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This study was developped as part of the Enhancing the Capacity of the Lebanon Mine Action Center project implemented 
during 2016 - 2019. Its total budget is USD 2,561,200 provided by the European Union (USD 2,270,000), the UK (USD 123,600), 
Norway (USD47,600) and UNDP (USD120,000).

The EU UNDP project is implemented in partnership with the Lebanese Ministry of National Defense (represented by the 
LEBANON MINE ACTION CENTER) and aims at promoting security and livelihood of residents in Lebanon specifically through 
integrated humanitarian mine action and supporting the capacity of the Lebanon Mine Action Center. 
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FOREWORD

This study is a comprehensive analysis of the major potential benefits of mine action over time which reflects the implications of 
contamination and ultimately the cost of conflicts. 

The study does not limit the benefits of mine action on commercial returns related to the use of land such as agriculture but uses 
more complex valuations including elements that have no commercial value such as the value of a human life, the beauty of a 
natural landscape and others. Although this study does not include all potential benefits of humanitarian mine action, it comprises 
a broad range of possibilities and methodologies to use for factoring in results. 
Valuation of benefits of lives saved, forests protected, and jobs created among others, enables donors and policy makers to address 
mine action from a development and humanitarian perspective in line with the Sustainable Development Goals. This study aims 
to assess the potential benefit of mine action in a common value of currency. 

Several meetings preceded the initiation of this study to assess and analyze the different sources of data and the methodologies 
to be used whether in determining the value of a human life, forests or the travel costs. The study resulted mainly in the financial 
conclusion that every dollar spent on mine action generates 4.15 dollars, an exceptional return on investment and a key 
performance indicator of mine action in Lebanon.

While monetizing the total array of benefits of humanitarian mine action is simply not viable given the broad range of unmeasurable 
effects contributing to peace building and social cohesion, this study demonstrates how these actions can have a significant 
multiplier effect on the community and country ultimately contributing to development and economic prosperity.

Brigadier General Ziad Nasr
Director, Lebanon Mine Action Center
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FOREWORD

Christina Markus Lassen
Ambassador, Delegation of the European Union to Lebanon 

The impact of mine contamination is devastating, often leading to loss of life and human productivity.

Humanitarian mine action does not only save lives, it also produces large socio-economic benefits by decreasing the substantial 
costs associated with land contamination.

It is no easy task to objectively measure such benefits and demonstrate how the commitment of mine actors has substantially 
improved the living conditions of the population of Lebanon and saved the national budget a lot of money. 

This study is the result of a joint partnership between the European Union, the Lebanon Mine Action Centre and UNDP, to measure 
the socio-economic benefits of mine clearance in Lebanon since 1998. The study applies a newly developed model, analyses 
qualitative and quantitative data and links the socio-economic impact of mine clearance to the achievement of the Sustainable 
Development Goals. It also makes recommendations on how to improve the approach to mine action. 

With the support of our partners and thanks to effective mine action lives have been saved in Lebanon and 68% of the contaminated 
land has been cleared. Covering two decades, the study can contribute to a reasonable estimation of costs and benefits associated 
with complete clearance. Lessons learnt from a credible socio-economic impact study of mine action in Lebanon and the economic 
model proposed may also be very useful to other countries contaminated by mines and Explosive Remnants of War (ERW).

I hope readers will find this report a source of valuable information as well as inspiration in continuing our common efforts for a 
safer world. 



FOREWORD

Celine Moyroud
Resident Representative a.i,
United Nations Development Programme

Mines, cluster munitions explosive remnants of wars have been a hindrance to the economic and social development of Lebanon for 
decades. It is well established that humanitarian mine action contributes to longer-term recovery, lasting peace and development; 
however, the extent of the social and economic benefits of mine action has rarely been systematically measured.  This report 
addresses this knowledge gap for Lebanon. 

The report highlights that each dollar spent on mine action in Lebanon generates an economic return of 4.15 dollars. This is a critical 
finding, highlighting the significant contribution of mine action to the economy and ultimately to alleviating poverty, particularly 
as mine/explosive remnants of war contamination affects some of the poorest areas in Lebanon, where people’s livelihoods rely on 
the unimpeded access to land. The evidence generated through this report also strengthens the case for continued and sustained 
support to Lebanon’s efforts to rid the country of mines, cluster munitions and explosive remnants of wars, thereby complementing 
the recent emphasis by the Lebanon’s Mine Action Centre on improving the operational efficiency of mine clearance. 

The assessment is underpinned by the 2030 Agenda for Sustainable Development, which Lebanon is committed to implement, 
with a view to aligning mine action with broader development priorities and to monitor its impact in terms of livelihoods, 
peacebuilding, and broader development investments. As this study shows, mine action has a critical role to play in progressing 
sustainable development in a variety of fields that are so vital to Lebanon. In this respect, I hope that the knowledge generated 
on the socio-economic benefits of mine action in Lebanon will serve in promoting evidence-based prioritization, as well as 
incentivizing progress across the Sustainable Development Goals (SDGs). 
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Celine Moyroud
Resident Representative a.i,
United Nations Development Programme
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DEFINITIONS
AND GLOSSARY

AP: Anti-Personal Mines
Explosive devices designed to be exploded by the presence, proximity or contact of a person
and that will incapacitate, injure or kill one or more persons. They can stay dormant for years.
 
AT: Anti-Tanks Mines
Explosive devices designed to damage or destroy armoured vehicles including tanks.

CBU: Cluster Bomb unit
One of the submunitions (“bomblets”) contained in a cluster munition.

CM: Cluster Munition 
Type of explosive weapon which scatters submunitions ("bomblets") over an area.

ERW: Explosive Remnants of War
Explosive munitions left behind after a conflict has ended. They include unexploded artillery shells, 
grenades, mortars, rockets, bombs, and cluster munitions. ERWs officially don’t include mines, but 
include UXOs, CMs and IEDs.

IED: Improvised Explosive Devices
Device placed or fabricated in an improvised manner, traditionally used in asymmetric warfare.

MF: Mine Field

UXO: Unexploded Ordnance
Weapons that fail to detonate as intended and become ERWs. Similar threat to that of mines.

ADS: Animal Detection System

CHA: Confirmed Hazardous Area
Area identified by a non-technical survey in which the necessity for further intervention through 
either technical survey or clearance has been confirmed.

EDD: Explosive Detection Dogs
Dogs trained and employed to detect mines, ERW and other explosive devices.

Land Release: Process of releasing safe land for economic use with high confidence

MRE: Mine Risk Education
Activities reducing the risk from mines/ERW by raising awareness and promoting behavioural 
change including information dissemination, education and training.

GICHD: Geneva International Centre for Humanitarian Demining 

-

-

-

-

-

-
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DEFINITIONS
AND GLOSSARY

MVA: Mine Victim Assistance
All kinds of aid, relief, comfort and support provided to victims (including survivors) to mitigate the 
immediate and long-term implications of their trauma.
 
