount of civilian deaths over 
the last several decades yields a harrowing 
number of approximately 1,900 civilian 
deaths per year, just less than four times 
greater than those caused by volcanoes. 
One discrepancy is that volcanic-related 
deaths usually are the result of large erup-
tions causing pyroclastic flows or lahars 
that kill many people in a single event, 
whereas mine-related deaths are more con-
stant throughout the year. 

Given mines and explosive remnants of 
war (ERW) on average cause more deaths 
and harm to society than volcanoes, one 
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Figure 1. This figure shows the number of deaths or casualties 
resulting from mines and EO in orange compared to volcanic 
eruption related deaths in blue from 1998 to 2018. 
All graphics courtesy of the authors. 
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Figure 2. The top panel shows the number of publications that mention the 
defined keywords related to HMA from 2002 to 2022. The bottom panel shows 
publication count mentions of volcanology keywords, but the y-axis is much 
greater than the top panel. Data compiled using https://bit.ly/3BEW4O1. 

would expect a commensurate amount of research on 
the subject to mitigate risk in the academic sector. To 
assess the research activity of volcanology and HMA, 
we used keywords in publications including “land-
mine,” “unexploded ordnance,” “landmine detection,” 
and “volcano” as common keywords and compiled all 
publications that mention those keywords using the 
dimensions.ai database. Additionally, we compared 
“humanitarian mine action” to “volcanology” as key-
words representative of the research fields. This method 
is subject to overestimating the total number of publica-
tions due to articles that merely mention the key words 
in passing but are not the main subject of the paper. 
Despite this, we believe the relative trends shown in 
Figure 2 are indicative that there is far greater research 
activity in volcanology—a field with a similar magni-

tude of societal impact on human life to that of landmines and 
ERW. Comparing just the sector-wide keywords of “volcanology” 
versus “humanitarian mine action” from 2002–2022, “volcanology” 
appeared an astonishing 183 times more than “humanitarian mine 
action.” Even in the broader keyword category search, “volcano” 
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was used 8.6 times more than “landmine,” “UXO,” and “landmine 
detection” combined in publications in the last two decades based 
on the dimensions.ai database. It is important to note that much 
of HMA research is done in the private, government, and military 

sectors, and not published in academic journals. This highlights 
the fact that even if this research is occurring behind closed doors, 
it is not accessible to the broader community, making it more dif-
ficult to push advances in the field. 

 Conclusions 
The final takeaway is that HMA is fundamentally under-

researched for its given impact on society. We propose this issue, 
on an academic level, stems in part from lack of exposure to the 
mine action sector at the undergraduate level, creating a negative 
feedback loop of talented students not being introduced to HMA or 
trained to research new solutions to the ongoing humanitarian cri-
sis. Active undergraduate research experiences are critical to early 
career engagement and retention. Dissemination of HMA research 
through traditional methods at professional meetings and peer-
reviewed publications is necessary for open scientific discussion, 

Madison Tuohy
Binghamton University

Madison Tuohy is a senior at Binghamton 
University majoring in Geophysics. 
Her main research interests are the 
advancement on novel method-
ologies like hyperspectral imaging, 
LiDAR, and time-domain electromag-

netic-induction to detect EO, UXO, 
abandoned explosive ordnance (AXO), 

anti-vehicle or anti-tank mines, cluster bombs or muni-
tions, and anti-personnel landmines. Tuohy is a United 
States Department of Agriculture Natural Resource 
Conservation Service Pathways Geological Researcher. 
She is the Chief Engineer and founder of the Drone sub-
team and Geologist team lead of Binghamton University’s 
Mars Rover team. She has been published in The Leading 
Edge and received funding from the National Science 
Foundation’s (NSF) XCEED Fellowship program, NASA 
Student Leadership Scholarship, Harpur Edge Student 
Support fund, and the Harpur High Impact Award. She 
is an FAA part 107 certified remote pilot and has logged 
hundreds of hours of flight time.

Eva Greenspan
Binghamton University

Eva Greenspan is a junior at Binghamton 
University double majoring in 
Industrial Systems Engineering and 
Mathematics. She was introduced 
to demining through AFROTC and 
began research in the HMA field 

through the Freshman Research 
Immersion program at Binghamton 

University. She now conducts research in 
the Geophysics and Remote Sensing Laboratory with 
a focus on magnetometry, UXO, and other EO. Her cur-
rent project is for a user-friendly ground-coupling remote 
sensing “SnakeBot” to be used for humanitarian demin-
ing in heavily vegetated areas of Cambodia, established 
through a partnership between Villanova University and 
Binghamton University, and funded by the NSF.   

Sofia Fasullo graduated from Binghamton 
University with dual BAs in Statistics 
and Geography, with a Concentration 
in Computer Applications in Human 
Environmental Analysis. She is currently 
a master’s student at the University 

of Pennsylvania for dual degrees in 
Urban Spatial Analytics and City Planning 

Programs. She has conducted research in 
Cambodia on the use of robotics and remote sensing to 
detect EO. She has received funding for her research from 
the NSF’s IRES program and the Institute for Genocide 
and Mass Atrocity Prevention. She has disseminated the 
results of her research at the American Geophysical Union 
Fall Annual Meeting and in The Journal of Conventional 
Weapons Destruction. She also won the State University 
of New York system-wide Chancellor’s Award for Student 
Excellence. 

Jasper Baur

while dissemination via outreach events and social media can 
potentially attract more diverse and younger groups. To remedy 
this issue and change the current culture in universities globally, 
we believe exposure and engagement is crucial to create a paradigm 
shift towards academic demining research. 

See endnotes page 68
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EOD & IEDD Qualifications

Explosive hazards have caused more than 238,000 civilian casualties over the past decade, which 
only increases the need for these hazards to be cleared.1 Clearance takes time, thoroughness, 
and personnel properly trained and qualified to detect, identify, render safe, and/or dispose of 

these deadly devices. The International Mine Action Standards (IMAS) were written to provide basic 
standards for not only explosive ordnance disposal (EOD) and improvised explosive device disposal 
(IEDD) operations, but also the required training competencies for each level of both disciplines. The 
different levels delineate the competencies and responsibilities, while allowing for additional subjects 
as an agency may see fit. 

By Drew Prater [ RELYANT Global ] 

Image 1 (above). A tank turret next to a house with the barrel stuck in 
the ground; may have a cartridge in the chamber, West Mosul, Iraq.
Image 2 (right). An IED located on the highway leading into West 
Mosul, Iraq. 
All images courtesy of Drew Prater.

Introduction
Whether an individual obtains their EOD and/or IEDD train-

ing during military service, from a nongovernmental organiza-
tion (NGO), or a commercial company, the IMAS competency 
standards guide their level of EOD and/or IEDD certification and 
ensure those conducting explosive hazard clearance are sufficiently 
trained and possess the required qualifications.2 These standards 
allow personnel to be placed in the appropriate position based 
on their qualifications and experiences, as well as clearly delin-
eate the steps ahead should they wish to advance their EOD and/
or IEDD qualifications. The standards for EOD operators is 09.30, 

Explosive Ordnance Disposal, and their training is covered under 
Test & Evaluation Protocol (T&EP) 09.30/01/02022, Conventional 
Explosive Ordnance (EOD) Competency Standards, both of which 
were recently updated. The standards for IEDD operators is 09.31, 
Improvised Explosive Device Disposal and the training competen-
cies are covered under T&EP 09.31/01/2019, Improvised Explosive 
Device Disposal (IEDD) Competency Standards.

Each respective T&EP lists the minimum occupational com-
petencies for each skillset and allows for training organizations 
to add additional topics to suit their unique requirements and/or 
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site-specific needs. All training classes should be listed on the back 
of the training certificate to assist future employers in verifying 
what topics were covered in the course, as this allows employers 
to ensure personnel are familiar with the most recent standards. 
Courses that combine multiple levels of EOD or IEDD training 
are acceptable according to IMAS, though practical experience 
is recommended when progressing through the different levels. 
Experience is extremely important but theory is needed as a firm 
foundation and allows the operator to make intelligent, informed 
decisions when they encounter a new situation. 

Ideally, recently trained personnel are placed with mentors of 
the same or higher level of competency for a limited amount of 
time. These experienced mentors will certify that the individ-
ual understands the specific worksite policies and procedures, 
and will verify the trainees’ comprehension of the training they 
received and how to implement it safely and effectively. In the 
military where this is not always possible, a senior team member 
would be paired with a new team leader to help share as much 
experience with the team as possible. With the different EOD and 

IEDD trainings and courses in countries, it can be a challenge to 
ascertain not only the validity of certificates, but also the compe-
tencies that were trained during the course.

Comprehensive military EOD and IEDD training courses are 
typically accepted by the United Nations, NGOs, and commercial 
companies, even though IMAS specified standards are not nec-
essarily covered. However, there is a definite learning curve for 
former military EOD/IEDD Operators when embarking on their 
initial humanitarian mine action work. One of the challenges has 
to do with acronyms and terms, as some meanings are new while 
others are new terms with familiar meanings. Many standards are 
different, such as demolition misfire wait times, soak times, per-
sonal protective equipment (PPE) levels, etc., as well as their refer-
ences. The IMAS, country-specific regulations, or agency standard 
operating procedures (SOPs) will dictate the standards, instead of 
military reference materials and orders from higher headquarters. 
There is always new equipment to learn, but that is usually the easi-
est segment to learn for EOD and IEDD Operators.

EOD Clearance Levels and Working in the Field
IMAS categorizes EOD into four individual qualifications: Levels 

1, 2, 3, and 3+, which build upon each other—Level 1 is the firm 
foundation and Level 3+ is the capstone. Even qualified and experi-
enced personnel should receive training on local explosive hazards 
previously encountered prior to commencing operations, as each 
site is unique and may present special hazards. Site-specific train-
ing is typically instructed by the senior EOD or IEDD Operator 
on site but it is not a requirement. While conducting clear-
ance operations in Iraq (2016  –2018), our new EOD opera-
tors received a briefing on the current list of munitions 
encountered, with emphasis on munitions that were par-
ticularly sensitive, as well as our operating standards. This 
information helped to ensure a single standard, and safety, 
across multiple operational teams. EOD is a challenging 
career field which requires the operator to identify muni-
tions and fuzing systems from all over the world and from 
any time period. During our Iraqi clearance operations, 
we recovered and rendered safe ordnance from twenty-
three different countries. Some of the munitions were of 
recent manufacture, some were first-seen ordnance, while 
others were of older manufacture, with one example origi-
nating from the 1950s. 

There are numerous critical skills taught throughout 
the different levels of EOD. Some are taught in classrooms, 
while others are taught and/or reinforced during practi-
cal exercises. Accessing unexploded ordnance (UXO) and 
persistence in a task are two of the most important, and 
difficult, skills to learn. 

Another challenge to the EOD operator is accessing 
the munition. While most are on or near the surface, some 
are deeply buried in the earth or are in the upper floors 

of buildings where accessibility is an issue. On one mission, our 
team was tasked with checking on a possible aircraft bomb inside 
of a house in a village south of Mosul, Iraq. The tasking stated 
there was a hole in the ceiling and a corresponding hole in the 
center of an interior room with the homeowners testifying that 
they had been caused by an aircraft bomb when ISIS was occupy-
ing the house. After some measurements and discussion with the 

Image 3. Some clearance locations present special 
hazards (i.e., mixture of ordnance and IEDs, falling 
debris, unstable structures, etc.).
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villagers, we theorized the bomb to be a Mk 82 500 pound high 
explosive bomb, most likely with some type of guidance package 
due to the precision strike and the description of pieces the home-
owners had found and discarded. 

Based upon our knowledge of the munition, we encouraged the 
homeowners to leave the bomb in place, repair the damage, and 
they would have an interesting story to add to their family history. 
We knew there was no possibility of the bomb detonating, and this 
is a procedure long practiced in various parts of the world, most 
times with bombs much less stable than the current inventory. The 
homeowners were adamant about removing the bomb, even after we 
explained the long process to them, so we commenced operations. 
One of the first steps was to ensure the bomb had not porpoised 
(when a bomb enters the earth and curves back toward the surface) 

and was near ground level outside the home, but this was not the 
case. We started excavating and dumping the spoils next to the hole. 

As we chased the bomb on its downward path, we had to move 
the spoils outside so we could enlarge the hole several times until 
it was a ~2.0 meters (~6.56 inches) square, encompassing nearly 
the entire room. What started as simply stepping into the hole 
quickly grew to cutting steps into the side, to using a small ladder, 
then a big ladder, and finally using steps cut into the side to get 
down to the big ladder. Ultimately, dirt had to be hauled up via 
rope and bucket due to the depth. The entire excavation took sev-
eral weeks, especially since the deeper we went, the harder the soil 
and the slower the digging became. Eventually, we found the tail 
of the bomb at a depth of ~9.0 meters (29.53 feet) and by that time 
we knew the bomb was 2.74 meters (9.0 inches) in length by itself. 

Image 4. A Hungarian anti-personnel hand grenade manufactured in 1951 and recovered in 2018 in West Mosul, Iraq. 

Image 5. A nine-meter-deep excavation showing the tail 
of a bomb inside a house south of Mosul, Iraq. 

Image 6. A 500 lb. bomb located on the fourth floor of a 
building with the stairs mostly destroyed, West Mosul, Iraq.
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Accessing munitions, even when they are visible, can still be a 
challenge. For instance, in west Mosul, Iraq, our teams had been 
aware for several months of a bomb located on the fourth floor of 
a building, but the building was barricaded and we were clearing 
taskings in other areas of the city. In time we received a clearance 
tasking for that area and following removal of the barricades, our 
team was able to enter the building, only to find the stairs were par-
tially destroyed. Very carefully, several members of the team made 
their way to the ordnance and identified the bomb and partially 
destroyed fuze. After the other members of the team withdrew, the 
team leader rendered the bomb fuze safe and, after much delib-
eration, came up with a plan to safely remove the bomb from the 
fourth floor. Critical thinking is an essential skill which is taught 
through practical exercise. This can be applied in so many areas of 
EOD and IEDD and requires not just looking at the problem but 
understanding all aspects of the issue as much as possible. 

Image 7 is one of the pictures we used in our site familiarization 
training for Fallujah and Mosul, Iraq, as well as subsequent EOD 
training courses. This rocket is sticking out of a second story wall 
with no easy access 
from the interior, exte-
rior, ground, or roof. 
In many instances, 
EOD operators will see 
this and start to think 
of how to safely remove 
the explosive hazard 
because they focus on 
the munition, but miss 
the bigger picture of 
the fragmentation pat-
tern, which denotes 
that the munition has 
fired and can be safely removed in a more aggressive manner. The 
dual fragmentation pattern also allowed us to positively identify 
the munition. 