MDD: Mine Detection Dogs

NTS: Non-technical survey
Collection and analysis of data, without penetration on the SHA, to determine the presence, 
location and nature of mine/ERW threats without technical intervention.

QA: Quality Assurance
Inspections aimed at ensuring that management and operational procedures for demining are 
appropriate, applied, and achieve the stated requirement in a safe, effective and efficient manner.

QC: Quality Control
Inspections aimed at ensuring the safety of the “finished product”, e.g. the released land.

QM: Quality management
Process in mine action to ensure quality-demining operations and guarantee the safety of the land 
released. QM mobilizes Quality Assurance and Quality Control.

SHA: Suspected Hazardous Area
Area where there is reasonable suspicion of mine/ERW contamination on the basis of indirect 
evidence of the presence of mine/ERW.

TS: Technical survey
Collection and analysis of data on the SHA and technical tools, to determine the presence, exact 
location and nature of mine/ERW threats and prepare land release or clearance.

ARCP: Arab Regional Cooperation Programme
Intergovernmental organ aiming at coordinating mine action, improving knowledge, exchanging 
experiences and promoting best mine action practices throughout the Arabic-speaking world.

DCA: DanChurchAid
Danish humanitarian non-governmental organization aiming at supporting the world's poorest 
people. It carries out demining operations in Lebanon under LMAC supervision.

HI: Humanity International
International charity organization aiming at meeting vulnerable people’s needs. It carries out 
demining operations in Lebanon under LMAC supervision.

LAMiNDA: Lebanese Association for Mine and Natural Disaster Action
Lebanese non-governmental organization aiming at alleviating the impact of wars and disasters 
on populations. It carries out demining operations in Lebanon under LMAC and DCA supervision.

-

-

-

-

-

-

-

-

-

-

-

-
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UNDP: United Nations Development Programme

LMAC: Lebanese Mine Action Centre
LMAC operates under the Deputy Chief of Staff for Operations of the Lebanese Armed Forces (LAF) 
to facilitate coordination among different stakeholders in matters relating to mine action.

EU: European Union

SDG: Sustainable Development Goals

LMRC: Land Mines Resource Centre for Lebanon
Located in the Faculty of Health Sciences at the University of Balamand (UOB), LMRC is committed 
to providing accurate and scientific information concerning the landmine issue in Lebanon and the 
needs of people disabled by war-related injuries throughout the country. 

MAG: Mines Advisory Group
International non-governmental organization aiming at reclaiming land contaminated by mines/
ERW. It carries out demining operations in Lebanon under LMAC supervision.

RSHDL: Regional School for Humanitarian Demining in Lebanon
Beirut-based regional school, inaugurated in October 2017, training civilians and military personnel 
from the region in the destruction, removal and rendering harmless of explosives.

CCM: Convention on Cluster Munitions
International treaty that prohibits the use, transfer, and stockpiling of cluster bombs. It was adopted 
on 30 May 2008 in Dublin and was opened for signature on 3 December 2008 in Oslo. It entered into 
force on 1 August 2010. As of March 2018, 108 states have signed the treaty and 103 have ratified it 
or acceded to it. Lebanon has signed and ratified the CMM.

APMBC: Anti-Personnel Mine Ban Convention
International Treaty that prohibits the use, stockpiling, production and transfer of Anti-Personnel 
Mines and encourages their destruction. It was adopted on 18 September 1997 in Oslo and was 
opened for signature on 3 December 1997 in Ottawa. It entered into force on 1 March 1999. 
Currently, 164 states have ratified it or acceded to it. Lebanon has not signed nor ratified the Ottawa 
Convention.

NMAS: National Mine Action Standards
Standards issued by a national mine action authority (LMAC in Lebanon) to guide the implementation 
of mine action projects in that country, in a safe, coordinated and efficient manner.

IMAS: International Mine Action Standards
The International Mine Action Standards (IMAS) provide guidance and principles to improve safety, 
efficiency and quality in mine action, and to promote a common and consistent approach to the 
conduct of mine action operations. The United Nations Mine Action Service (UNMAS) is mandated with 
developing and maintaining the IMAS.

-

-

-

-

-

-

-

-

-

-
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EXECUTIVE SUMMARY

Although substantial resources have been devoted to mine/
ERW clearance and awareness in Lebanon, the financial 
benefits of such actions remain uncalculated to date. 

Increasingly, mine action actors are aware of the importance 
and the impact of their activities on local livelihoods 
and economic growth. Mines/ERW action promotes 
the achievement of the SDGs for Lebanon.  The Geneva 
International Centre for  Humanitarian Demining (GICHD) 
and United Nations Development Programme (UNDP) report 
(2017) found that 12 SDGs are, in one way or another, of 
direct relevance to mine action, and four are indirectly related 
to them. 

More particularly and primarily, mine/ERW action contributes 
to SDG 16, “promoting peaceful, just, and inclusive societies,” 
and specifically, the target to reduce violence and casualties.  
Land release also provides access to resources that contributes 
to improving people’s livelihoods, and thus helps in REDUCING 
POVERTY and INCREASING FOOD SECURITY, which are the 
first two SDGs.

Besides the civil war (1975-1990), two other waves of mines/
ERW contamination further increased the mines/ERW risk in 
Lebanon with the Israeli occupation of South-Lebanon 
(1978-2000) and the Israeli wars of 1993, 1996, and 2006.

THE LEBANESE GOVERNMENT AND ARMY EFFORTS 
have, with the support of International donors, significantly 
reduced mines and ERWs' threats.

Nonetheless, large areas remain inaccessible for the Lebanese 
population due to the enduring presence of mines/ERWs', 
including the recent contamination of land on the 
Lebanese North-Eastern frontier caused by Al-Nusra 
(Tahrir Al-Sham) and the Islamic State - ISIS militants in the 
region of Arsal.

MINES AND EXPLOSIVE REMNANTS
OF WARS (ERW) IN LEBANON
HAVE HAD A DEVASTATING IMPACT
ON HUMAN LIVES AND LAND USE. 
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Against this background, the present report, in line with the 
developmental approach to mines/ERW action, intends to 
translate the benefits of mines/ERW action into social and 
economic terms, calculated on the long run.

It develops a national estimation of the costs and benefits 
of mines/ERW contamination and clearance, through an 
economic estimation model that can be implemented at 
the Lebanese national level, regional, or cadastral level, 
and might be replicated in other contaminated countries 
worldwide. It also looks qualitatively at some prominent 
social and behavioural aspects of mine/ERW action 
through a series of interviews forming case studies 
representative of the main challenges and opportunities of 
local communities affected by mines in Lebanon. 

This study uses a cost-benefit model to assess the long-
term economic costs of mines/ERW and benefits of mine 
action. It therefore intends to translate into monetary terms 
the different cost and benefit component of mines/ERW 
contamination and clearance. The model uses quantitative 
and qualitative data found through literature and secondary 
sources reviews, as well as information provided by the 
LMAC, UNDP, and other stakeholders.

The model is designed to allow for the introduction of 
new data, or the refinement of the provided data. Such 
modifications would then be reflected automatically on all 
related results and allow for continuous improvement of 
the cost-benefit model. 

The model looks at the economic benefit 
(or saved cost) of clearance by looking at:

THE ECONOMIC BENEFITS
OF CLEARANCE
ARE ESTIMATED FOR PAST YEARS,

BUT ALSO FOR FUTURE CLEARANCE ACTION.

OVERALL, THE ECONOMIC RETURN TO 

CLEARANCE ACTION ARE ESTIMATED FOR 

THE PERIOD BETWEEN 1997 AND 2027.

THE ASSUMPTIONS ARE QUITE 

CONSERVATIVE AND THEREFORE,

THE CALCULATED BENEFITS ARE

CERTAINLY UNDERESTIMATED.

1.

2.

3.

THE COSTS associated with casualties from 
mine accidents:
loss of life, loss of human productivity and human 
welfare, medical costs of injuries, and other 
associated cost. Although the authors and the 
agencies commissioning the report consider 
human lives as priceless and inestimable, the 
model attempts to monetize the loss in terms of the 
productive capacity of mine/ERW victims, as well 
as the loss of enjoyed welfare incurred by a mine/
ERW accident. This approach has been used by 
other studies in this field of research. 

THE BENEFITS associated with the regained 
access to previously mine-contaminated areas, 
mostly related to the return of economic activities 
such as: agriculture, grazing, forest products, 
housing, roads, as well as industry, trade, tourism, 
and hospitality activities directly related to the 
cleared areas.

ESTIMATED WILLINGNESS OF PEOPLE
to pay for clearing forest areas (and other natural 
resources and landscapes). 



TOTAL COSTS OF
MINES/ERW ACTION
for the period ranging 
from 1998 to 2027
 is estimated at a total of

653.5
Million USD

Cost data for the period ranging from 2010 to 2017 were 
made available by the LEBANESE ARMED FORCES (LAF), and 
cost from 1998 to 2010 were estimated assuming a similar 
annual cost; in total, past cost of clearance is equal to
239.5 Million USD, while cost of future clearance is estimated 
at 414 Million USD.  The difference in clearance costs is 
explained by the higher cost of removal of mines, compared 
to the cost of removal of unexploded submunitions.

THE BELOW TABLE SUMMARIZES THE TOTAL AGGREGATED COSTS
AND BENEFITS, AS WELL AS THE COST TO BENEFIT AND BENEFIT TO COST RATIOS
OF MINES/ERW ACTION IN LEBANON FROM 1998 TO 2027.

RESULTS (US D) 1998-2027

Share of
total benefit

1998-2027

Cost of Mine/ERW action

Benefit of MINE/ERW action 

Total cost to benefit ratio of mine clearance action

Total benefit of mine clearance for 1$ spent in USD

Total human benefit of mine clearance action

Total human benefit of mine awareness 

Total benefit of agricultural land clearance

Total benefit of grazing land clearance

Total benefit of forest clearance (excluding forestry products)

Total benefit of clearance from forestry products

Total benefit of residential areas clearance

Total benefit of road clearance

Total benefit of from new economic activities

 $ 653,568,738 

 $ 2,710,441,748 

24%

 $ 4.15 

 $ 332,667,727 

 $ 127,497,222 

 $ 556,287,354 

 $ 39,387,634 

 $ 267,676,968 

 $ 49,133,376 

 $ 421,855,381 

 $  19,681,793 

 $  896,254,294 

12.3%

4.7%

20.5%

1.5%

9.9%

1.8%

15.6%

0.7%

33.1%

The table indicates that total costs amount to 24% of the accumulated benefits over the entire period of mine/ERW action (1998-2027).
Table 1: Economic benefits of clearance – summary table 1998-2027
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FOR EACH 1 USD SPENT FOR MINES/
ERW ACTION, A BENEFIT OF 4.15 USD IS 
RETURNED ON AVERAGE.

Economic benefits of lifesaving in terms of economic 
productivity and welfare of individuals accounted for 17.0% 
of the total benefits1, while benefits from agriculture and 
grazing accounted for 22.0% of total benefits, while other 
economics activities, including residential area development, 
accounted for 48.7% of total benefits. Clearance of forests 
does yield a non-negligible 10.7% of total benefits.

In addition, the case studies and field observations have shown 
that mine/ERW action also has a significant SOCIAL IMPACT. 
It has allowed for repopulation of some rural areas and return 
from urban to rural areas especially in South Lebanon.

In addition, the planning process of mine action has 
contributed to laying the grounds for peace-building and 
stabilization in other areas. Furthermore, the increased sense 
of financial security and improved quality of life as a result of 
increased job opportunities is prevalent in all cleared areas.

22.0%

 48.7%

 10.7%

 17.0%

economic 
productivity 
and welfare of 
individuals

Clearance
of forests

agriculture
and grazing

residential area 
development

Data collection and monitoring and evaluation tools 
should include data related to socio-economic factors 
in order to better capture the social and economic 
impact of clearance. The model developed through 
this assessment can serve as a basis to develop and 
update clearance monitoring and evaluation tools.

Mine/ERW action is a high cost, time and knowledge 
intensive activity. The Lebanese Army and LMAC 
partners should continue technical trials on the 
implementation of cost-efficient clearance techniques. 

Finally, the report recommends that the Implementing 
Agencies and LMAC emphasize the socio-economic return 
to mine action within their communication strategy.

The donor community and local population are largely 
aware of the importance of humanitarian clearance as 
a lifesaving action.  However, there is a need to further 
highlight the social and economic impacts of mine action, 
and its long-term developmental impact. As this report 
demonstrates, communities that have eradicated the risk 
of mines/ERW in their areas benefit from regained and new 
economic activities, residential area development, as well 
as new use of agricultural lands, all of which contribute to 
improved livelihoods and standards of living. Capturing of 
the socio-economic benefits in a more systematic manner 
should contribute to making the case for sustained 
support to mine action. 

-

-

The report also identifies potential areas of improvement
related to the assessment of the economic impact of 
clearance: 

1 This value does not intend to imply the value of life of these individuals, but is rather an economic estimation of their contribution to 
the economy and their gained welfare from it.



RATIONALE

Since the days of the Lebanese civil war (1975-1990), mines 
and Explosive Remnants of War (ERW) have had a devastating 
impact on human lives and land use.

Besides the civil war, two other waves of mines/ERW 
contamination further increased the mines/ERW risk in 
Lebanon with the Israeli occupation of South-Lebanon (1978-
2000) and the Israeli wars of 1993, 1996 and 2006.

THE LEBANESE GOVERNMENT
AND ARMY’S EFFORTS
have, with the support of International donors,

significantly reduced mines and ERW threats

by cleaning up to 11,000 ha
of contaminated land by the end of 2017.