Sometimes the problem isn’t locating or accessing ordnance but 
rather figuring out how to remove it safely from its current loca-
tion. This is where different render safe methods, as well as identi-
fying and understanding the different fuzes, come into play. Even 
if a munition is accessible, challenges can still exist in safely remov-
ing the munition from its environment. The mortar in Image 8 was 
very easy to locate and access but was stuck in the asphalt park-
ing lot of Ibn Sena Hospital complex in West Mosul, Iraq, and we 
did not have explosives, so destruction in place was not an option. 
After identification of the mortar and most likely fuze (based upon 
the same mortars throughout the immediate area), we determined 
the safest method of removal was to carefully excavate around the 
mortar until it could be safely removed from the asphalt. 

After several interviews, site visits, and checks with various 
detectors, a team uncovered a 500 kilogram (1,102.31 pounds) con-
crete piercing bomb in the middle of an Afghan village (with no 
concrete within a 100 kilometer radius), as seen in Image 9. Finding 

Image 7. Scene from the second 
story of a house in Fallujah, Iraq. 
A determination must be made if 
the munition is live or expended. 

Image 8. Carefully chiseling a mortar out of a parking 
lot in West Mosul, Iraq.

Image 9. A bomb in the middle of an Afghan village in 
Herat Province, Afghanistan.

the bomb was relatively easy but the safe removal of it without 
endangering any villagers or damaging buildings proved an inter-
esting task. It was determined that the risk from removing the fuze 
prior to moving the bomb was lower than moving the fuzed bomb. 
The fuze was successfully removed using an explosive technique, 
the bomb removed, and the hole refilled so the village could return 
to normal and be explosive hazard free. 
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EOD Certification 
The basic level for EOD is Level 1 and there are 

ninety-three required competencies for certification. 
This qualification permits the operator to locate, expose, 
and destroy in place specific individual munitions upon 
which they have been trained. The clearance is only to 
take place in a controlled environment, such as a clear-
ance site, technical survey, etc. The EOD Level 1 gradu-
ate will also function as a team member, assisting EOD 
Level 2 and 3 Operators on tasks requiring additional 
support. The intermediate level for EOD is Level 2 and 
covers eighty-nine required competencies which build 
upon the ninety-three competencies already learned 
in EOD Level 1 training. An EOD Level 2 qualification 
enables the operator to perform all EOD Level 1 tasks, as 
well as determine which munitions are safe to move and/
or transport, as authorized by an EOD Level 3 Operator 
or above. An EOD Level 2 Operator can also conduct 
simultaneous disposals of multiple munitions upon 
which they have been trained. The EOD Level 2 operator 
can conduct tasks in all environments with the written 
approval of an EOD Level 3 or 3+ operator.

EOD Level 3 has 156 
required competencies that 
build upon the 182 compe-
tencies of EOD Levels 1 and 
2, allowing the operator to 
perform all EOD Level 1 and 
2 tasks, in addition to dis-
posal of up to 50.0 kilogram 
(110.23 pounds) net explo-
sive quantity of munitions 
and conduct render safe 
procedures on munitions 
for which they have been 

Image 11. With some of the garbage removed, note the 
remote-control fuzing system under the main charge on 
the right.

trained. EOD Level 3 Operators can also authorize, in writing, an 
EOD Level 2 Operator to perform tasks in various environments 
and to make decisions regarding the moving and transporting 
of munitions. The advanced EOD Level 3+ covers six different 
competencies: advanced explosive theory, bombs, armored fight-
ing vehicle clearance, basic chemical munitions and procedures, 
bulk demolitions, and guided weapons. These competencies build 
upon EOD Levels 1, 2, and 3 competencies and may be individually 
taught; therefore an EOD Level 3+ Operator does not necessarily 
mean they have been trained in all six skillsets.

Image 10. Picture received 
reporting two explosive 
charges among rubble and 
garbage in West Mosul, Iraq.

IEDD Certification
 IEDD is a separate and more complicated skillset of EOD. The 

IEDD operator must be able to identify explosive hazards placed 
in or camouflaged as common items (vehicles, rocks, cans, drums, 
etc.) and adapt to ever-changing scenarios when what is reported 
turns out to be something different. Even when ISIS put IED 
manufacture on an industrial scale, IEDD operators could not 
assume similar-looking IEDs functioned in the same manner as 
IEDs they had worked on previously. Safely locating IEDs can be 
a major concern, but once located, access and rendering safe can 
also present challenges. 

IMAS also categorizes IEDD training into four individual quali-
fications: Levels 1, 2, 3, and 3+, which build upon each other with 
Level 1 as the solid foundation and Level 3+ as the highest level. 

Under IMAS, IEDD qualifications are only recognized if the holder 
also has the equivalent EOD qualification per T&EP 09.30/01/2014. 
Having EOD as a base on which to build the IEDD competencies 
should help ensure that the IEDD operator thoroughly understands 
explosive safety and allows them to safely identify, render safe, and/
or dispose of munitions which may be used in IEDs, a common 
tactic employed globally. The United Nations Improvised Explosive 
Device Disposal Standards lists slightly different terminology 
for the four individual IEDD qualifications: Basic IEDD opera-
tor, IEDD assistant, intermediate IEDD operator, and advanced 
IEDD operator.3 These qualifications fall in line with IMAS and its 
requirement for equivalent EOD qualifications. All tasks listed are 
in addition to their requisite EOD level qualification tasks.
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Final Thoughts

A Level 1 IEDD qualification encompasses ninety-two com-
petencies and enables the graduate to prepare IEDD equipment, 
understand overall threat context, threat analysis and threat assess-
ment processes, search for IEDs while under supervision as part 
of a clearance team and, after a site-specific brief, recognize IEDs 
common to the operating area. The Level 1 IEDD Operator may 
also assist in the execution of semi-remote actions as necessary. 
The Level 2 IEDD qualification covers sixty-seven competencies, 
building upon the ninety-two IEDD Level 1 competencies. Level 
2 IEDD enables the opeartor to perform all IEDD Level 1 tasks, as 
well as supervise the preparation of IEDD equipment, understand 
and critically evaluate the assessed threat and, under supervision, 
apply remote or semi-remote actions designed to locate IEDs.

IEDD Level 3 qualifications cover 106 competencies, in addition 
to the previously learned 159 competencies of IEDD Levels 1 and 
2. This qualification enables the IEDD Level 3 Operator in a per-
missive environment to conduct render-safe procedures for IEDs 
and their final disposal. The IEDD Level 3+ advanced qualification 
covers an additional forty-seven competencies over the 265 com-
petencies previously acquired. These further competencies are for 
specific threats in particular contexts in any environment, not just 
permissive.

There is no doubt a need for standardization of training for EOD 
and IEDD operators, not only for civilians, but former military 
personnel as well is necessary, and IMAS provides these standards. 
While countries do not have to take notice of international stan-
dards, many have used them as a basis for their own EOD and 
IEDD directives, drawing upon the decades of experience that have 
been the firm foundation that are written into each standard. 

See endnotes page 69

Image 12. Hundreds of IED pressure plates awaiting 
deployment, Fallujah, Iraq.

Image 13. Hundreds of IED main charges and IEDs 
recovered from a single site, East Mosul, Iraq.

Image 14. Cautiously chiseling detonating cord out of 
Highway 10 in Fallujah, Iraq. 
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Considerations Toward the 
Sustainable Localization 

of Mine Action
By Mark Wilkinson, PhD [ DanChurchAid ], Albert Schevey [ DanChurchAid ], 

and Ahmed Al Zubaidi, PhD [ Iraqi Health and Social Care Organisation ]

D anChurchAid (DCA) is an international nongovernmental organization (INGO) at the forefront 
of mine action interventions globally. Currently working in nine 
countries around the world through projects that have a spe-

cific focus on the pillars of mine action, DCA supports a plethora of 
activities seeking to promote the delivery of an integrated program-
ming approach across the triple nexus, bringing humanitarian inter-
ventions, development work, peacebuilding, and advocacy initiatives 
closer together. This approach is used to bridge the gap between pol-
icy and practice at all levels and ensure long-term impact and sustain-
ability.1 A key element of the DCA global strategy for 2023–2026 is the 
promotion of locally-led solutions to a range of humanitarian concerns 
via partnerships with local civil society actors. 

Since 2020, DCA has been committed to a United 
Nations Mine Action Service (UNMAS)-funded project 
in Iraq where it has worked with the Iraqi national non- 
governmental organization (NNGO), the Iraqi Health and Social 
Care Organisation (IHSCO), in a project that seeks to develop 
IHSCO as an Iraqi organization that can effectively engage in 
humanitarian mine action (HMA) clearance activities as an 

DCA clearance teams in 
mobilization training.
All images courtesy of DCA/IHSCO.

A deminer investigates a suspicious signal. 

 

What is Localization in Mine Action? 

independent actor. This project has placed DCA at the forefront 
of localization activities for the mine action sector in Iraq. As 
this project prepares to enter its third year, this article presents 
ref lections on progress along the pathway toward localization, 
as well as broader discussion around what might be considered 
“key issues” and “challenges” for those interested in the localiza-
tion agenda. 

While it may not be a contested concept, localization does not 
have a universally agreed upon definition—certainly not within 
the mine action community. At its most basic level, localization 
relates to making changes to ensure that the humanitarian system 
is “as local as possible and as international as necessary.”2 Within 
the context of the Grand Bargain, localization also refers to increas-
ing available international funding for the institutional capacity 
strengthening of local responders as well as making direct funding 
opportunities available to those same organizations.3 Where the 
Charter4Change linked these intentions to explicit commitments, 
broader definitions reflect the engagement of local and national 
actors in planning, delivery, and accountability of humanitarian 
activities.4 

For HMA, there has been growing international debate on 
how funding across humanitarian activities should be allocated 
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to facilitate the “reshaping [of] partnerships from the interna-
tional to the local level … to ensure more effective, sustainable 
and equitable efforts.”5 What this actually means is less than 
clear. For some, localization is simply the inclusion of national 
staff within country program offices; for others, it is partner-
ing (or sub-contracting) specific activities to local and national 
organizations. More cynical interpretations see the result as just 
the creation of chimeras—locally branded NGO clones of their 
INGO masters—as meeting the requirements for localization. 

For Iraq, this DCA project provided a largely operational level 
response to the strategic and policy interests of its donors in the 
localization of mine action. In doing so the project avoided engaging 
with discussions over the need for conceptual clarity in the local-
ization agenda. It also avoided setting down a clear and coherent 

strategy for the localization journey, instead focusing on an “effects-
based approach.”6 This project can, in many ways, be considered a 
straightforward but pragmatic approach by UNMAS for clearance 
implementation in Iraq in the face of significant budgetary pres-
sures—the resulting so-called “partnership” model capitalizes on 
the large numbers of trained mine action staff in Iraq who are often 
the by-products of commercial mine action interventions funded 
by a range of international donors in the country in previous years.7 
The partnership model offers a cost-effective approach to deliver-
ing clearance capacity via INGO’s facilitating NNGO partnership 
agreements. While this may fall short of true “localization,” it is a 
welcome first step toward the localization of mine action in Iraq. It 
is perhaps more importantly also one that offers significant oppor-
tunities for analysis, reflection, and learning. 

Reflections on Years One and Two 
The DCA/IHSCO partnership set out to play a part in addressing 

the widespread explosive contamination in Iraq, set against a lack 
of national capacity to respond to it. Through the provision of cost-
effective national capacity, the path to recovery and development 
could be set. The first two years of the partnership focused on the 
establishment, training, and deployment of search and clearance 
teams. Work was also undertaken with regards to gaining national 
accreditation for IHSCO to conduct search and clearance activities, 
as well as the establishment of the internal policies and processes 
necessary for their management. These were based across eight the-
matic areas of IHSCO’s capacity specified in the grant application 
process: management, programmatic, operational, support, qual-
ity management, leadership, risk management, and resource mobi-
lization. The success of this project to date has been considerable: 
in terms of clearance activities delivered as an independent actor, 
IHSCO has completed six task orders from the National Mine 
Action Authority (NMAA), cleared approximately 150,000 m2 of 
land, and recovered 203 explosive hazards (EH), of which 189 were 
victim operated improvised explosive devices (VOIEDs) contain-
ing secondary switches (designed to target an explosive ordnance 
disposal ((EOD)) operator). 

The delivery of International Mine Action Standards (IMAS) 
technical qualifications and subsequent embedding of staff in mid- 
and senior-level management positions within IHSCO has seen 
significant development of operational command and control on 
clearance tasks. Broader management functions, such as person-
nel and professional development, continue to be developed with 
additional recruiting seeking to fulfill specialized HR functions. 
IHSCO has also gained experience in programmatic functions 
such as writing reports, though these have not yet been delivered 
directly to donors. In addition, further development of resource 
mobilization and proposal writing is also required. Supporting 
functions such as equipment and logistics management have devel-
oped to the point where IHSCO can plan and support their own 
operational requirements and a specific quality management offi-
cer monitors compliance and other quality issues on operational 

IED main charges recovered 
from a DCA/IHSCO work site.
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sites to a standard meeting IMAS and national mine action stan-
dards (NMAS) requirements. Additionally, IHSCO organizational 
leadership is clearly present and strong. The broadening of man-
agement opportunities to involve female staff is also ongoing. Risk 
management capacities are operationally focused but DCA has 
worked to embed a variety of health, safety, and other risk manage-
ment initiatives and processes within IHSCO. 

Of course, there have been important lessons learned along 
the way. Of note were issues relating to the partnering agree-
ment between DCA and IHSCO—partnering is one of two types 
of agreements that DCA currently works with, the other being 
cooperation agreements. It was obvious that partnering in this way 
required careful and detailed analysis of issues normally taken for 
granted in other bilateral arrangements—not least those related 
to ownership of risk as well as financial responsibility. DCA and 
IHSCO have utilized accountability frameworks to address some of 
these challenges. It has also been clear that there is a very real need 
for transitional posts—that is staff that began working for DCA 

and moved across to IHSCO during the project. This has at times 
resulted in issues relating to staff integration and lines of com-
munication. DCA and IHSCO have pragmatically resolved these 
issues through recognizing the specific challenges faced, recruiting 
an HR specialist specifically to manage this process. Learning and 
development needs are clearly unique to organizations and indi-
viduals and DCA has recognized the need for internal processes 
from early on to embed a culture of learning within IHSCO. Open 
and honest communication between partners is key. Budgets have 
remained a difficult area through the project, but genuine resolu-
tion requires serious reflection on the localization models imple-
mented by and on behalf of donors. Finally, DCA has strived to see 
capacity development activities as strategic and holistic, not just 
operational. While the partnership model does necessarily facili-
tate this approach, DCA has continued to lobby for a broader con-
text to underpin this type of localization project, a key element of 
DCA localization strategy. 

Figure 1. The four pillars of localization: ownership, empowerment, collaboration, and sustainability.