Nonetheless, large areas remain inaccessible for the 
Lebanese population due to the enduring presence of mines/
ERW, including the recent (2012-2018) contamination 
of land on the Lebanese North-Eastern frontier caused 
by Al-Nusra (Tahrir Al-Sham) and the Islamic State - ISIS 
militants in the region of Arsal.

Although substantial resources have been devoted to 
mine/ERW clearance and awareness in Lebanon, the financial 
benefits of such an action remain uncalculated to date.

Indeed, most of the support provided to mine/ERW action has 
been provided with a humanitarian or military lens, both of 
which ultimately go back to the protection
of human lives. 

However, mine action actors are increasingly aware of 
the importance and the impact of their activities on local 
livelihoods and economic growth. As such, mines/ERW 
action carries large economic and social benefits, in addition 
to the humanitarian objectives of saving lives. Besides, using 
this developmental approach is relevant considering the 
structure of national and international support for mine/ERW 
action.

As the budget for mines/ERW action in Lebanon or in any 
mines/ERW affected country is mostly funded by national 
and international governments, institutions and NGOs, 
mines/ERW action programs must compete with other 
humanitarian and development programs for limited funds. 
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Mines/ERW action promotes the achievement of the SDGs for Lebanon. The GICHD and UNDP report 
(2017) found that twelve SDGs are, in one way or another, of direct relevance to mine action, and four 
are indirectly related to them. More particularly and primarily, mine/ERW action contributes to SDG 16, 
‘promoting peaceful, just, and inclusive societies’, and specifically, the target to reduce violence and 
casualties.  Land release also provides access to resources that contributes to improving people’s livelihoods, 
and thus helps in reducing poverty and increase food security, which are the first two SDGs. The table below 
depicts the relation between SDGs and mine action as developed in the GICHD and UNDP report (2017).

NO
POVERTY1

ZERO
HUNGER2

GOOD HEALTH
AND WELLBEING 3

QUALITY
EDUCATION 4

GENDER
EQUALITY 5

CLEAN WATER
AND SANITATION 6

AFFORDABLE AND
CLEAN ENERGY7

DECENT WORK AND
ECONOMIC GROWTH 8

REDUCED
INEQUALITY 10

RESPONSIBLE
CONSUMPTION
AND PRODUCTION 

12

LIFE
BELOW WATER14

LIFE
ON LAND 15

PEACE, JUSTICE
AND STRONG
INSTITUTIONS 

16

PARTNERSHIPS
FOR THE GOALS 17

SUSTAINABLE CITIES
AND COMMUNITIES

11

INDUSTRY,
INNOVATION
AND
INFRASTRUCTURE

9

CONTRIBUTION OF 
MINE / ERW ACTION 
TO ACHIEVING SDGS

Provides 
safe access 
to economic 
and natural 
resources, 
unlocking 
beneficiaries 
from poverty

Provides access to 
resources such as 
agricultural land, 
increasing food 
security

Enable access to 
healthcare services

Enable 
access to 
education

Removing explosive
hazards and providing 
education on safe behaviour 
reduce violence against     
        women and girls

Land release
enables access to safe 
water and sanitation 
   to previously  denied 
           communities

Source: Leaving No-one Behind: Mine Action and the Sustainable Development goals (GICHD and UNDP 2017)

Land release 
frees access for 
(re)construction 
of infrastructure 
energy services

Land release
enables safe
access to
natural resources, 
promoting
economic growth
and sustainable 
tourism

     Enables    
   infrastructure 
as well as 
productive 
manufacturing 
and innovative 
industries to be 
built

                                     Handing 
                              over
                        released 
                    land to beneficiaries  
          promotes social, 
    economic and political 
inclusion, and equal 
opportunities for all

Supports 
the (re)
establishment 
of safe
housing

Expands access to 
natural resources 
for sustainable 
management and use

Contributes to 
the restoration  of 
degraded aquatic 
ecosystems

Contributes to 
the restoration of 
degraded terrestrial 
ecosystems

Reduces  
violence and 
casualties

National, regional and
    international 
      partnerships  enhance 
         the exchange of 
             resources,
                       expertise, 
                   innovation
                     and 
                        technology.



THE STUDY RESULTS SHOULD
INFORM POLICY MAKERS
ON THE IMPORTANCE AND RELEVANCE
OF MINES/ERW ACTION,
AS WELL AS ALLOW FOR MEANINGFUL
PRIORITIZATION OF CLEARANCE
AND AWARENESS ACTIONS.
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This study is in line with the developmental approach to 
mines/ERW action and intends to translate the benefits of 
mines/ERW action in socio-economic terms, calculated on 
the long run.

This calculation is an attempt to include the human cost of 
mines/ERW incidents, as well as the cost of denied access 
to contaminated land and its productive capacities. 

Ultimately, the study results should inform policy makers 
on the importance and relevance of mines/ERW action, 
as well as allow for meaningful prioritization of clearance 
and awareness actions.

The study intends to develop a national estimation of 
the costs and benefits of mines/ERW contamination 
and clearance, through an economic estimation model 
that can be implemented at the Lebanese national level, 
regional or cadastral level, and might be replicated in other 
contaminated countries worldwide. It uses quantitative and 
qualitative data, found through literature and secondary 
sources review, as well as provided by the Lebanese Armed 
Forces, UNDP, and other stakeholders. 

After the methodology used in the study is described in 
Section 1, a summary of the mines/ERW context, history 
and key ecosystem players in Lebanon will be presented 
in Section 2.

Following Section 3, which exposes the general 
parameters and assumptions used in the model,
the socio-economic cost-benefit assessment will be 
structured as follows: 

Section 4 intends to assess the human cost of mines/
ERW contamination and clearance. After evaluating the 
cost to society of fatal and non-fatal mines/ERW casualties, 
it will derive the annual human benefits of clearance, as well 
as the annual human benefits of Mine Risk Education (MRE). 

This section also discusses the wider debate surrounding 
the costing of life methodologies. 

Section 5 evaluates the cost related to contamination of 
rural areas, divided into agricultural land, grazing lands 
and forests.

Correspondingly, it will estimate the benefits related to the 
clearance and reclamation of these rural areas. 

Section 6 conducts the same analysis related to 
contamination, clearance and reclamation of urban 
areas, divided into residential areas, roads, and zones of 
economic activity. 

Section 7 presents the three case studies of Arsal, Hadath 
El Jebbeh / Tannourine and Kfar Remman, thereby 
exemplifying how the developed national model can apply 
to very localized contexts, in various regions of the country. 

In addition, the qualitative data collected in these case 
studies highlights some aspects of the social impact of 
mine action. 

Section 8 provides the assessment aggregated results 
and proposed set of policy and research recommendations 
for future action. 



METHODOLOGY

This Study Aims at Studying 
the Developmental Aspects 
of Mine Action Through a 
Cost - Benefit Type of Model

1
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This study aims at studying the developmental aspects of 
mine action through a cost – benefit type of model,
i.e. the LONG-TERM ECONOMIC COSTS OF MINES/ERW
and benefits of mine action. It therefore intends to translate 
into monetary terms the different cost and benefit component 
of mines/ERW contamination and clearance. 

The cost of ERW/Mines can, conceptually, be divided into 
three categories:

The costs associated with casualties from mine accidents: 
loss of life, loss of human productivity and human 
welfare, medical costs of injuries, etc.

The costs associated with the loss of access
to mine-contaminated areas (agricultural, residential, 
roads, economic activity, etc) and loss of associated 
production or consumption

The costs associated with behavioural changes due to 
the existence of mines, such as longer travel distances, 
refusal to undertake journeys, general confidence in the 
economy, etc.

This study therefore tries to estimate, for each of these 
components, the cost of mines/ERW contamination on the 
long-term and the benefit of action against mines/ERW 
negative effects. These costs and benefits can be estimated 
societal costs and benefits, as they are borne by the Lebanese 
society as a whole. The aggregation of these three cost-benefit 
components gives an estimate of the costs and benefits borne 
by the Lebanese society, and can be compared to the cost of 
mine/ERW action in order to establish the social and financial 
returns on investment of mine/ERW action. 

Although data is not complete, this study aims at describing 
the Lebanese mine/ERW situation as precisely as possible 
with available data . The model is designed to allow for the 
introduction of new data, or the refinement of the provided 
data. Such modifications would then be reflected automatically 
on all related results and allow for continuous improvement of 
the cost-benefit model. 

While this study aims at assessing the benefits of mine action, 
this benefit is sometimes referred to as cost, e.g. cost
of a life lost to ERW/mines or of denied access to agricultural 
land. Indeed, the benefits of clearance normally correspond 
to the cost borne by the Lebanese society in the absence of 
effective clearance. 

1-

2-

3-
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This study contains numerous POLICY IMPLICATIONS, 
detailed in the executive summary. It should allow for a better 
understanding of mine/ERW action and its importance, 
relevance and beneficial character to society. 

This study should therefore increase local, national
and international support for mine action, in Lebanon 
and in other mines/ERW affected regions. Furthermore, this 
study contains valuable data allowing policy makers to better 
prioritize areas of interventions.

Besides, the study provides a conceptual framework, and a 
methodology that can be replicated by clearance operators 
at the local levels and consolidated under the national mine 
action authority, LMAC. 

Finally, this study also highlights potential avenues for 
further research and potential gaps in available data.

1.1 OBJECTIVES
OF THE STUDY

This research study is based on several research tools, 
including, but not limited to:

Literature Review, to best determine the indicators to 
take into consideration, the parameters to define, specific 
country information, etc.

Quantitative Data, provided by the Lebanese Armed 
Forces, the Lebanese Mine Action Centre and other 
stakeholders about mines/ERW contamination and 
clearance in Lebanon. 

Qualitative Data gathered during three field visits in each 
of the selected locations (Arsal (North Beqaa), Hadath El-
Jebbeh -Tannourine (North Lebanon), and Kfar Remman 
(South Lebanon).

Most data regarding human casualties and mines/ERW 
contamination comes from the Lebanese Mine Action 
Centre (LMAC), the International Committee of the Red 
Cross (ICRC) and the research centre Landmine and 
Cluster Munition Monitor. In addition, post-clearance 
surveys conducted by Handicap International (HI), Dan 
Church Aid (DCA) and the Mines Advisory Group (MAG) 
informed this study.

1.2 DATA USED

-

-

-

Although this study intends to provide an accurate cost-
benefit estimation of mines/ERW contamination and 
clearance, it cannot inherently approach with the highest 
precision the real value, in particular because it is partly 
based on estimations about future clearance, contamination 
and accidents related to mines/ERW. Furthermore, data is 
not as comprehensive as such a model requires, and not 
segregated enough, by region and type of areas. As such, this 
study is based on a series of assumptions and parameters 
outlined in the third section of this report. In addition, data 
obtained might include double-counting, underreporting, 
approximations, etc. 

Moreover, as data was not always available, some parameters 
have been set by the authors.  These parameters include roads 
distances, number of cars, future built area, and others.
In all cases, these parameters have been set using a 
conservative approach.  

1.3 LIMITATIONS
OF THE STUDY



 THE BENEFITS OF
MINE VICTIMS ASSISTANCE
LEAD TO IMPROVED QUALITY OF LIFE
AND HIGHER LEVELS OF WELFARE
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Finally, this assessment does not touch upon some important 
aspects of mines/ERW action, including, but not limited to:

MINES/ERW VICTIMS ASSISTANCE (MVA):
An important component of the LMAC and stakeholders 
engaged in mines/ERW action in Lebanon, Mines Victims 
Assistance aims at meeting short and long-term needs 
of Mine/ERW victims and their families and communities 
and incurs an important cost.

The benefit of mine victim assistance are difficult to 
quantify. However, it ultimately leads to improved quality 
of life and higher levels of welfare. 

ADVOCACY ABOUT MINES/ERW:
Similarly, advocacy against the use, production and 
stockpiling of any type of mines/ERW is a key and 
expensive task for many stakeholders active in mines/
ERW action in Lebanon, in particular for NGOs.

LMAC (and its partners)’s advocacy against mines/ERW 
might yield very large benefits to Lebanese and resident 
populations on the long term, as it could contribute 
to diminishing the costs (of all kinds) bore by societies 
affected by mines/ERW

STRUCTURE OF MINES/ERW ACTION’S COST:
While the benefits of mines/ERW action are calculated in 
this model, the costs of the actions are taken as given sums .
The inclusion of costs based on a set of parameters and 
calculations would allow for more specific comparisons 
against the benefits. It would also help better identify and 
justify the costs of clearance and well as provide better 
insight into future prioritization efforts. 

-

-

-

CLEARANCE TECHNIQUES USED:
One specific component of this cost structure is the 
utilization of clearance techniques. Recent studies 
advocate for the use of Explosive- Detection Dog Teams 
(EDD), based on their high efficiency, However Lebanon 
mostly relies on manual clearance, deemed the most 
accurate but also the most expensive of all techniques.

OTHER UNPRODUCTIVE LAND:
Areas classified as “unproductive” are the “residue” of the 
areas which were not assigned any particular function in 
the data provided by the LEBANESE ARMED FORCES or 
estimated by the authors in compliance with general land 
use statistics in Lebanon. As such, most of these areas are 
probably productive areas, the nature of which simply 
could not be determined. Furthermore, even if these areas 
are indeed unproductive, their mere existence presents a 
certain value, as any future use remains possible on them 
after their clearance. With an estimated 5.62% of the 
total contaminated areas, “unproductive” areas therefore 
constitute an important benefit -if they are cleared- that 
could not be quantified and is thus not counted in the 
model. 