1 2 3 4
OWNERSHIP EMPOWERMENT COLLABORATION SUSTAINABILITY

The need for ownership is a central factor in the actual partner-
ship. On the surface, it is easy to understand the need for local 
ownership. Matching this need with the constraints of donor 
agreements to which the INGO is bound is far more complex, cut-
ting to the very heart of one of the key challenges in a localization 
project: how to consolidate ownership within a partnership. Donor 
contribution and other funding agreements aside, the ownership 
and management of project risk and liability (both legal and to 
donors) also complicates project ownership. It is clear that “local 
ownership” of operational level implementation activities differs 
significantly from “strategic ownership” of project management 
and delivery. Without consolidation of these perspectives on own-
ership there is potential for frustration on the part of the local part-
ner with a perception of them simply being a local provider rather 
than local partner, excluded from any real opportunity to influence 
strategic issues as well as take ownership via decision making. 

Empowerment in this project relates to the transfer of the skills, 
knowledge, and attributes from DCA to IHSCO necessary for the 
independent delivery of mine action activities. The transition of 
technical leadership is a notable achievement here that facilitated a 
shift to the autonomous delivery of clearance activities by IHSCO. 
This project has shown relative success in the transfer of opera-
tional level capacity, including in organizational management. 

Again, it is at the strategic level where real issues lie. Financial 
independence is the most obvious issue, specifically the lack of the 
provision of overheads direct to IHSCO (operating costs) due to 
current donor procurement rules. But empowerment also sign-
posts other critical issues—the structural relationship between 
UNMAS and DCA (the only two signatories to the grant agree-
ment) defines a bi-lateral relationship that provides little automatic 
right of IHSCO to influence this power balance, nor to interface 
directly with project donors. It is hard to see how this methodology 
can reconcile with a true localization agenda. The same structural 
challenges directly affect collaboration. At an operational level, 
daily interfacing between IHSCO and DCA is extremely effec-
tive in facilitating project delivery, yet at the strategic level there 
is once again an effective exclusion of IHSCO from donor interac-
tions. These types of projects must, in the future, allow the INGO 
to facilitate international networks that give true visibility to the 
local partner. Only through this change can the necessary shift in 
the established norms for funding mine action be driven to ensure 
localization stands a real chance of success. 

Sustainability cuts to the very raison d’etre for this project. The 
realities of the project delivery environment have at times placed 
existential pressures on both DCA and IHSCO. The current sys-
tem of providing operational implementation in response to 

Identifying Key Tenets of Localization 
Progress in the DCA/IHSCO project by the national partner allowed the identification of what might be considered the “four pillars” of 

localization. Analysis of the project has shown that—from the perspective of IHSCO—these relate in general terms to “needs”: 

THE JOURNAL OF CONVENTIONAL WEAPONS DESTRUCTION46



unpredictable available funding levels year on year makes it dif-
ficult for long-term commitment to localization projects to be con-
sistently demonstrated, also increasing costs at all levels (especially 
administration costs). Indeed, during this project, follow-on year 
funding has sometimes been received so late that demobilization 
activities have commenced. The use of “cost” or “no cost” monthly 
extensions as a pragmatic work around does little to generate con-
fidence in higher-level and longer-term commitment to localiza-
tion. From the INGO perspective this also brings huge risks with 
regards to “underwriting” the continuation of funding in the 
absence of a funding commitment. For the NNGO, the effects are 
also profound—most visibly through the loss of trained staff who, 
in the possession of termination notices, move to other employ-
ment before continuation funding arrives. 

Sustainability of the operating environment is another area 
where attention is urgently required. In Iraq there are several issues 
within the NMAA which appear to affect localization. In the first 
instance, the reluctance of the NMAA to secure any national fund-
ing for local mine action actors is clearly problematic. While DCA 
can perhaps not directly resolve this, its donors could certainly play 
a valuable role in addressing other factors affecting localization. 
Most notable is the current NMAA system for the prioritization of 
mine action activities and subsequent land release. These appear 

to require considerable 
attention, support, and 
influence—and are key 
in shaping the enabling 
environment prior to 
the launch of any future 
localization projects. 

The very ethos of 
this partnership proj-
ect is centered around 
an innovative approach 
to localization in mine 
action in Iraq. While 
at an operational level 
there has been clear suc-
cess in the transfer of 
operational level capacities, without a more formalized and struc-
tured supporting and enabling strategic environment, the localiza-
tion agenda faces considerable challenges. In localization projects 
there are specific strategic considerations that must be addressed 
during project design—one size does not and cannot fit all con-
texts, needs, and environments. 

Big Picture and Big Issues
This DCA/IHSCO partnership project has attained significant 

achievements in delivering localized mine action capacity. The 
UNMAS model used by DCA in project design and delivery is an 
important part of the operational-level contribution to localiza-
tion; however, it is not a complete solution in its own right—in par-
ticular not a strategic solution—to the full range of challenges that 
must be addressed before a coherent policy for localization in mine 
action can be developed. The following points represent what DCA 
believes to be some of the key areas requiring debate, discussion, 
and definition by the mine action community to continue to drive 
the localization agenda forward:

Conceptual Understanding. The lack of a conceptual basis for 
the localization project used here significantly limits the capac-
ity of this methodology to be used as a generic model. Detailed 
research is required to bring more clarity and understanding to 
what localization means before efforts can be made to identify the 
specific requirements of localization project design. Localization 
is not capacity development, though capacity development can 
be an element of localization. Regardless, it is clear that detailed 
research is required to better understand this important rela-
tionship, in particular the alignment from the strategic to the 
operational level.8 More case studies and evidence must be used 
in concrete efforts to actually transfer power in localization initia-
tives. Additionally, key questions must be identified and addressed: 
how do we ensure more direct funding to local actors, how do we 
define and deliver core support, what characterizes truly equitable 
partnerships, and so on. 

Project Design. The grant application for this project spe-
cifically required an INGO lead in a partnership with an NNGO, 
described as a means to ensure the INGO had “the freedom to use 
their own expertise and experience to deliver the project as they 
best see fit.” In reality, this still constrained the INGO within donor 
operating rules which (it could be argued) profess a rather binary 
vision of partnership, “based on a division between ‘Northern’ and 
‘Southern’ NGOs.”9 Follow-on work for this project would logically 
see donors design and pilot a consortium model, characterized by 
all stakeholders having an equal say in project design and delivery. 
At the project design stage, cost/benefit simply cannot be the justifi-
cation for localization, nor should the INGO be seen as the guaran-
tor of success. The level of background analysis required to design 
a localization intervention must not be underestimated, nor must 
the process be seen as a uniform pathway across different contexts. 

The Practice of Partnership. A localization project which gives 
financial responsibility to the INGO and not the NNGO will strug-
gle to be an equal partnership.10 Furthermore, this perpetuates con-
trol—perceived or real—of the NNGO by the INGO. A transfer of 
power must be a key element of localization. While the timing and 
pace of this transfer of power will obviously depend on context, 
sufficient resources and pathways must be developed to facilitate 
this shift. One significant gap in this project relates to the lack of 
provision of overheads to the local partners. Overheads are critical 
for survival and sustainability and without them the NNGO part-
ner simply cannot exist long term. While the need for overheads is 
starting to be recognized, how this can be facilitated—especially 

An IHSCO searcher clearing 
an access lane.
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within common donor procurement processes—remains unclear.11 
As this partnership was conceived at the project (operational) level 
rather than a strategic (organizational) one, it is an unfortunate 
consequence that this has embedded a structural disadvantage on 
the NNGO, specifically with regards to ownership of the project 
and the visibility this brings. Partnership management requires 
specific investment and a clear reference for ‘good practice’ is 
urgently required. 

Driving and Measuring Progress. Localization projects require 
a clear and well-defined end point. This end point must articulate 
what needs to be achieved and what is good enough to be seen 
as a successful result. While milestones monitoring and evalua-
tion mechanism in the project governance framework. As a result, 
there was no way of proving progress beyond the achievement of 
specified milestones. For a project where the specific activities 

delivered were the responsibility 
of the INGO to achieve, the use of 
these as a measurement of prog-
ress—as well as the driver of pay-
ments—is once again indicative of a 
project methodology that does little 
to empower the NNGO, nor share 
the risks present in the delivery of 
a project such as this. It seems that 
the role of the INGO as an inter-
mediary in this project partnership 
more closely resembles that of a 
direct implementer when seen from 
a contractual perspective. This is not conducive to 
a true localization agenda.12 

 

Moving Localization Forward
In the current global environment, the localization of HMA 

capacities could represent a valuable means of effectively work-
ing toward a world free from the threat of mines, explosive rem-
nants of war (ERW), cluster munitions, improvised explosive 
devices (IEDs), and other related hazards. It is, however, also clear 
that there are a number of significant challenges to the localiza-
tion agenda, each posing specific questions that require detailed 
research, analysis, and evaluation:

Structural Factors. These issues are directly related to the design 
of the international aid system—specifically the regulatory and 
governance frameworks inside INGOs, supra-national organiza-
tions such as the United Nations, and national donors who allo-
cate funds. These “rules” impact on procurement processes, project 
design, and implementation, as well as monitoring and reporting. 
It is difficult to see how a localization agenda can be effective in the 
long term when the very innovation and independence it seeks to 
facilitate is revoked by the mechanisms of organizational control. 
Equal partnership and collective action should be central to local-
ization project design, implementation, and delivery. Localization 
cannot simply be a temporary solution to a much larger problem. 

Contextual Factors. Context matters in localization and it should 
be fully integrated into the project design phase. For example, how 
well structured and effective is the NNMA in the target country 
and are they supportive of and capable of supporting a localiza-
tion agenda? In Iraq, the processes for prioritization of clearance 
activities and subsequent land release are not fully clear—this in 
itself has the potential to undermine partnerships between INGOs, 
NNGOs, and local actors and society. A certain level of maturity in 
the strategic management of mine action within a country would 
seem to be a critical component of any localization project. 

Economic and Risk Factors. It has been argued that localiza-
tion “is undermined by the widespread aversion of donors and 
external partners to engage in the perceived risks associated with 
applying the principles in practice since they are accountable 
to other actors along the aid chain … [it] requires donors and 
external partners to let go of control and allow f lexibility, adapt-
ability and innovative approaches over longer time frames.”13 
Furthermore, projects for localization should be selected based 
upon need and not just donor requirements. The project DCA is 
currently delivering risk management in is also of concern—as 

Training and mentoring is central to the DCA/IHSCO partnership. In these two pictures IHSCO staff members 
develop their search skills.

IHSCO staff rehearse 
casualty evacuation. 
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the signatory to the donor grant agreement, DCA is entirely 
responsible for project delivery. It is hard to reconcile this with a 
project that seeks to embed and develop—and ultimately trans-
fer—such a broad range of responsibilities. 

Conceptual Factors. There is a clear need for a conceptual basis 
for localization activities in HMA. Perhaps best developed through 

a doctrinal basis, clear, well researched, and well-evidenced guide-
lines would be invaluable for the development and implementation 
of future initiatives. A mechanism for knowledge management, 
learning, and development across global mine action actors would 
be a valuable way to begin the process of formalizing the lessons 
learned across different contexts. 

Concluding Thoughts 
Localization of mine action activity offers huge opportunities 

and benefits. This project has shown that local capacity can be 
developed relatively cost-effectively and to a high-quality standard. 
That said, this project falls short of being fully successful in several 
areas. The development of local mine action capacity is a longer 
journey, not a destination. Transformation is urgently required in 
project design and funding modalities, as well as in designing and 
implementing holistic long-term strategic partnerships, if a genu-
ine commitment to localization is to be created. Localization proj-
ects must exist within and be enabled by the strategic context, as 
well as the operational. A localization project that neglects careful 
analysis of the strategic element risks being nothing more than any 
other clearance project. More effort must be made to understand 
the context for localization projects and to ensure strategic factors 
are fully integrated; key here is that donors accept and understand 
the local agenda and context when defining their intent. Finally, a 
clear end point must be identified, funded, and worked toward—a 
year-on-year funding process which leaves the award of subsequent 

year finding to the last minute is neither fair on local teams nor 
clear in commitment to the localization agenda. Localization is 
vitally important in HMA but if it is to succeed then the interna-
tional mine action community must show a genuine desire to open 
up and engage in the necessary discussions that are required to cre-
ate a viable long-term solution. 

See endnotes page 69

An IHSCO team photograph. 
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GENDER AND DIVERSITY MAINSTREAMING 
IN MINE ACTION:

 Where are we in Colombia?
By Salomé Valencia Aguirre, MD, Angela De Santis, PhD, Sandra Salas-Quijano, MA  

[ Fondation Suisse de Déminage ], 
Liliana Duica-Amaya, PhD [ Consultant ], and Sebastián Tovar Jaramillo [ Fondation Suisse de Déminage ]

W omen, girls, boys, and men are affected differently by landmines and explosive remnants of 
war (ERW) and hold different views on the challenges presented by them. Gender and other 
diversity factors, such as ethnicity and disability, condition individual views on vulnerability, 

needs, and coping capacities. This paper aims to identify the progress made by the humanitarian mine 
action (HMA) sector in Colombia toward gender equity and diversity through various methodologi-
cal approaches and indicates that gender and diversity gaps persist. The greatest progress has been 
made in terms of policies and data disaggregation. We understand that public and organizational 
internal policies can contribute to equality; however, these should be reflected in both recruitment 
processes and differentiated approaches to mine action operations.
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Women deminers in Colombia.
Images courtesy of The HALO Trust.

Regarding mine action and gender equity, Security Council 
Resolution 1325 (2000) on Women, Peace and Security, specifi-
cally links gender and mine action as it is “Emphasizing the need 
for all parties to ensure that mine clearance and mine aware-
ness programs take into account the special needs of women and 
girls.”1 This progress was preceded in 1948 by the UN Universal 
Declaration of Human Rights, which formally recognizes the equal 
status of men and women,2 and in 1978 by the UN Convention on 
the Elimination of all Forms of Discrimination Against Women.3 
To move toward fulfilling the commitments and objectives 
established in these international agreements, it is necessary to 
create strategies that acknowledge the differentiated effects of anti- 
personnel mines according to population groups, including girls 
and women, as well as the way in which these differences are 
addressed from the HMA perspective, in order to mitigate their 
impacts. Gender mainstreaming was defined to include women’s 
and men’s concerns and experiences; assess the different implica-
tions that any planned action has for women and men; ensure that 
women and men benefit equally; and ensure that gender inequality 
is not perpetuated.4 In 2006, the “United Nations system-wide pol-
icy on gender equality and the empowerment of women: focusing 
on results and impact,”5 set the basis for the accountability, results-
based monitoring and evaluation for gender equality. This effort 
was complemented in 2010 by the publication of the “UN Gender 
Guidelines for Mine Action Programs,”6 which are intended to help 
incorporate gender perspectives in all relevant mine action initia-
tives and operations.