BEHAVIOURAL CHANGE: 
As mine clearance occurs, the process engenders 
exponential benefits, linked to behavioural change, which 
could not be accounted for in the proposed model. Indeed, 
as the risk of accident decreases, security and confidence 
of the population increase, which almost inevitably leads 
to economic benefits in the long run. Furthermore, cleared 
areas might incentivize more people to do journeys they 
would not engage into without clearance, spend their 
revenues differently, etc. 

-

-

-



MINE/ERW CONTEXT
IN LEBANON

2
The Lebanese Population
Has Lost Lives,
as Well as Territories
at the Expense of Mines/ERW
for More than 30 Years
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Lebanon is a heavily affected country by mines/ERW resulting in numerous victims of several waves of 
contamination during the Civil War (1975-1990), the Israeli occupation (1978-2000), the Israeli post-
1990 wars on Lebanon (1993,1996 and 2006) and the occupation of the Lebanese-Syrian border by 
terrorist groups (2014-2017). 

The Lebanese population has lost lives, as well as territory at the expense of mines/ERW for more than 
30 years, despite continuous efforts of the Lebanese authorities to end the devastating toll mines/ERW 
have had on Lebanese lives.

2.1 MINE/ERW
CASUALTIES

During the Lebanese Civil War and until the liberation of the 
South in 2000, significant numbers of ERW, mostly landmines, 
were dispersed on the Lebanese territory. In July 2006 
however, the 34 days-war saw one of the most concentrated 
deployments of cluster bombs and cluster munitions in history. 
The Israeli army dropped around four million cluster munitions 
on Lebanon in a month, of which an estimated million did not 
explode9.  This episode prompted the international community 
to work on and adopt a convention banning cluster munitions.

LMAC DATA INDICATES 
THAT 685 OUT OF 
THE 3,776 RECORDED 
CASUALTIES WERE CAUSED 
BY UNEXPLODED CLUSTER 
MUNITIONS (18.1%), OF 
WHICH 132 (19%) WERE 
CHILDREN10.

SINCE 1975,
3,776 MINES/ERW 
CASUALTIES
HAVE BEEN
RECORDED BY END 
OF 2017 IN LEBANON3.  

THIS INCLUDES 24.2% OF DEATHS4.
It is important to note however, that light casualties causing 
little damage often remain unreported.

The largest number of casualties occurred before 2000, 
with more than 3000 casualties.

OF THESE VICTIMS, AROUND

78.8%
were male

27%
were children6

YET THE MOST VIOLENT EPISODE WAS THE 
YEAR 2006, WITH OVER 200 CASUALTIES 
WITHIN A SINGLE YEAR, after Israel dropped millions 
of cluster bombs in Lebanon during Summer 20067.  In total, 
data indicates that 167 million m² have been contaminated 
over time, 109 million by mines and ERW and 58 million by 
cluster bombs8.

Out of these casualties, 333 occurred after 2006, representing 
48.8% of reported casualties for that period11.  This signifies an 
increase in the share of cluster munitions in mines and ERW-
related casualties since the Israeli intervention of July 2006.

21.2%
were females5
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Categories Distribution 

AGE
Adults

73.0% 27.0%

Children

GENDER

ACCIDENT OUTCOME

TIME PERIOD

Male 

78.8%
Female

21.2%

Injury

75.8%

Death 

24.2%

 1975-1999

81.9%

2000-2006

7.3%

2007-2017

10.8%

Table 2: Distribution of Mines/ERW accidents since 1975 per different categories

3     IMSMA Database, quoted in: Lebanese Mine Action Center (2018): 2017 Annual Report.
4     Data provided by the Lebanese Armed Forces in September 2018.
5    Data provided by the Lebanese Armed Forces in September 2018.
6    Landmine & Cluster Munition Monitor (July 23, 2015): “Lebanon, Casualties and Victim Assistance”. URL: http://the-monitor.org/en-gb/ 
     reports/2015/lebanon/casualties-and-victim-assistance.aspx 
7     Rajana Hamyeh (September 13, 2011): “Clearing Cluster Bombs and Landmines: Lebanon’s Long and Winding Road”. Al Akhbar.
8      DCA (2017): “DCA in Lebanon”. URL: https://www.danchurchaid.org/where-we-work/lebanon.
9      Joseph Ataman (August 13, 2015): “Life among Israeli cluster bombs in Lebanon”. Al Jazeera.
10   Landmine & Cluster Munition Monitor (July 13, 2017): “Lebanon – Casualties”. URL: http://www.the-monitor.org/en-gb/reports/2017/
     lebanon/casualties.aspx (accessed on 27/06/2018).
11  Ibid.
12  Statistics retrieved from: Lebanese Mine Action Center (2018): 2017 Annual Report. P 14.

2.2 MINES/ERW 
CONTAMINATION

Regional differences strongly appear in the analysis of mines and ERWs in Lebanon.

While Mount Lebanon is mostly contaminated with mine fields from the civil war, the South and Nabatiyeh 
are more affected by cluster bombs dropped by the Israeli Army in 2006. All types of contamination 
mixed, Nabatiyeh is the most contaminated region of Lebanon12. 



2.2.1 AGGRAVATING
FACTORS

Figure 1: Contamination of each governorate in M², by type of explosive material

Figure 2: Yearly number of mines/ERW casualties and type of casualty
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NABATIYEH
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CLUSTER BOMB UNITS

DANGEROUS AREAS

MINE FIELDS

After the events of the Summer 2017, at the end of which the Lebanese Armed Forces (LAF) expelled terrorist armed groups from 

the border areas in Arsal region, a large area at the Lebanese-Syrian border was discovered to be contaminated with Improvised 

Explosive Devices (IEDs), mines and other ERW.

This episode further calls for clearance, especially that explosive materials have been placed in populated and agricultural areas.  

Furthermore, the Syrian refugee crisis increases the risk of human losses. First because it increases the number of people living 

on a given land with a given presence of ERW and mines. Second, because many of the makeshift camps have been built near 

contaminated areas, thereby increasing the exposure of civilians to risk.  Third, because these newcomers are often uninformed of 

the location of hazardous areas, and not as aware as the local population of the dangers posed by ERW and mines.
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WHILE THE NUMBER OF
YEARLY CASUALTIES
HAD BEEN DECREASING
BETWEEN 2007 AND 2011,
IT ROSE AGAIN IN 2011
AS A CONSEQUENCE OF THE 
INFLUX OF SYRIAN REFUGEES,
AS SHOWN IN THE BELOW FIGURE.     
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Finally, the contamination of agricultural or otherwise 
“productive” land presents a big risk for vulnerable and 
deprived populations (including refugees).