In order to reduce and mitigate the discrimination and barri-
ers encountered by persons with disabilities, the Convention on the 
Rights of Persons with Disabilities (CRPD)7 was adopted in 2006 
and entered into force in 2008, representing a substantial shift from 
viewing disability through traditional medical- and charity-based 
lenses to recognizing the rights of individuals with disabilities 
to participate freely and fully in society. Additionally, the CRPD 
emphasizes the rights and empowerment of women and children 
with disabilities as groups facing multiple and interrelated forms 
of discrimination. In mine action, persons with disabilities face 
several obstacles to employment because of poor access to edu-
cation and proper health services; social stigmatization; poor 

infrastructure/accessibility; and a lack of knowledge of the rights 
of persons with disabilities.8

In relation to ethnicity as an axis of inequality, there is a series 
of international standards to ensure the rights of these popula-
tions.9 Within mine action, there are numerous, specific articles 
and standards addressing gender10,11 and disability,12,13 specifically 
victim assistance; however, we did not find specific documents 
addressing ethnicity. Despite this, there are several efforts to move 
toward equity within the framework of diversity. Ethnicity is a key 
issue within the Colombian context, given the evidence of exclu-
sion and historical inequality to which the indigenous and Afro-
Colombian populations have been subjected. We see the greatest 
progress in the adaptation of mine risk education tools, includ-
ing the tailoring of content, translation into indigenous popula-
tion languages, and the participation of individuals from different 
ethnic groups.14 However, it is likely that the incorporation of 
Afro-Colombian or indigenous populations in other mine action 
activities, including humanitarian demining, are areas where less 
progress has been made.

The implementation of gender and diversity analysis and pro-
gramming is crucial to ensure effective, sustainable, and inclusive 
mine action operations, while leading to higher productivity and a 
better working environment. Accordingly, through the implemen-
tation of surveys,15 Fondation Suisse de Déminage (FSD) looked 
at progress made by the mine action sector in Colombia toward 
gender equity and diversity while also identifying remaining gaps 
and challenges. FSD reviewed the national regulatory framework 
related to gender and diversity and conducted a survey with four 
civilian mine action organizations (one local and three interna-
tional) working in Colombia as well as one Colombian military 
operator. The survey consisted of twenty-six questions divided 
into five modules: 1) distribution of women according to activities 
within the organization; 2) recruitment of women, black people, 
indigenous people, and people with disabilities; 3) desegregation 
of data of beneficiaries and survivors; 4) policies; and 5) challenges 
and strategies implemented by the organization. Finally, a case 
study of the Nukak Mku community in Guaviare was analyzed 
through an anthropological perspective to document diversity 
mainstreaming in indigenous communities affected by landmines. 

National Framework of Gender
Colombia has tried to rise to the international challenge of 

including a gender equality approach from a public policy per-
spective. In 2013, Colombia adopted a National Public Policy on 
Gender Equality,16 which includes a set of guidelines, procedures, 
plans, roles, and responsibilities for public offices and commissions 
to secure an environment free of gender violence. In 2018, how-
ever, there was a setback in the policy, as the National Development 
Plan 2018–2022 included a chapter called “Pact for the Equality of 
Women,” changing the framework from a broad, inclusive policy 
focused on gender to one specifically focused on women, thereby 
narrowing the definition of gender to a less diverse one.17 The plan 

set forth goals in terms of institutional capacity building for the 
following: women rights, education, healthcare, political partici-
pation and decision making, sexual and reproductive rights, free-
dom from violence, women in rural areas, and equality for women 
in peace building. The policy focused on increasing educational 
opportunities for women to secure better skilled opportunities for 
women in the labor market. The document uses the terms “women” 
and “gender” as synonyms. 

Furthermore, the Peace Process discussions, beginning in 2012, 
opened the door to include a gender-sensitive approach for the 
assistance of victims of the armed conflict in Colombia. In 2013, the 
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National Planning Department issued guidelines for the preven-
tion of risks, protection, and guarantee of rights for women victims 
of the armed conflict.18 The document acknowledges the multiple 
challenges women victims face in armed conflict and draws on a 
comprehensive approach to provide access and opportunities for 
this population in terms of labor, education, health, and access to 
land, among others. A significant development in the guidelines was 
compliance monitoring and requesting detailed and disaggregated 

data for follow-up activities; however, the guidelines were only valid 
until 2018 and the indicators were not further monitored. 

Finally, the strategy toward a Colombia Free of Antipersonnel 
Mines (2020–2025)19 was framed in the postulates raised from the 
human rights, gender, ethnic, and differential approaches. This 
framework requires the government to identify the rights of and 
ensure specific protective measures are implemented for vulner-
able groups. 

 Progress of Organizations Toward Gender Equality and Diversity
Five out of the seven organizations accredited in Colombia 
answered the survey prepared by FSD in July 2022. Tables 1 and 
2 (next page) show the distribution of employees according to 
their tasks in each organization (military and civil organizations). 
Given that the biggest organization is a military one (Table 1), it is 
possible that the low percentage of women employed responds to 
characteristics of the military structure and not necessarily to its 
mine action operations, as explained in the qualitative component 
of the survey. Hence, a differentiated analysis of civil organizations 
is made in Table 2 regarding the participation of women within the 
organizations.

When FSD looked at the type of activity with the highest repre-
sentation of women within the four civil organizations, we found 
that women make up 48 percent of administrative positions, fol-
lowed by managerial positions at 45 percent, and non-technical sur-
vey (44 percent). The activity with the lowest percentage of women 
was explosive ordnance disposal (EOD) (an average of thirteen; two 
organizations did not report women working in EOD operations).

Regarding recruitment and training of Afro-Colombians, indig-
enous, and people with disabilities, four organizations reported 
recruitment and training of Afro-Colombians and indigenous 
persons, and three organizations reported recruiting and training 
people with disabilities. In relation to data collection, all organiza-
tions record information of beneficiaries and victims disaggregated 
by sex, ethnicity, and disability. Four organizations have a gender 
and diversity policy and three carry out awareness trainings. 

From qualitative responses to the main challenges in advancing 
towards gender equity and diversity, three common aspects were 
pointed out by the organizations: 

Gender roles continue to be stereotyped. Positions held by 
women personnel include community liaison, victim assistance, 
or explosive ordnance risk education (EORE) facilitators. In this 
regard, the organizations highlighted that few women are techni-
cally trained and that they do not tend to apply for other positions 
outside of those listed previously. This becomes even more critical 
in military organizations. 

Lack of policy implementation. Despite the existence of gender 
and diversity policies, limited resources are invested in their imple-
mentation, and the activities carried out are generally marginal. 
In addition, although the NTS seeks to understand the context in 
terms of gender and diversity, it is not always a priority, nor, in 

most cases, is there a strategy for equitable impacts for all popula-
tions (women, children, people with disabilities).

Scarce progress eliminating access to work barriers in mine 
action for persons with disabilities and those belonging to ethnic 
groups. Most organizations have established more specific strate-
gies to include women within their teams. However, activities for 
people with disabilities and those from specific ethnic groups have 
been focused more on EORE beneficiaries or landmine survivors.

In terms of strategies for mainstreaming gender and diversity, 
the organizations mentioned the following: 

• Create an analysis tool to verify minimum mainstream-
ing of the gender approach adaptable to the reality of 
mine action organizations by area of work 

• Conduct gender awareness workshops for employees
• Establish a team of Gender Focal Points in the field 

who work to prevent gender-based violence in the 
population

• Create policies on disability, age, gender, and ethnicity
• Develop risk education programs and tools with an 

ethnic focus 
• Promote the recruitment of local personnel and 

women, and Afro-Colombian and indigenous persons 
in humanitarian civilian demining projects

• Ensure that women hold managerial and operational 
positions
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Figure 1. Global representation of women in the civil 
humanitarian demining sector per type of task.
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Mine action 
organization

Non-technical 
survey Deminers Explosive ordnance 

disposal (I, II, III)
Support and/or
 administrative

Managerial 
positions

Total 
Employees

% 
Women

Total 
Employees

% 
Women

Total 
Employees

% 
Women

Total 
Employees

% 
Women

Total 
Employees

% 
Women

B IOs and/
or NGOs

53 55% 229 23% 25 16% 138 46% 6 50%

C IOs and/
or NGOs

136 47% 59 44% 5 0% 71 52% 18 50%

D IOs and/
or NGOs

23 43% 57 18% 26 23% 40 48% 11 36%

E IOs and/
or NGOs

24 29% 37 11% 19 11% 51 47% 11 45%

Total (amount 
of employees/
average of 
women) 

236 44% 382 24% 75 13% 399 48% 46 45%

Table 2. Distribution of employees according to their tasks within international organizations and/or 
nonprofit organizations.

Mine action 
organization

Non-technical 
survey Deminers Explosive ordnance 

disposal (I, II, III)
Support and/or
 administrative

Managerial 
positions

Total 
Employees

% 
Women

Total 
Employees

% 
Women

Total 
Employees

% 
Women

Total 
Employees

% 
Women

Total 
Employees

% 
Women

A Military 400 1% 2,923 0% 123 0% 399 1% 3 0%

Table 1. Distribution of employees according to their tasks within a military organization.

A woman delivers an update on programming in Colombia.
Image courtesy of The HALO Trust.
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Colombia Must Move Beyond Numbers to Mainstream Diversity: 
Nukak Makú Case Study

There are 115 indigenous groups living across Colombia. 
Between 2006 and 2022, 456 indigenous people were victims of a 
landmine accident. This translates into 9.3 percent of total civilian 
casualties. Sadly, 163 people (35.8 percent) were younger than eigh-
teen years-old and 123 of the victims died. In 2021, 28.9 percent of 
landmine victims in Colombia were indigenous (forty-four out of 
152). 20 In the following paragraph, we will briefly present the case 
of one of the indigenous communities most affected by landmine 
contamination, focusing not on the number of victims but rather 
the cultural, social, and economic impacts.

The Nukak people, the last nomadic tribe in Colombia, settled 
in the southern region of the country (Guaviare, Guainía, and 
Valle del Cauca). Guaviare territory was a strategic area and a 
mobility corridor for FARC guerrillas. Hence, this territory is 
contaminated with anti-personnel landmines laid by FARC.21 For 
that reason, Nukak people had to leave their territory and seek 
refuge elsewhere.22 Landmines have changed the daily lives of the 
Nukak community and contributed to the loss of their traditions. 
Hampered by the contamination, they have changed their diet 

because of the inability to move freely throughout the territory for 
fishing, hunting, or gathering vegetables, palms, and insects of the 
Amazon rainforest.23 

The national government has made efforts to implement mine 
risk education (MRE) models with an ethnic focus, as well as to 
strengthen its relationship with the indigenous communities 
through a land management strategy that recognizes the protec-
tion and political-administrative autonomy of indigenous people. 
For example, in 2019, sixty-four Colombians who identified as 
indigenous Nukak received MRE. This number increased in 2020, 
when 150 received risk education. However, it is necessary to move 
toward the comprehensive fulfillment of the other commitments 
outlined in the strategic plan and other policies. This includes 
allocating resources and setting clearance priorities that reflect 
the specific, ongoing challenges in the territory and the cultural 
diversity of every community. Among the most visible activities 
is the participation of indigenous organizations that carry out 
risk education or the participation of the indigenous population 
in NTS tasks.

 

A female deminer working in Colombia.
Image courtesy of The HALO Trust.
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Final Considerations
In practical terms, implementing gender mainstreaming should 

include the following: understanding of the political/country con-
text; the consideration of women’s and men’s needs, rights, and 
priorities; women and men’s participation in decision-making; 
requirement of gender mainstreaming capacity of all partners; 
collection of sex- and age-disaggregated data; and adoption of a 
gender-sensitive terminology. 

In the specific case of the mine action sector in Colombia, 
there is a will to advance toward equity. It is reassuring to see 
women in decision-making positions, whether in managerial 
or administrative roles, yet the gender stereotypes of women 
behind desks continue to be reinforced. This could be caused by 
a significant lack of monitoring and evaluation mechanisms that 
make it impossible to ensure and demonstrate progress, and/or 
setbacks in policy implementation. 

While gender and diversity gaps persist in mine action in 
Colombia, the greatest progress has been made in terms of poli-
cies and data disaggregation. Public and organizational internal 
policies are an important step toward equality; nonetheless, these 

should be reflected in both recruitment processes and differenti-
ated approaches to mine action strategies.

In order to advance the inclusion of disabled and ethnic persons, 
policies on disability and ethnicity should be implemented and 
monitored, and disabled and ethnic minorities should be involved 
in decision making and planning. Risk education programs and 
tools with an ethnic focus should be available in all regions of the 
country with indigenous populations. Finally, there should be 
active recruitment of persons of all genders, ethnicities, and dis-
abilities in civilian demining projects and operations. 

This report did not address intersectionality nor was it able to 
gain in-depth insight into the representation of indigenous, Afro-
Colombian, or disabled people among mine action organizations. 
Therefore, it is important to continue investigating how the axes 
of inequality mentioned herein are related, and how they impact 
the survivors of anti-personnel mines and the beneficiaries of mine 
action programs. Mainstreaming diversity within mine action in 
Colombia requires moving beyond numbers. 

See endnotes page 70
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THE ROAD AHEAD: 
Clearance Toward Sustainability in 

Bosnia and Herzegovina 
By Sean Sutton [ Mines Advisory Group ] 

The 1992–1995 Yugoslav wars resulted in landmines and explosive remnants of war (ERW) 
that continue to contaminate the Balkans. In 2021—over twenty-five years after the end of 
the wars—the Landmine & Cluster Munition Monitor considered Bosnia and Herzegovina 

to be the most explosive ordnance (EO)-contaminated country in Europe, and characterized the 
landmine contamination alone as "massive."1 As of March 2022, The Landmine Monitor reported 
that Bosnia and Herzegovina had more than 945 square kilometers of suspected hazardous 
areas (SHA) and more than twenty square kilometers of confirmed hazardous areas.

A MAG deminer working in minefield in Brčko. 
All images courtesy of Sean Sutton/MAG.

From 1992–2019, there have been 8,120 known casualties from EO.2 Since the decentralization of mine 
action operations post-war, demining teams have steadily cleared land in Bosnia and Herzegovina but 
operations have been hampered by funding shortfalls, the unwavering scale of EO contamination, and dif-
ficult weather conditions. 
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BRČKO
Brčko is a strategic and sensitive area in the 

north of Bosnia and Herzegovina, bordering 
Croatia. Brčko is a self-governing entity with 
a diverse population representing various eth-
nicities and religions. Due to these attributes, 
it is often held up as a model for the rest of the 
country. However, eleven square kilometers are 
still suspected of landmine contamination and 
are a constant reminder of the Yugoslav wars. 
Mines Advisory Group (MAG) and Norwegian 
People’s Aid (NPA) are aiming to make the dis-
trict impact free of landmines by 2024.