Indeed, as people’s assets and properties are contaminated, 
the choice to abandon them depends on their ability to 
compensate with another activity. However, vulnerable rural 
populations often consider the agricultural land they work on

2.3 MINE/ERW 
CLEARANCE

as their only economic resource, the abandonment of which 
would mean the abandonment of income. Therefore, several 
accidents occur because risk-taking behaviours (e.g. work on 
a land despite knowledge of its contamination) are judged 
necessary by these vulnerable populations.

This indicates that agricultural land must count among 
priorities in the clearance process.

Of the contaminated 162,056,227 m², 109,778,471 m² (68%) had been cleared
by the end of 201713.  52,277,756 m² of contaminated area remain:
32.73% of this area is suspected to be contaminated by cluster munitions,
38.45% by landmines  and 28.82% by other erws.

In the 1990s, the clearance was difficult due to the indiscriminate nature of landmines, their dissemination across the country and 
the ignorance about their location. Furthermore, the Lebanese Army was operating alone and with limited equipment. Since 2006 
in turn, the main challenge to clearance has been the very nature of cluster munitions, as the fragmentation of a single container 
into hundreds of bomblets makes it hard to determine their precise location.

28.82%
38.45%

32.73%

68%

32%

NOT CLEARED

CLEARED

LANDMINES

CLUSTER MUNITIONS

OTHER ERWs

Figure 3: Clearance of total Contaminated area

 13     Data provided by the Lebanese Armed Forces in September 2018.



IN 2017,
505,169 m² OF MINE-CONTAMINATED LAND
HAVE BEEN RELEASED AND 9,390 MINES
DETONATED ON SITE14.  IN ADDITION, 1,413,846 m²
OF CLUSTER MUNITIONS-CONTAMINATED LAND
HAVE BEEN RELEASED IN 2017 AND 5,525 CLUSTER MUNITIONS DESTROYED15.

In 2017, a total of 20 teams were active on battle-area clearance, 

destroying 5,006 Cluster Munitions and 108 Unexploded 

Ordnances (UXO), while 11 teams were active on minefields

-clearance, destroying 8,848 Anti-Personal mines (AP), 37

Anti-Tanks mines (AT) and 263 UXO (excluding LAF teams).16  

Finally, Rapid Response Teams (RR) have detected, neutralized 

and destroyed 101 different types of Mines/ERW17.

This is an increase compared to previous years that can be 

explained by the launching of clearing operations along the 

blue line and an intensification of clearing operations
in the North18. 

This improvement can also be explained by LMAC’s increased 

reliance on Non-Technical Surveys (NTS), that strengthened 

operational efficiency and specific determination of Confirmed 

Hazardous Areas (CHA).  In 2017, 76% of surveyed 
lands were released through NTS19.  
The below figure details the distribution of cleared and 

uncleared areas across regions and types of hazard, with MF 

standing for minefields, DA for dangerous areas and CBU 

for Cluster Bomb Units. For example, in the Beqaa, 351,912 

units of CBU have been cleared, while 1,945,384 remain to 

be cleared. Around 15% of the CBU in that region have been 

cleared, while no CBU have been cleared in the North and 

around 75% have been cleared in Nabatiyeh20. 
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Figure 4: Clearance process 
by governorate and type of 

hazardous area
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Land release includes identification and definition of 

Suspected Hazardous Areas (SHA) and clearance when the 

area is confirmed as hazardous (CHA). Surveying is first done 

through Non-Technical Surveys (NTS), which assess SHAs by 

collecting data without penetrating the SHA, usually through 

identification and interview of key informants (community 

leaders, former fighters, marginalized people, etc). NTS require 

time and resources but little equipment and are therefore 

less costly than Technical Surveys (TS), as they do not require 

any entry on the SHA and allow, in cases where the SHA is 

not contaminated, to safely release the land without any 

further step.  In a second step, TS use the NTS data to enter 

the SHA and precisely define the location and nature of the 

threat. TS operate either with Explosive Detection Dogs (EDD), 

mechanical clearance (machines) or manual deminers. Finally, 

clearance can be carried out by professional deminers. 

All steps off the process include procedures for Quality 

Management (QM) to guarantee the safety of the teams and 

of the land released. QM includes Quality Control (QC) and 

Quality Assurance (QA) procedures.

In 2017, all the tasks listed under priority 1 have been 

completed, as well as 70% of the tasks listed under priority 

2 and 30% of the tasks listed under priority 3. No task listed  

under priority 4 has been completed in 2017.

In the aftermath of clearance, after a few months or years, 

Post-Clearance Surveys (PCSs) are generally carried out. They 

allow to better assess the benefits of clearance by informing 

about the effect of clearance on local populations and areas. 

In Lebanon, the NGOs working under LMAC supervision carry 

out the PCSs.

Data gathered in PCSs is normally segregated by age, gender, 

occupation, marital status, education and family size.

For a given area of released land, the PCS indicates the type 

of land released, and the respondents’ perception of the 

clearance action.

Respondents are asked whether or not they own the land, 

access or use it, whether they are confident of its clearance or 

know people who are not, whether there have been accidents 

since clearance, etc.

The given area is divided into its different productive functions 

(road, agricultural land, residential area, etc) and for each 

category, the PCS assesses the time it took for the land to 

regain a productive use, how often and when it is used, what is 

the monetary benefit of its coming back to productive use for 

local populations, etc. 

SHA to assess and clear are usually prioritized following the 

threat they pose, and the socio-economic benefits expected 

from their clearance and their return to productive use. In 

Lebanon, the LMAC defined priorities as follows:

             - Priority 1:    Housing, roads, hospitals, schools

              - Priority 2:    Water, electricity, sewage, landlines

         - Priority 3:    Agricultural land and livestock farms

         - Priority 4:    Natural Reserves, Wild Life territories 

                                            and other unexploited territories

14     Lebanese Mine Action Center (2018): 2017 Annual Report. P 11.
15   Ibid. P 4. 
16   Ibid. P 11.
17   Ibid. P 11.
18   Lebanese Mine Action Center (2018): 2017 Annual Report. P 11.
19   Lebanese Mine Action Center (2018): 2017 Annual Report. P 12.
20   Figure retrieved from: Lebanese Mine Action Center (2018): 2017 Annual Report. P 14.

IN 2017,
505,169 m² OF MINE-CONTAMINATED LAND
HAVE BEEN RELEASED AND 9,390 MINES
DETONATED ON SITE14.  IN ADDITION, 1,413,846 m²
OF CLUSTER MUNITIONS-CONTAMINATED LAND
HAVE BEEN RELEASED IN 2017 AND 5,525 CLUSTER MUNITIONS DESTROYED15.



2.4 ECOSYSTEM
OF MINE ACTION IN LEBANON

THE LEBANESE MINE ACTION CENTER (LMAC)
Several actors contribute in different ways to mine action in 

Lebanon. The central player is the Lebanese Mine Action Center 

(LMAC), the centralized organ for mine action, established in 

1998, and under the direct supervision and command of the 

Lebanese Armed forces (LAF). 