The suspected minefield area where MAG 
is working is located about ten kilometers 
south of the center of Brčko. It is f lat and 
slightly hilly. It includes the communi-
ties of Dubravice Gornje, Dubravice Donje, 
Brezovo Polje, and partly the local commu-
nity of Šatorovići. According to the 2013 
census, there are 2,199 inhabitants in the 
listed local communities. According to the 
BHMAC plan, Brčko Istok is a mine sus-
pected area (MSA) divided into six targeted 
investigations and five systematic inves-
tigations. The investigations were mostly 

overgrown with tall forest and low vegetation. The Lukavac 
stream f lows through part of the MSA.

During the war, the MSA Brčko Istok was between the lines 
of confrontation between the Army of the Republic of Bosnia 
and Herzegovina, Croatian Defense Council, and the Army 
of the Republic of Srpska (VRS)3 in the local communities of 
Dubravica Gornja and Dubravica Donja. Although not between 
the lines of confrontation, investigations into the area of Brezovo 
Polje reveal that anti-personnel mines were laid as security for 
the then-VRS rear war warehouse. The BHMAC project docu-
mentation contains a large number of mine records related to 
investigations, and it is also stated that there was a self-initiated 
laying of mines at the MSA where no mine records were made.

MAG demining team heads to a minefield in Brčko.

Demining team in Dubravice Gornje, Brčko.
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Simo Mihajlović tends to his fruit trees in 
Gornje Village. This was the front line during 
the conflict and the landmines in the gullies 
still act as a barrier between communities.

A fallen minefield warning sign on 
Enes Čandić’s land.

After the war, residents of the local communities 
began repairing buildings and clearing their prop-
erties, endangering their lives. After the war, three 
mine incidents and a mine accident occurred at the 
Brčko Istok MSA, which indicates a larger number 
of mines in the field, according to the project docu-
mentation. According to the MSA, there was self-
initiated mine removal by the local population after 
the war.3 

Many people have left Brčko, especially Bosnian 
Croats who have moved to Croatia, which is now 
part of the European Union. Many others have 
moved to Ireland, Austria, and Germany. Maybe if 
the land is cleared, they will come back? Who would 
want to live somewhere where their children might 
stand on a landmine in the forest?

People are very suspicious in this area. Fighting 
moved backward and forward over a four-year 
period, from 1992–1995. Technical survey found 
one PROM-1 mine and evidence of three more. A 
nearby swamp was drained and two more mines 
were found. Non-technical survey undertaken in 
2019 significantly reduced the size of the suspected 
area from fifty-four square kilometers to eleven 
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square kilometers. More work must be done to 
help people understand the land release meth-
odology. Landmines in this area affect people 
who want to use and cultivate the land for 
growing oats and logging. Additionally, there 
are huge issues when it comes to selling land. 
If it is suspect land, how can you sell it? The 
authorities stop suspected land from being 
sold.

In Gornje village, Simo Mihajlović owns 
an orchard, which he hasn’t had access to for 
thirty years as it borders a mined area. “I have 
always lived afraid of my land,” he said. “My 
grandchildren could never be free here, it was 
very stressful.” 

Mihajlović explained that the area had 
been on the frontline which moved through-
out the war. A PMA-3 mine was found 
here, located on the border of a risky area. 
Mihajlović also showed us the location of 
the PROM-1 mine, situated just a few meters 
from the end of his orchard. He told us he is 
very afraid when his grandchildren visit as 
he fears they will step on a mine.



It is very difficult to get people to come and work here during 
the harvest. They come here, see the mine signs, and then leave. 
There is nothing else for me to do. I love my farm and growing 
fruit. We are living next to the landmines still, after all these years. 
How is that right? I don’t understand why this is not a priority, 
Čandić explained. Whenever I use the land I find more bullet cas-
ings—and that immediately sends me straight back to the war. 

I came back to this land here in 1997. This is ancestral land; my 
father was here as was his father. It had been neglected and the 
trees were very damaged. I had 600 trees but everything was 
destroyed. Soldiers told me that the area was mined, especially 
along the gully. 

I waited a long time and the authorities kept telling me 
that clearing my land was a priority. They said that in 1996, in 
1999. In the end I spent €10,000 to have the orchard cleared 
of landmines. 

After that, I was happy and went to work. Seven days later I 
was driving my tractor when there was a big explosion and lots 
of smoke. I knew what had happened. It was a landmine. I was 
with people from the village, we were cutting logs. I was so 
worried but everyone was fine. The machine took the blast and was destroyed. It 
had cost me €15,000. That night we bought a lamb and had a party to celebrate 
we had all survived. 

Ten years later, in 2008, I was ploughing between the trees in the orchard 
when I uncovered two PMR-2 landmines. You can’t imagine what it is like for 
people. I am used to it, but when I hire workers and they don’t come back, I feel 
responsible. They are afraid and I am responsible—I can’t ask them to work here.

I always had to keep a keen eye on my son and daughter. My wife and I were 
always afraid for them and made sure they didn’t go down to the creek. I am 
happy MAG is here to clear the rest of the land. We know there are more mines 
here and we are afraid. The deminer I hired cleared just the orchard. The creek 
is still mined for sure.

Enes Čandić 
grows apples, 
cherries, and 
plums.

Enes Čandić with the community 
liaison team close to where the 
accident happened.

Enes Čandić walking near contaminated land. 
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Sead Junuzović in Šatorovići, “No Man’s Land.”

ŠATOROVIĆI, 
BRČKO 

My house has a very sad his-
tory. This was ‘No Man’s Land’ 
and my house was used as a place 
to exchange prisoners. They were 
taken here by one side at an agreed 
time and then the other side would 
come and fetch them. But they 
would always be dead. Tortured 
and dead. That is how it was. I was 
a major in the Army and I never 
allowed that kind of thing. I always 
stuck to the Geneva Convention 
and so did my soldiers. But not 
everyone was like me.

A sign marking the danger at Sead Junuzović's property.
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A sign marking the danger at Sead Junuzović's property.

POLJE VILLAGE
MAG teams have just started working in woods run by the Forestry Department, conducting technical survey to determine the high-

risk areas. The community liaison team organized for Želiko Jović, a local resident, to visit and assist in determining some of the land-
marks highlighted in the minefield sketch map. One reference was a chicken shed which no longer existed. Jović was able to show where 
it was, and the map suddenly made sense to everyone. 

The field is bordered on two sides by suspected minefields.

We are always afraid of landmines in the village. A man was killed here a few years ago trying to clear them.

This area next to a lake in the forest was a weapons 
and ammunition storage area during the war and 
was defended on three sides by minefields.

Želiko Jović works with the team to help identify 
landmarks found on old minefield sketch maps.

Workers from the village come to the 
fields to harvest cherry tree saplings 
which are sold by the Forestry 
Department.
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VOZUĆA
This area was a major frontline during the war and was a very strategic area 

at the time. The battle that happened here is referred to as one of the most 
defining in the war. 

It is amazing to have the landmines cleared and be free. Nehrudin was a 
soldier here during the war and was shot in both legs. His walking has been a 
bit unstable ever since he recovered. He said, “War is terrible—we don’t want 
that to happen again. Not ever.”

There was a military position at the next village called Cvijetići and 
there were minefields to defend it. They lost the battle and have all 
gone, they never came back. We knew the area was dangerous after 
a man lost his leg there. A cow was blown up as well. A man also 
used a tractor to clear vegetation from the area. When the pile of 
cleared bushes was burnt, it exploded. That surprised everyone, no 
one expected that to happen.

Zuleja came to the village when she married Nehrudin after the war. “I 
would look after the sheep, sometimes walk them on the hill. One day I went 
into the minefield and didn’t know it. This happens to a lot of people. I came 
back with the sheep and my husband asked me where I went with the sheep. 
I explained and he was very shocked. ‘That is a minefield, you shouldn’t have 
gone there!’ We were both shaken up. I had been so lucky. I could have been 
hanging in a tree in pieces.”

Nehrudin and Zuleja Alihodić live a hard farming life high on a 
hill overlooking a beautiful valley.

Ruža Spasojević returned home to her 
house in Vozuća in 2002.
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“It feels so much better now. To know that area is now safe is a good feeling.” 
Nehrudin added, ‘I was up there this morning with the sheep, it is a very good 
area for grazing …”

Since the war, two landmine accidents have been reported in MSA Vozuća. In 
one accident a member of the local community lost his cow when it activated a 
PROM-1 mine. A second accident occurred during sheep grazing when a shep-
herd stepped on a PMA-3 mine, losing his leg. In the summer of 2021, two hunters 
were killed in a mine accident just two kilometers away from the MSA Vozuća.

During clearance in Vozuća, MAG found 102 anti-personnel mines, six anti-
tank mines, and seventy items of unexploded ordnance (UXO). The area released 
is two square kilometers, and MAG cleared 143 square kilometers, with 530 
square kilometers reduced.

When we came back everything was destroyed. This hamlet of eight 
houses was mostly damaged. Mine was one of the few not burnt to 
the ground, so I was lucky. All the windows were looted, anything use-
ful gone. Organizations like [ the Swedish International Development 
coordination Agency ] SIDA helped us and gave us materials and we 
rebuilt our farm slowly. We knew that there were landmines around, 
people had told us. We were always careful but lucky not to lose any 
animals. My mother was very worried about me living here. Now MAG 
has cleared the landmines, I really appreciate the second chance it has 
given me to have a life. It makes me very happy.

MAG teams found twenty-four landmines and twenty UXO on the hillside 
behind Ruža’s house. The closest landmine was just fifteen meters away. She is 
now a widow, and her children live overseas. “Now I have freedom. Freedom to 
walk where I want.”
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ČAVAS
I have been with MAG for nine 

months. It is my first job and I 
love it. It feels great to be doing 
something that helps other 
people. Also, I love nature, so 
it is nice to be working out-
side rather than in a hospital. 
Working with MAG can help me 
with my career in other ways 
too. I am saving up to study 
more. I want to be a pediatric 
doctor, that’s my plan.

I worked as a deminer for thir-
teen years with different organi-
zations. I have been with MAG for 
five of those years. I was promoted 
to team leader just five months ago 
and I am very happy about that. I 
am still learning of course, and I 
have established a good relation-
ship with the team. The work we do 
is vital. People are still going home, 
coming back. You see that here in 
this village. Landmines are one of 
the problems. Often it is the big 
blockage. People are always very 
happy to see us, they are so grate-
ful—we see them every day.

Every time I find a landmine, I 
feel like I have saved a life. I have 
found more than a thousand in my 
career—that is very satisfying.

The PROM-1 landmine is a very 
dangerous mine. I always approach 
them with great care. This is the 
most dangerous mine in Bosnia, 
and they have killed many people. 
Usually, they are buried with the 
top sticking out which is attached 
to a tripwire—1.5 kilos of pressure 
will initiate it.

Merjema Hodžić, MAG trauma medic.

Miodrag Živković, 
MAG team leader.
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Speaking of his grandfather, 
thirteen-year-old Velijko from 
Slobodan stated, “My family 
have lost a lot of cows to land-
mines. The last one died in 
2017 when I was nine-years-old. 
My grandfather cleared about 
1,000 landmines. That’s why 
they called him mongoose.”

Vinka Milosević with son Velmir and 
grandchildren Teodora, Tasa, and Vasilije.

Veljko with his uncle. 

Only two houses have been fully 
renovated in the village. The road here 
is very bad, there is no electricity and 
many landmines. There is no school, 
no water, no investment. I was the first 
one to come back here in 2007. The 
kids know of the dangers, they hear 
the [mines] exploding in fires and when 
animals stand on them. They are afraid 
and always ask about the mines.  

See endnotes page 70
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mines and explosive 
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unexploded ordnance affects people in 
Laos was runner-up for the Leica European 
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International Communications Manager 
and has worked for the organization since 
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https://www.maginternational.org/


Mine Action in Support of Yemen’s Peace Process by Ridley 
[ from page 6 ]
1. Doucet, Lyse, “In the Rubble of Taiz, All Roads to a Nor-

mal Life Are Blocked,” The Guardian, March 2020, https://
bit.ly/3PcaMl2. 

2. Civilian Impact Monitoring Project (CIMP) EO casualty 
data (dataset available on request) and Armed Conflict 
Location and Event Data Project (ACLED) project, https://
bit.ly/3uFUO9s. 

3. IOM report, July 2022. 
4. Yemen Humanitarian Response Plan (HRP), 2022 (p35), 

https://bit.ly/3Yc5FFl.    
5. Grundberg, Hans. “Briefing to the United Nations Security 

Council by the Special Envoy for Yemen,” OSESGY, 14 
June 2022, https://bit.ly/3hEcGP2.  

6. Briefing to the United Nations Security Council By Special 
Envoy for Yemen Hans Grundberg, June 2022, https://bit.
ly/3uAHhQi.  

7. “Yemen: Civilian Casualties Halved Since the Start of the 
Truce,” Norwegian Refugee Council, May 2022, https://
bit.ly/3Pj00cS.  

8. Civilian Impact Monitoring Project (CIMP), April – June 
Quarterly Report. *CIMP analysis relies on open-source 
data for recording EO casualties, given there is no EO 
casualty data collection system in Yemen. Given reliance 
on open-source data, casualty statistics are likely consider-
able underestimates.  

9. Briefing to the United Nations Security Council By Special 
Envoy for Yemen Hans Grundberg, June 2022, https://bit.
ly/3iObKrt. 

10. Referenced in GICHD and Swisspeace (2016), Mine Action 
and Peace Mediation, GICHD-Mine-Action-and-Peace-
Mediation_web.pdf 

11. Chiovelli, Giorgio, Michalopoulos, Stelios, Papaioannou, 
Elias, ”Landmines and Spatial Development,” National 
Bureau of Economic Research, https://bit.ly/3VQsEEv.  

Safer Stockpiles: Developing Regional PSSM Instructor Cad-
res by Häfner and Farha [ from page 13 ] 
1. ECOWAS Convention on Small Arms and Light Weapons, 

Their Ammunition, and Other Related Materials, https://
bit.ly/3EQbMs3.  

2. Modular Small-arms-control Implementation Compen-
dium (MOSIAC), https://bit.ly/3lzNWsX.   

3. International Ammunition Technical Guidelines, http://bit.
ly/3xlbaFB.   

4. UN SaferGuard, https://unsaferguard.org/.  
5. Benchmarks to assess the arms embargo on South Su-

dan: report of the Secretary-General 2021, https://bit.
ly/3HYLUtK.  

When a Safety Measure Becomes a Risk Accelerant: Remov-
ing the Option to Blast-In-Place When Clearing Explosive 
Remnants of War by Lieutenant Colonel Geir P. Novik [ from 
page 19 ]
1. Novik, G. P., Abrahamsen, E. B., & Sommer, M. (2023). 

Improving the decision-making basis by strengthening the 
risk assessments of unexploded ordnance and explosive 
remnants of war. Safety Science, 160 (106065). doi: https://
bit.ly/3Ybj146. 

2. Abrahamsen, E. B., Moharamzadeh, A., Abrahamsen, H. 
B., Asche, F., Heide, B., & Milazzo, M. F. (2018). Are too 

many safety measures crowding each other out? Reliabil-
ity Engineering & System Safety, 174, 108-113. https://bit.
ly/3HOtZHS. 

3. Ministry of Defence [UK] (2013). Ministry of Defence Ex-
plosives Regulations JSP 482. Retrieved from https://bit.
ly/3JGpGPE. 

4. Cottrell, L., & Dupuy, K. (2021). Alternatives to Open Burn-
ing and Open Detonation: The Disparity Between HMA 
and Commercial Best Practices. The Journal of Conven-
tional Weapons Destruction, 21(1). Retrieved from https://
bit.ly/3G6mASZ. 

5. Naval Explosive Ordnance Disposal Technology Division. 
(2003). TM/NAVORD EODB 60A-1-1-4, Explosive ord-
nance and disposal procedures, general EOD information, 
techniques and tools, Section 1-4 Protection of Personnel 
and Property. Indian Head: Naval Explosive Ordnance 
Disposal Technology Division  

6. Gupta, R., Kumar, M., Singh, S., Singla, G., & Narang, R. 
(2022). Deflagration to Detonation Transition in Cast Ex-
plosives: Revisiting the Classical Model. Propellants, Ex-
plosives, Pyrotechnics., 47(2).  https://bit.ly/3jcX85b. 

7. Bagočius, D. (2013). Underwater noise generated by the 
detonation of historical ordnance in the Baltic Sea, Lithua-
nia: potential ecological impacts on marine life. BALTICA, 
26(2), 187-192. https://bit.ly/3FKfnXm. 

8. Kvadsheim, P. H., Søvik, A. A., Rokke, E., Kolstrup, M. L., 
Forland, T. N., Pedersen, G., . . . Smedsrud, M. (2022). 
Risiko for skade på laksefisk i omkring liggende opp-
drettsanlegg ved etablering av undervanns- skytefelt på 
Korsnes Fort [Risk of impact on nearby fish farms associ-
ated with establishment of underwater naval training area 
at Korsnes fortress] FFI-Rapport 22/00814. Retrieved from 
Norwegian Defence Research Establishment: https://bit.
ly/3BTcOkv 

9. Robinson, S. P., Wang, L., Cheong, S.-H., Lepper, P. A., 
Marubini, F., & Hartley, J.P (2020). Underwater acoustic 
characterisation of unexploded ordnance disposal us-
ing deflagration. Marine Pollution Bulletin, 160(111646). 
https://bit.ly/3PJ4ERr. 

10. E.g., UK Government. (2022). Policy paper - Marine 
environment: unexploded ordnance clearance joint 
interim position statement. Retrieved from https://bit.
ly/3POd4XW. 

11. Cottrell, L., & Dupuy, K. (2021). Alternatives to Open Burn-
ing and Open Detonation: The Disparity Between HMA 
and Commercial Best Practices. The Journal of Conven-
tional Weapons Destruction, 21(1). Retrieved from https://
bit.ly/3G6mASZ. 

12. Koschinski, S., & Kock, K.-H. (2015). Underwater Unexplod-
ed Ordnance – Methods for a Cetacean-friendly Removal 
of Explosives as Alternatives to Blasting. Retrieved from 
ASCOBANS: https://bit.ly/3G6MC8q 

13. Koschinski, S., & Kock, K.-H. (2015). Underwater Unexplod-
ed Ordnance – Methods for a Cetacean-friendly Removal 
of Explosives as Alternatives to Blasting. Retrieved from 
ASCOBANS: https://bit.ly/3G6MC8q. 

14. Verfuss, U. K., Sinclair, R. R., & Sparling, C. E. (2019). A 
review of noise abatement systems for offshore wind farm 
construction noise, and the potential for their application 
in Scottish waters. Scottish Natural Heritage Research Re-
port No. 1070. Retrieved from Scottish Natural Heritage: 
https://bit.ly/3VdKbVZ. 

THE JOURNAL OF CONVENTIONAL WEAPONS DESTRUCTION66

https://bit.ly/3PcaMl2
https://bit.ly/3PcaMl2
https://bit.ly/3uFUO9s
https://bit.ly/3uFUO9s
https://bit.ly/3Yc5FFl
https://bit.ly/3hEcGP2
https://bit.ly/3uAHhQi
https://bit.ly/3uAHhQi
https://bit.ly/3Pj00cS
https://bit.ly/3Pj00cS
https://bit.ly/3iObKrt
https://bit.ly/3iObKrt
https://bit.ly/3VQsEEv
https://bit.ly/3EQbMs3
https://bit.ly/3EQbMs3
https://bit.ly/3lzNWsX
http://bit.ly/3xlbaFB
http://bit.ly/3xlbaFB
https://unsaferguard.org/
https://bit.ly/3HYLUtK
https://bit.ly/3HYLUtK
https://bit.ly/3Ybj146
https://bit.ly/3Ybj146
https://bit.ly/3HOtZHS
https://bit.ly/3HOtZHS
https://bit.ly/3JGpGPE
https://bit.ly/3JGpGPE
https://bit.ly/3G6mASZ
https://bit.ly/3G6mASZ
https://bit.ly/3jcX85b
https://bit.ly/3FKfnXm
https://bit.ly/3BTcOkv
https://bit.ly/3BTcOkv
https://bit.ly/3PJ4ERr
https://bit.ly/3POd4XW
https://bit.ly/3POd4XW
https://bit.ly/3G6mASZ
https://bit.ly/3G6mASZ
https://bit.ly/3G6MC8q
https://bit.ly/3G6MC8q
https://bit.ly/3VdKbVZ


15. Gupta, R., Kumar, M., Singh, S., Singla, G., & Narang, R. 
(2022). Deflagration to Detonation Transition in Cast Ex-
plosives: Revisiting the Classical Model. Propellants, Ex-
plosives, Pyrotechnics., 47(2). https://bit.ly/3jcX85b. 

16. Ministry of Defence [UK] (2013). Ministry of Defence Ex-
plosives Regulations JSP 482. Retrieved from https://bit.
ly/3JGpGPE. 

17. Meyer, R., Köhler, J., & Homburg, A. (2005). Explosives. 
Weinheim: Wiley-VCH Verlag GmbH.  

18. United Nations (2021). International Ammunition Technical 
Guidelines. Retrieved from https://bit.ly/3Yi2awl. 

19. Ministry of Defence [UK] (2013). Ministry of Defence Ex-
plosives Regulations JSP 482. Retrieved from https://bit.
ly/3JGpGPE. 

20. Pedersen, A., Nokes, J., & Wardlaw, D. (2002). Low-Order, 
Underwater Detonation. Retrieved from Defence Techni-
cal Information Center: https://bit.ly/3Wbm4Zf. 

21. Robinson, S. P., Wang, L., Cheong, S.-H., Lepper, P. A., 
Marubini, F., & Hartley,J.P. (2020). Underwater acoustic 
characterisation of unexploded ordnance disposal us-
ing deflagration. Marine Pollution Bulletin, 160(111646). 
https://bit.ly/3PJ4ERr. 

22. Thiboutot, S., Ampleman, G., Brochu, S., Diaz, E., Poulin, 
I., Martel, R., Jenkins, T. F. (2012). Environmental charac-
terization of military training ranges for munitions-related 
contaminants: Understanding and minimizing the environ-
mental impacts of live-fire training. International Journal 
of Energetic Materials and Chemical Propulsion, 11(1), 
17-57. Retrieved from https://bit.ly/3WgXIO6. 

23. Pedersen, A. (2002). Low-Order, Underwater Detonation 
Study. Retrieved from Defence Technical Information Cen-
ter: https://bit.ly/3hD9ByA.

24. Gupta, R., Kumar, M., Singh, S., Singla, G., & Narang, R. 
(2022). Deflagration to Detonation Transition in Cast Ex-
plosives: Revisiting the Classical Model. Propellants, Ex-
plosives, Pyrotechnics., 47(2). https://bit.ly/3jcX85b. 

25. Pedersen, A. (2002). Low-Order, Underwater Detonation 
Study. Retrieved from Defence Technical Information Cen-
ter: https://bit.ly/3hD9ByA.

26. Miętkiewicz, R. (2022). High explosive unexploded ord-
nance neutralization - Tallboy air bomb case study. De-
fence Technology, 18(3), 524-535. https://bit.ly/3YGVl8D. 

27. Pennington, J. C., Silverblatt, B., Poe, K., Hayes, C. A., & 
Yost, S. (2008). Explosive Residues from Low-Order Deto-
nations of Heavy Artillery and Mortar Rounds. Soil and 
Sediment Contamination: An International Journal 17(5), 
533-546. https://bit.ly/3BRKqiJ.

28. Talmage, S. S., Opresko, D. M., Maxwell, C. J., Welsh, C. 
J., Cretella, F. M., Reno, P. H., & Daniel, F. B. (1999). Ni-
troaromatic munition compounds: environmental effects 
and screening values. Reviews of environmental contami-
nation and toxicology, 161. https://bit.ly/3FGVf8j.

29. Maser, E., & Strehse, J. S. (2020). “Don’t Blast”: blast-in-
place (BiP) operations of dumped World War munitions in 
the oceans significantly increase hazards to the environ-
ment and the human seafood consumer. Archives of Toxi-
cology, 94, 1941-1953. https://bit.ly/3VstOoV.

30. Novik, G. P. (2022). Analysis of samples of high explosives 
extracted from explosive remnants of war. Science of The 
Total Environment, 842(156864). https://bit.ly/3G8r0Zs.

31. Koschinski, S., & Kock, K.-H. (2015). Underwater Unexplod-
ed Ordnance – Methods for a Cetacean-friendly Removal 

of Explosives as Alternatives to Blasting. Retrieved from 
ASCOBANS: https://bit.ly/3G6MC8q. 

32. Johnsen, A. (2021). Påvirkes fisk og skalldyr av dumpet 
ammunisjon? [Are fish and shellfish affected by dumped 
ammunition?] FFI-Rapport 21/01396. Retrieved from Nor-
wegian Defence Research Establishment.  

33. Maser, E., & Strehse, J. S. (2021). Can seafood from marine 
sites of dumped World War relicts be eaten? Archives of 
Toxicology. https://bit.ly/3vbF65. 

34. Schuster, R., Strehse, J. S., Ahvo, A., Turja, R., Maser, 
E., Bickmeyer, U., Brenner, M. (2021). Exposure to dis-
solved TNT causes multilevel biological effects in Baltic 
mussels (Mytilus spp.). Marine Environmental Research, 
167(105264). https://bit.ly/3VfdyY5. 

35. Maser, E., & Strehse, J. S. (2021). Can seafood from marine 
sites of dumped World War relicts be eaten? Archives of 
Toxicology. https://bit.ly/3vbF65T.

36. Walsh, M., Collins, C., Ramsey, C., Douglas, T., Bailey, R., 
Walsh, M., Clausen, J. (2007). Energetic Residues on Alas-
kan Training Ranges: Studies for the US Army Garrison 
Alaska 2005 and 2006. Retrieved from US Army Corps of 
Engineers: https://bit.ly/3PFUgtA 

37. Hewitt, A., Jenkins, T., Ranney, T., Stark, J., & Walsh, M. 
(2003). Estimates for Explosives Residue from the Detona-
tion of Army Munitions. Retrieved from US Army Corps of 
Engineers: https://bit.ly/3HRi6kn.

38. Hewitt, A. D., Jenkins, T. F., Walsh, M. E., Walsh, M. R., & 
Taylor, S. (2005). RDX and TNT residues from live-fire and 
blow-in-place detonations. Chemosphere, 61(6), 888-894. 
https://bit.ly/3G8CXy8.

39. Thiboutot, S., Ampleman, G., Brochu, S., Diaz, E., Pou-
lin, I., Martel, R., . . . Jenkins, T. F. (2012). Environmental 
characterization of military training ranges for munitions-
related contaminants: Understanding and minimizing the 
environmental impacts of live-fire training. International 
Journal of Energetic Materials and Chemical Propulsion, 
11(1), 17-57. Retrieved from https://bit.ly/3HOPDM0.

40. Thiboutot, S., Ampleman, G., Brochu, S., Diaz, E., Pou-
lin, I., Martel, R., . . . Jenkins, T. F. (2012). Environmental 
characterization of military training ranges for munitions-
related contaminants: Understanding and minimizing the 
environmental impacts of live-fire training. International 
Journal of Energetic Materials and Chemical Propulsion, 
11(1), 17-57. Retrieved from https://bit.ly/3HOPDM0.

41. Evans, R., & Duncan, A. (2020). Disposal of Explosive Ord-
nance and Environmental Risk Mitigation. The Journal of 
Conventional Weapons Destruction, 24(1). Retrieved from 
https://bit.ly/3Wt3qfm.

42. Maser, E., & Strehse, J. S. (2020). “Don’t Blast”: blast-in-
place (BiP) operations of dumped World War munitions in 
the oceans significantly increase hazards to the environ-
ment and the human seafood consumer. Archives of Toxi-
cology, 94, 1941-1953. https://bit.ly/3VstOoV.

43. Koschinski, S., & Kock, K.-H. (2015). Underwater Unexplod-
ed Ordnance – Methods for a Cetacean-friendly Removal 
of Explosives as Alternatives to Blasting. Retrieved from 
ASCOBANS: https://bit.ly/3G6MC8q.

44. Joint Nature Conservation Committee. (2020, July 1, 
2020). Marine mammals and noise mitigation. Retrieved 
from https://bit.ly/3FCSMMe.

45. Cottrell, L., & Dupuy, K. (2021). Alternatives to Open Burn-
ing and Open Detonation: The Disparity Between HMA 

67ISSUE 27.1 | WINTER 2023

https://bit.ly/3jcX85b
https://bit.ly/3JGpGPE
https://bit.ly/3JGpGPE
https://bit.ly/3Yi2awl
https://bit.ly/3JGpGPE
https://bit.ly/3JGpGPE
https://bit.ly/3Wbm4Zf
https://bit.ly/3PJ4ERr
https://bit.ly/3WgXIO6
https://bit.ly/3hD9ByA
https://bit.ly/3jcX85b
https://bit.ly/3hD9ByA
https://bit.ly/3YGVl8D
https://bit.ly/3BRKqiJ
https://bit.ly/3FGVf8j
https://bit.ly/3VstOoV
https://bit.ly/3G8r0Zs
https://bit.ly/3G6MC8q
https://bit.ly/3vbF65
https://bit.ly/3VfdyY5
https://bit.ly/3vbF65T
https://bit.ly/3PFUgtA
https://bit.ly/3HRi6kn
https://bit.ly/3G8CXy8
https://bit.ly/3HOPDM0
https://bit.ly/3HOPDM0
https://bit.ly/3Wt3qfm
https://bit.ly/3VstOoV
https://bit.ly/3G6MC8q
https://bit.ly/3FCSMMe


and Commercial Best Practices. The Journal of Conven-
tional Weapons Destruction, 21(1). Retrieved from https://
bit.ly/3G6mASZ.

46. Von Benda-Beckmann, A. M., Wensveen, P. J., Kvadsheim, 
P. H., Lam, F. P., Miller, P. J., Tyack, P. L., & Ainslie, M. A. 
(2014). Modeling Effectiveness of Gradual Increases in 
Source Level to Mitigate Effects of Sonar on Marine Mam-
mals. Conservation Biology, 28(1), 119-128. https://bit.
ly/3BQmKeE.

47. Compton, R., Goodwin, L., Handy, R., & Abbott, V. 
(2008). A critical examination of worldwide guidelines for 
minimising the disturbance to marine mammals during 
seismic surveys. Marine Policy, 32(3), 255-262. https://bit.
ly/3jeCwtk. 

48. Berthinussen, A., Smith, R. K., & Sutherland, W. J. (2021). 
Marine and Freshwater Mammal Conservation: Global 
Evidence for the Effects of Interventions. Cambridge, UK: 
Conservation Evidence Series Synopses. University of 
Cambridge. 

49. Novik, G. P., Sommer, M., & Abrahamsen, E. B. (2022). A 
Risk-Increasing Safety Strategy? Evaluating the traditional 
risk mitigating strategy in dealing with dumped ammuni-
tion and explosive remnants of war. Journal of Military 
and Strategic Studies, 22(1). Retrieved from https://bit.
ly/3v7dFKw. 

50. Maresca, L. (2004). A new protocol on explosive remnants 
of war: The history and negotiation of Protocol V to the 
1980 Convention on Certain Conventional Weapons. 
International Review of the Red Cross, 86(856), 815-835. 
https://bit.ly/3YGSdtI.

Mine Action and the Triple Nexus by Schindler [ from page 
25 ] 
1. This concept is also referred to as the ‘New Way of Work-

ing’. See United Nations Joint Steering Committee to 
Advance Humanitarian and Development Collaboration: 
The New Way of Working. https://www.un.org/jsc/con-
tent/new-way-working. Accessed 4 January 2023. 

2. United Nations: Secretary-General-designate António 
Guterres’ remarks to the General Assembly on taking the 
oath of office, 12 December 2016. https://www.un.org/sg/
en/content/sg/speeches/2016-12-12/secretary-general-
designate-antónio-guterres-oath-office-speech. Ac-
cessed 4 January 2023. 

3. Organisation for Economic Co-operation and Develop-
ment (OECD): DAC Recommendation on the Human-
itarian-Development-Peace Nexus, 2022, p. 7. https://
legalinstruments.oecd.org/public/doc/643/643.en.pdf. 
Accessed 4 January 2023. 

4. For example, see GICHD – UNDP: Leaving no one behind: 
Mine action and the Sustainable Development Goals, 
Geneva, June 2017. https://www.undp.org/publications/
mine-action-and-sustainable-development-goals, ac-
cessed 4 January 2023. 

5. See Giorgio Chiovelli, Stelios Michalopoulos, and Elias 
Papaioannou: Landmines and Spatial Development, NBER 
Working Paper No. 24758, June 2018. doi.org/ 10.3386/
w24758, Accessed 4 January 2023. 

6. Man-Portable Air-Defence Systems.
7. This is particularly the case for HMA contributions to 

peacebuilding, which has joined the previously concep-
tualized humanitarian-development nexus only relatively 

recently to form the triple nexus. 
8. United Nations Development Programme (UNDP): Mine 

Action for Sustainable Development (New York, NY: June 
2016), p. 20. https://www.undp.org/publications/mine-
action-sustainable-development, accessed 4 January 
2023. 

9. In fact, even the term ‘peacebuilding’ itself lacks a com-
monly shared perception, being used for both top-down 
UN peacebuilding operations as well as for bottom-up, 
community-centric peacebuilding practice. See Geneva 
Peacebuilding Platform: White Paper on Peacebuilding 
(Geneva, 2015), p. 9. https://www.gpplatform.ch/content/
white-paper-peacebuilding-1, accessed 4 January 2023.  

10. These may include incremental changes that are initially 
difficult to notice, e.g. increases or decreases in the lethal-
ity of attacks, changes in the targeting of small groups 
that were not included in the survey, such as journalists or 
lawyers, variations in the rate of inter-faith marriages, etc. 
This is why, for example, the Global Peace Index, which 
ranks 163 independent states and territories according to 
their level of peacefulness, and which comprises 23 indica-
tors, only includes a single indicator that is based on com-
munity perceptions. Institute for Economics and Peace: 
Global Peace Index 2022, p. 81.  

11. International humanitarian assistance in 2021 amounted 
to USD 31.3 billion (of which USD 24.9 billion were made 
available by governments and EU institutions, with the 
remainder provided by private donors). In the same year, 
official development assistance (ODA) totaled USD 185.9 
billion. See Development Initiatives: Global Humanitarian 
Assistance Report 2022 (Bristol, 2022), p. 34; and Organ-
isation for Economic Co-operation and Development 
(OECD): Official development assistance (ODA), 2022: 
https://www.oecd.org/dac/financing-sustainable-devel-
opment/development-finance-standards/official-devel-
opment-assistance.htm, accessed 4 January 2023.  

12. OECD: DAC Recommendation, p. 7. 
13. Ted Paterson and Eric Filippino: The Road to Mine Action 

and Development: The Life-Cycle Perspective of Mine Ac-
tion, Journal of Mine Action: Vol. 9, Iss. 2, Article 23, p. 54. 
http://commons.lib.jmu.edu/cisr-journal/vol9/iss2/23. 
Accessed 4 January 2023. 

14. Ibid., p. 55. 
15. OECD: DAC Recommendation, p. 11. 

Inspiring the Next Generation of Humanitarian Mine Action 
Researchers by Tuohy, Greenspan, Fasullo, Baur, Steinberg, 
Zheng, Nikulin, Clayton, de Smet [ from page 31 ] 
1. Timothy S. de Smet and Alex Nikulin, (2018), "Catch-

ing ‘butterflies’ in the morning: A new methodology for 
rapid detection of aerially deployed plastic land mines 
from UAVs," The Leading Edge 37: 367–371. https://doi.
org/10.1190/tle37050367.1  

2. Tuohy, M. (2022, December 15). Detection of Explosive 
Remnants of War with UAV-Based Hyperspectral Imaging. 
AGU - Fall Meeting 2022. http://bit.ly/3jRV43c 

3. Greenspan, E. and Sofia Fasullo (2021, December 15). 
Ground-coupled Remote Sensing Robotic Snake for Hu-
manitarian Demining in Cambodia. AGU - AGU Fall Meet-
ing 2021. http://bit.ly/3K3sQNy 

4. Opeyemi Oladunjoye, Christina Maffattone, Julia Al-
Nawal, Sofia Fasullo, Eva Greenspan, Jeffrey Koller, Alex 

THE JOURNAL OF CONVENTIONAL WEAPONS DESTRUCTION68

https://bit.ly/3G6mASZ
https://bit.ly/3G6mASZ
https://bit.ly/3BQmKeE
https://bit.ly/3BQmKeE
https://bit.ly/3jeCwtk
https://bit.ly/3jeCwtk
https://bit.ly/3v7dFKw
https://bit.ly/3v7dFKw
https://bit.ly/3YGSdtI
https://www.un.org/jsc/content/new-way-working
https://www.un.org/jsc/content/new-way-working
https://www.un.org/sg/en/content/sg/speeches/2016-12-12/secretary-general-designate
https://www.un.org/sg/en/content/sg/speeches/2016-12-12/secretary-general-designate
https://www.un.org/sg/en/content/sg/speeches/2016-12-12/secretary-general-designate
https://legalinstruments.oecd.org/public/doc/643/643.en.pdf
https://legalinstruments.oecd.org/public/doc/643/643.en.pdf
https://www.undp.org/publications/mine-action-and-sustainable-development-goals
https://www.undp.org/publications/mine-action-and-sustainable-development-goals
http://doi.org/
https://www.undp.org/publications/mine-action-sustainable-development
https://www.undp.org/publications/mine-action-sustainable-development
https://www.gpplatform.ch/content/white-paper-peacebuilding-1
https://www.gpplatform.ch/content/white-paper-peacebuilding-1
https://www.oecd.org/dac/financing-sustainable-development/development-finance-standards/official-development-assistance.htm
https://www.oecd.org/dac/financing-sustainable-development/development-finance-standards/official-development-assistance.htm
https://www.oecd.org/dac/financing-sustainable-development/development-finance-standards/official-development-assistance.htm
http://commons.lib.jmu.edu/cisr-journal/vol9/iss2/23
https://doi.org/10.1190/tle37050367.1
https://doi.org/10.1190/tle37050367.1
http://bit.ly/3jRV43c
http://bit.ly/3K3sQNy


Nikulin, Timothy de Smet, Garrett M. Clayton. 2022. Om-
nidirectional All-Terrain Screw-Driven Robot Design, Mod-
eling, and Application in Humanitarian Demining, IFAC-
PapersOnLine, Volume 55, Issue 27, Pages 7-12, https://
doi.org/10.1016/j.ifacol.2022.10.480.  

5. Baur, Jasper, Steinberg, Gabriel, Nikulin, Alex, Chiu, Ken-
neth, and de Smet, Timothy (2021) "How to Implement 
Drones and Machine Learning to Reduce Time, Costs, 
and Dangers Associated with Landmine Detection," The 
Journal of Conventional Weapons Destruction: Vol. 25: Iss. 
1, Article 29.  

6. Nikulin, Ph.D., Alex; deSmet, Ph.D., Timothy; Puliaiev, 
Andrii; Zhurakhov, Vasyl; Fasullo, Sofia; Chen, Gabriel; 
Spiegel, Isaac; and Cappuccio, Kaylee (2020) "Automated 
UAS Aeromagnetic Surveys to Detect MBRL Unexploded 
Ordnance," The Journal of Conventional Weapons De-
struction: Vol. 24: Iss. 1, Article 13. 

7. de Smet, Timothy; Nikulin, Alex; Frazer, William, Baur, 
Jasper; Abramowitz, Jacob, Finan, Daniel, Denara, Sean, 
Aglietti, Nicholas, and Campos, Gabriel (2018) "Drones 
and "Butterflies": A Low-Cost UAV System for Rapid De-
tection and Identification of Unconventional Minefields," 
The Journal of Conventional Weapons Destruction: Vol. 
22: Iss. 3, Article 10. 

8. Nikulin A, De Smet TS, Baur J, Frazer WD, Abramowitz JC. 
“Detection and Identification of Remnant PFM-1 ‘Butterfly 
Mines’ with a UAV-Based Thermal-Imaging Protocol,” Re-
mote Sensing. 2018; 10(11):1672. https://doi.org/10.3390/
rs10111672. 

9. Baur J, Steinberg G, Nikulin A, Chiu K, de Smet TS. “Ap-
plying Deep Learning to Automate UAV-Based Detec-
tion of Scatterable Landmines,” Remote Sensing. 2020; 
12(5):859. https://doi.org/10.3390/rs12050859. 

10. Tuohy, M. (n.d.). PFM-1 Antipersonnel Landmines from 
Three Optical Sensors and a Derivative Data Product. The 
Open Repository @ Binghamton (the ORB). https://bit.
ly/3YlszKN.

11. Github. GSteinberg/Faster-RCNN.PyTorch. Available on-
line: https://github.com/GSteinberg/faster-rcnn.pytorch 
(accessed on 4 October 2020). 

12. Black, Solomon (2021, March 1). “Using Social Media 
to Protect Civilians from Landmines and Other Explo-
sive Hazards,” U.S. Department of State. https://bit.
ly/3PzS1bh  

13. Hsu, J. (2018, December 28). “Drones Used to Find Toylike 
“Butterfly” Land Mines,” Scientific American, https://bit.
ly/3WgBI5k.

14. Robinson, A. D. S. (2022, September 7). “To Clear Deadly 
Land Mines, Science Turns to Drones and Machine Learn-
ing,” Scientific American, https://bit.ly/3j5eXD9.

15. Derouin, S. (2021, November 2). “The Drones That Track 
Down Buried Warheads,” Popular Mechanics.  

16. Epatko, Larisa. “These Drone Projects Are Saving Lives 
and Protecting Nature.” PBS, Public Broadcasting Service, 
10 July 2018, http://bit.ly/3BFjyCn.  

17. Seidler, Christoph. “Afghanistan: Forscher Wollen Land-
minen Aus Der Luft Finden.” DER SPIEGEL, DER SPIEGEL, 
17 Dec. 2018, http://bit.ly/3PLfMgV. 

18. Baur, J. (2018, April 27). Detecting Plastic Landmines. 
https://bit.ly/3WiOhgy  

19. Cartier, K. M. S. (2022, February 9). New “Snakebot” 
Could Map Cambodian Minefields. Eos. https://bit.

ly/3Wkq7lH.
20. Valerie Oppenheim - March 19, 2018. “BU Students Com-

pete in National Geographic Chasing Genius Challenge.” 
Pipe Dream, 19 Mar. 2018, http://bit.ly/3UWrlTn. 

21. Apopo. (2022, September 23). HeroRATs. APOPO.  
https://bit.ly/3uSNzuL. 

22. Demining Research Community: Detect. Defuse. (n.d.). 
Demine. https://bit.ly/3WpvOiz.

23. Brown, S. K., Jenkins, S. F., Sparks, R. S. J., Odbert, H., & 
Auker, M. R. (2017). Volcanic fatalities database: analysis 
of volcanic threat with distance and victim classification. 
Journal of Applied Volcanology, 6(1), 1-20. 

24. ”Number of Deaths from Volcano Eruptions,” Our World 
in Data, https://bit.ly/3hsTgfQ. 

25.  International Campaign to Ban Landmines, Landmine and 
Cluster Munition Monitor 2019 (ICBL-CMC: November 
2019), https://bit.ly/3JWiG1h. 

26. International Campaign to Ban Landmines, Landmine and 
Cluster Munition Monitor 2022 (ICBL-CMC: November 
2022), https://bit.ly/3xh9exL.  

IMAS Levels of EOD & IEDD Qualifications by Prater 
[ from page 38 ]
1. “Explosive Weapons in Populated Areas,” OCHA, https://

bit.ly/3GZjjW8.  
2. Standards and Technical Notes, IMAS, GICHD, http://bit.

ly/3lzYtEa. 
3. “United Nations Improvised Explosive Device Disposal 

Standards,” May 2018, https://bit.ly/3YPdJvA. 

The Bigger Picture: Considerations Toward the Sustainable 
Localization of Mine Action by Wilkinson, Schevey, and Al 
Zubaidi [ from page 44 ] 
1. DCA Global Strategy 2023-2026, pg. 10. 
2. Localisation Learning Tool (http://bit.ly/3V6Sjrc). 
3. The Grand Bargain can be situated within the context of 

the 2016 World Humanitarian Summit where sixty-three 
of the world’s largest donors committed themselves to a 
range of initiatives intended to get a higher proportion 
of aid funding directly into the hands of those needing it 
the most. As a result, the Grand Bargain seeks to address 
fundamental issues relating to effectiveness and efficiency 
of humanitarian aid. In 2021, Grand Bargain 2.0 specifically 
committed to localization as one of its enabling priorities 
(https://bit.ly/3PytYJS). 

4. Charter4Change can be seen as a parallel initiative to the 
Grand Bargain, bringing together thirty-five International 
NGOs and 280 national and local endorsers working to 
implement their eight commitments to address imbal-
ance and inequalities in the global humanitarian system 
(https://bit.ly/3uX3kkl). 

5. The Netherlands Presidency of the Anti-Personnel Mine 
Ban Convention 2022, Anti-personnel Mine Ban Conven-
tion 19th MSP, 15–11 November 2021, The Hague, The 
Netherlands. 

6. Wilkinson, Mark. “National Capacity Building for Hu-
manitarian Mine Action Activities in Iraq,” The Journal of 
Conventional Weapons Destruction, Vol. 25, Issue 3 (2022) 
pp. 40–44. 

7. Ibid. 
8. For more information on Capacity Development in Mine 

Action see: UNDP Handbook for Capacity Development 

69ISSUE 27.1 | WINTER 2023

https://doi.org/10.1016/j.ifacol.2022.10.480
https://doi.org/10.1016/j.ifacol.2022.10.480
https://doi.org/10.3390/rs10111672
https://doi.org/10.3390/rs10111672
https://doi.org/10.3390/rs12050859
https://bit.ly/3YlszKN
https://bit.ly/3YlszKN
https://github.com/GSteinberg/faster-rcnn.pytorch
https://bit.ly/3PzS1bh
https://bit.ly/3PzS1bh
https://bit.ly/3WgBI5k
https://bit.ly/3WgBI5k
https://bit.ly/3j5eXD9
http://bit.ly/3BFjyCn
http://bit.ly/3PLfMgV
https://bit.ly/3WiOhgy
https://bit.ly/3Wkq7lH
https://bit.ly/3Wkq7lH
http://bit.ly/3UWrlTn
https://bit.ly/3uSNzuL
https://bit.ly/3WpvOiz
https://bit.ly/3hsTgfQ
https://bit.ly/3JWiG1h
https://bit.ly/3xh9exL
https://bit.ly/3GZjjW8
https://bit.ly/3GZjjW8
http://bit.ly/3lzYtEa
http://bit.ly/3lzYtEa
https://bit.ly/3YPdJvA
http://bit.ly/3V6Sjrc
https://bit.ly/3PytYJS
https://bit.ly/3uX3kkl


in Mine Action (http://bit.ly/3la4LKR). 
9. Alternative Humanitaires, https://bit.ly/3uV6Rj1. 

10. “Localisation of Aid: Are INGOs Walking the Talk?” Relief 
Web, Nov. 2017, https://bit.ly/3PvwBMB. 

11. ”IASC Guidance on the Provision of Overheads to Local 
and National Partners,” Inter-Agency Standing Commit-
tee, Nov. 2022, https://bit.ly/3uZFXqy. 

12. “Bridging the Intention to Action Gap – The Future of In-
termediaries in Supporting Locally Led Humanitarian Ac-
tion,” Humanitarian Advisory Group, June 2021, https://
bit.ly/3BGTmr9. 

13. Hagelsteen, Magnus, Gutheil, Jonas, Del Mar Morales 
Burkle, Maria, and Becker, Per, “Caught between prin-
ciples and politics: Challenges and opportunities for ca-
pacity development from governmental donors’ perspec-
tives,” International Journal of Disaster Risk Reduction, 
Vol. 70 (2022), 102785.

Gender and Diversity Mainstreaming in Mine Action:
Where are we in Colombia? by Aguirre, De Santis, Salas-Quijano, 
Duica-Amaya, and Jaramillo [ from page 50 ]
1. United Nations Peacemaker, http://bit.ly/3qTijKb.
2. UN Universal declaration of human rights (1948), https://

bit.ly/3qRteDY. 
3. UN Convention on the Elimination of all Forms of Discrim-

ination against Women in 1978, https://bit.ly/3SfxGsB. 
4. “Coordination of the Policies and Activities of the Spe-

ciaized Agencies and Other Bodies of the UN System,” 
Economic and Social Council (ECOSOCO), excerpt from 
A/52/3, https://bit.ly/3drsCC0.

5. “United Nations system-wide policy on gender equality 
and the empowerment of women: focusing on results and 
impact,” Chief Executives Board for Coordination United 
Nations, https://bit.ly/3Bw4nut. 

6. “United Nations Gender Guidelines for Mine Action 
Programmes,”UNMAS, 3rd edition, 2019, https://bit.
ly/3xDjYr3. 

7. “10th Anniversary of the Adoption of Convention on the 
Rights of Persons with Disabilities (CRPD),” United Na-
tions, https://bit.ly/3BUKSNy. 

8. Hankey, William, "Gender and Disability Equality in Mine 
Action Program Management," The Journal of ERW 
and Mine Action, Vol. 18: Iss. 3, Article 9., https://bit.
ly/3f7JVZu.

9. “Declaration on the Rights of Persons Belonging to Na-
tional or Ethnic, Religious and Linguistic Minorities,” UN 
OHCHR, https://bit.ly/3YzaN6o. 

10. “United Nations Gender Guidelines for Mine Action 
Programmes,”UNMAS, 3rd edition, 2019, https://bit.
ly/3xDjYr3. 

11. “Gender & Diversity in Mine Action Quality Manage-
ment,” GICHD, GMAP, https://bit.ly/3jUE9go. 

12. “Principles Relating to the Status of National Institu-
tions (The Paris Principles),” UN OHCHR, https://bit.
ly/3eUhw8W.

13. IMAS 07.40 Second Edition (https://bit.ly/3XypPrL). 
14. “Thematic Study on Gender and Diversity Mainstreaming 

in UN Mine Action – the Cases of Colombia and Myan-
mar,” UN Mine Action Strategy 2019–2023, https://bit.
ly/3BWwWCK. 

15. Funding provided by the Office of Weapons Removal 
and Abatement in the U.S. State Department’s Bureau of 
Political-Military Affairs.

16. Decree 1930 of 2013, https://bit.ly/3LuhCQU. 
17. “Pacto por Colombia, pacto por la equidad,” https://bit.

ly/3DG6QFw.
18. “Consejo Nacionel de Política Económica y Social 

República de Colombia,” Departamento Nacional de 
Planeación, https://bit.ly/3drzvDo. 

19. Strategic Plan 2020–2025 “Towards A Colombia Free of 
Suspected Antipersonnel Mines For All Colombians” Stra-
tegic Plan 2020–2025 

20. “Estadísticas de Asistencia Integral a las Víctimas de MAP 
y MUSE,” gov.co, http://bit.ly/3qRyCHd. 

21. Zimmermann, Maria. 2016. “Colombia: Los Nukak Makú 
Luchan Por Volver a Sus Tierras En El Guaviare Para No 
Desaparecer.” Mongabay.Com. December 7, 2016 

22. Serje, Margarita, Ashley Caja, Rebacca Natolini, Laura 
Rexach, and C Britt Arredondo. 2007. “Iron Maiden Land-
scapes: The Geopolitics of Colombia’s Territorial Con-
quest.” Review. Vol. 24. 

23. Sotomayor Tribin, Hugo Armando, Dany Mahecha, Carlos 
Eduardo Franky, Gabriel Cabrera Becerra, and María Lucía 
Torres Leguízamo. 1998. “La Nutrición de Los Nukak  Una 
Sociedad Amazónica En Proceso de Contacto.” Maguare, 
no. 13: 117–42. 

The Road Ahead: Clearance Toward Sustainability in Bosnia 
and Herzegovina by Sutton [ from page 56 ]
1. Landmine & Cluster Munition Monitor, “Bosnia & Herze-

govina Impact Report,” 2021, http://bit.ly/3g5FK10.  
2. This is a decrease compared to the 956km2 of mined area 

remaining in BiH as at the end of 2020, and is only partly 
explained by the 18km2 released through survey and 
clearance in 2021. It is also a reduction on the 933km2 of 
remaining mined area (which equated to 1.82% of its total 
territory), as reported by BiH at the Nineteenth Meeting of 
States Parties in November 2021. BiH Mine Action Review: 
“Clearing the Mines,” https://bit.ly/3uKdHbh. 

3. Landmine & Cluster Munition Monitor, “Bosnia & Herze-
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4. Croatian Defense Council (HVO, mainly Bosnian Croats) 
and the Army of the Republic of Bosnia and Herzegovina 
(ARBiH), and the Army of the Republic of Srpska (VRS, 
mainly Bosnian Serbs). 

5. Statistics provided by Mines Advisory Group (MAG).  
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Ukraine
For the 27th edition, The Journal is accepting 
articles on a rolling basis about MA operations 
in Ukraine. 

Topics of interest include survey, open-source 
research, clearance, survivor assistance, envi-
ronmental considerations, and risk education.

Environmental Management and 
Sustainable Development

How is mine action positively contributing to 
the protection of natural resources, creatively 
contributing to local socio-economic devel-
opment, and improving environments once 
contaminated with explosive hazards?

Gender and Age in CWD

How can the community employ gendered 
analysis when planning for activities within the 
PSSM framework? How have organizations 
worked to employ women in these activities 
and what have the effects been on the pro-
grams as well as the local population? 

History of SA/LW & PSSM: 
Lessons Learned and the Way 
Forward

How has PSSM evolved over the past decade? 
Has the process for risk assessments changed? 
What have organizations learned about ac-
countability/inventory systems, training/risk as-
sessments, maintaining physical infrastructure 
of storage sites, or destruction of surplus and 
obsolete stockpiles? 

Legal Considerations for Remote 
Sensing and Artificial Intelligence 
in HMA

With the ever-evolving nature of artificial intel-
ligence, what measures are in place and/or 
necessary for organizations using AI? Is there 
a need for standards within IMAS? How are 
organizations using this technology working 
within national and international legislation?

The Blurred Line of Humanitarian 
Aid in Conflict Settings

When MA organizations find themselves in 
areas with immediate security concerns, does 
the scope of their activities change? How do 
priorities shift to the protection of staff, and 
how can organizations ensure the safety of 
their personnel while mobilizing critical re-
sources to still pursue humanitarian objectives?

Linking Explosive Hazards 
Clearance and Industry

In post-conflict scenarios, key infrastructure 
with known explosive hazards is prioritized 
for clearance. However, in situations where 
large-scale contamination impacts critical 
industries such as agriculture and energy, 
how should mine action organizations al-
locate their resources?

Quick Reaction/Response Force

What kinds of resources can the global com-
munity employ to quickly address high-risk 
explosive contamination to civilians and 
ongoing recovery efforts? Whether it’s BAC 
or PSSM, how are organizations using best 
practices and cost-effective measures to 
protect civilians and infrastructure?

Reporting and Terminology

From terminology to record-keeping, how 
can we improve the community’s report-
ing of improvised mine casualties so that 
transferring data between different orga-
nizations is seamless and the likelihood of 
errors is minimal?

Calls for 
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Figure courtesy of Tetra Tech.

Munitions Destruction: 
Techniques and Equipment

When dealing with surplus or obsolete 
stockpiles of ammunition or SALW, how 
can countries efficiently dispose of muni-
tions? What techniques or equipment are 
programs using to ensure these weapons 
are destroyed at minimal cost while maxi-
mizing safety? 

Figure courtesy of The HALO Trust.

Explosive Hazards Clearance and 
Debris Disposal

With the need for battle area clearance 
and debris disposal in the Middle East and 
Ukraine, what challenges do urban settings 
and destroyed buildings present for detec-
tion, clearance, and disposal activities?
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Ukraine
For the 27th edition, The Journal is accepting 
articles on a rolling basis about mine action 
(MA) and CWD operations in Ukraine.

Cluster Munitions

How are organizations preparing for survey 
and stockpile destruction in Ukraine? How is 
MA tailoring risk education (RE) to reach those 
most vulnerable to munitions, including chil-
dren, refugees, and pastoral communities?

Innovative Training Aids for Mine 
Action and Risk Education

Advances in 3D printing and augmented reality 
help EOD instructors communicate abstract 
concepts. The Journal seeks articles on how 
operators are using innovative methods and 
technology for MA and RE training.

Flooding and Mine Action: Yemen, 
Vietnam, Cambodia, and the 
Balkans

With increased flooding events occurring or 
having occurred in Yemen, Vietnam, Cambodia, 
and the Balkans, how are organizations coping 
with the potential shifting of landmines due to 
flooding caused by landslides and mudflows? 

South Caucasus

Due to fighting between Armenian and 
Azerbaijani forces in the South Caucasus, the 
conflict zone of Nagorno-Karabakh is contami-
nated with mines and unexploded ordnance 
that kill and maim civilians, impede the return 
of displaced populations, and hinder eco-
nomic development. What challenges are 
organizations facing while clearing the region?

Survivor Assistance and Ukraine 

In times of conflict, persons with disabilities 
face multiple challenges: barriers to evacua-
tion and being left behind in dangerous situ-
ations; inaccessible shelters; and an inability 
to access humanitarian aid. How can the 
community ensure that survivor assistance is 
not overlooked by donors, the government, 
and NGOs? How can the sector ensure digital 
RE is accessible to disabled persons? Will sur-
vivors have access to the services they need 
and will they be included in the planning and 
mobilization of operations?

Machine Learning for Open- 
Source Intelligence in MA

Events in Ukraine demonstrate the value of 
open-source intelligence. How is mine action 
integrating computer vision into object detec-
tion and identification tools? And how are 
organizations looking to gather and analyze 
data from public sources?

The Journal editorial staff reserves the right to reject submissions, including text copied from other sources in part or as a whole. Works that have been published 
previously and for which the author retains publishing rights may be submitted, but The Journal requires the author provide notification of this when submitting the 
article and give contact information for the original publisher so that reprint permission may be verified. Reprint submissions for which this information is not provided 
may be rejected. Please note that The Journal reserves all rights to content published herein and requires notification and written approval before content is used again 
by another source or publication.

Authors who submit articles to The Journal must do so in good faith and remain solely responsible for the content therein, including the accuracy of all 
information and correct attribution for citations and references. 
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Figure courtesy of ITF Enhancing Human Security.

Interoperability in Mine Action 
and PSSM

Frequently, humanitarian demining and CWD 
programs rely on the capacity, expertise, 
knowledge, and resources of multiple enti-
ties. How are programs making connections, 
building relationships, growing capacity, and 
strengthening regional security? 

Figure courtesy of Norwegian People’s Aid.

Anti-Handling Devices and 
Booby Traps

How are mine action operators relying on 
their training and active information-
sharing channels to be aware of known 
threats so that they can clear landmines 
and IEDs safely?
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