Its aim is to achieve a “Lebanon free from landmines, cluster 

munitions, unexploded ordnance and all explosive remnants 

of war”.21  Although the Lebanese State did not sign the 

Ottawa Convention (The Convention on the Prohibition of the 

Use, Stockpiling, Production and Transfer of Anti-Personnel 

Mines and on their Destruction), LMAC works “in a spirit of 

compliance with the convention”.22  In its 2017-2020 strategy, 

LMAC defined three outputs to achieve as soon as possible:

-   Output 1:  The extent of the mine problem in Lebanon 

                           is continuously assessed with advanced

                           clearance operations

-  Output 2:  All residents of Lebanon are protected

                          from harm

-  Output 3:   Victim assistance is provided based on rights 

                          and need

In 2009, the UN Mine Action Coordination Centre (UNMACC) 

handed over its responsibility of coordinating humanitarian 

mine action activities to LMAC, making it the centralized 

body coordinating all activities related to mine action in 

Lebanon. Moreover, the LMAC was also entrusted with the 

leadership of the Arab Regional Cooperation Programme 

(ARCP) coordinating the efforts of Arab countries involved 

in mine action. 

The LMAC is funded through government allocation of funds 

and external donations. During the year 2017, LMAC and its 

partners’ fundraising efforts secured a total of 12,007,698 USD 

for the Lebanon Mine Action Programme (LMAP). To this sum 

is added the Lebanese government’s yearly contribution of 9 

million USD. Finally, the Lebanese government allocated 50 

billion LBP (around 36.6 million USD) over 5 years for Cluster 

Munitions clearance.  In total, Lebanon Mine Action budget is 

close to 28 million USD every year. 

THE LEBANESE GOVERNMENT
The Lebanese government acts as the main financial and 

logistical support of the LMAC. The government’s decision 

to allocate 50 billion LBP (around 36.6 million USD) over 5 

years for Cluster Munitions clearance, in addition to its yearly 

contribution of 9 million USD and in the midst of an economic 

crisis shows the central government’s commitment in favour 

of mine action. 

UNITED NATIONS AGENCIES
UNDP has been providing various types of support to LMAC. 

Currently, it is mostly providing “institutional support through 

staff and advisory services, as well as capacity-building 

support supporting trainings, surveys, technical assistance, 

strategy and policy planning, communication, and overall 

coordination.”23

LMAC with the support of UN addresses mine action through 

a humanitarian and development lens It therefore not 

only considers the clearance of mines but most importantly, 

conformity to standards, quality controlled land released that 

enables communities to bear the socioeconomic fruits of mine 

free lands and to prevent accidents and the resulting victims. 

NGOS AND CSOS
While LMAC and UN are the guiding actors, they are supported 

in their mission by a variety of NGOs.

They play the role of implementing partners on the ground 

and are indispensable to LMAC’s action. These organizations 

work under LMAC’s coordination and their personnel is 

generally trained by LMAC. Their funding includes external 

donations, as well as payment by LMAC for the survey and 

clearance activities they undertake on the field.

Some of the NGOs active in mine action in Lebanon include 

DanChurchAid (DCA), the Mines Advisory Group (MAG), 

Norwegian People’s Aid (NPA), the Peace Generation 

Organization for Clearance (POD), Handicap International (HI) 

and the Lebanese Association for Mine and Natural Disaster 

Action (LAMiNDA). 
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21     LMAC (2011): Lebanon Mine Action Strategy 2011-2020. P 8.
22   Ibid. P 2.  
23   UNDP (2016): Mine Action Programming: Lebanon.
24    Lebanese Mine Action Center (2018): 2017 Annual Report. P 21.
25   UNDP (February 2016): Mine Action Programming: Lebanon.

REGIONAL AND INTERNATIONAL COOPERATION
In addition to the previously mentioned instances of 

cooperation, among which is the Arab regional Cooperation 

Programme (ARCP), several initiatives play a role in the 

ecosystem of mine action in Lebanon. For example, the 

Regional School for Humanitarian Clearance (RSHDL) became 

operational in March 2018, “enabling civilian and military 

personnel from Arab and friendly countries to benefit from a 

wide array of courses related to humanitarian clearance.” 24

Finally, the International Support Group, committed to 

supporting Lebanon is constantly reminded of the persistence 

and the salience of the issue of mines and ERW in Lebanon, 

in particular through UNDP’s action, “to ensure that the 

international community present in Lebanon remains aware 

of the mine action problem, challenges, and progress made”.25  

In 2018 the ISG, was replaced by the Mine Action Forum, 

an initiative led by the Norwegian Embassy that aims to 

consolidate customised support to mine action in Lebanon. 

The forum was based on a German initiative  at a regional CCM 

meeting in Croatia. The Embassy of Norway in Lebanon then 

championed to launch the first country coalition model in 

Lebanon which addressed cluster munitions as well as mines 

and was therefore coined Mine Action Forum. 

Lastly, the international donor community plays a vital role 

in supporting mine/ERW action in Lebanon. The main donor 

countries include the United States government, the EU, the 

governments of the Netherlands, Norway, UK, Sweden, France, 

and Japan, as well as private donors, BLOM Bank and Jammal 

Trust Bank. 



2.5 ACTIONS
AND ACHIEVEMENTS

IMPROVEMENT OF THE REGULATORY FRAMEWORK

IN 2017,  LMAC
WITH THE SUPPORT OF UNDP 
INITIATED THE REVISION OF THE 
NATIONAL MINE ACTION STANDARDS 

(NMAS) TO ADAPT THE NMAS TO 

THE INTERNATIONAL MINE ACTION 

STANDARDS (IMAS) AND REFLECT LOCAL 

REQUIREMENTS.

THIS MEASURE SHOULD IMPROVE 
THE OPERATING PROCEDURES FOR 
CLEARANCE AND IS EXPECTED TO 

INCREASE EFFICIENCY IN LEBANON
BY AROUND 30%.26

IMPROVEMENTS IN TRANSPARENCY

LMAC has focused, in recent years, on improving the 

transparency, quality and clarity of the information provided 

about mines/ERW presence and clearance. This is expected 

to also improve mine action’s efficiency, as it allows for better 

knowledge in decision-making processes and more efficient 

coordination between different stakeholders.

TESTING OF NEW SURVEYING TECHNIQUES

While Technical Surveys (TS) in Lebanon almost exclusively 

involve manual teams, LMAC is now considering the 

introduction of Explosives Detection Dogs (EDD) to reduce the 

clearance costs and increase its efficiency.

It therefore carried out an EDD assessment in 2017 and 

launched a pilot project in 2018, in order to test the model 

and develop EDD units in the future. EDD employed in TS can 

confirm the presence, nature and exact location of a threat 

suspected or, inversely, confirm the absence of a threat. They 

therefore enable to classify previous suspected hazardous 

areas (SHA) or confirmed hazardous areas (CHA) as reclaimed 

land. A study about clearance in Afghanistan judged EDD 

much more cost-efficient than manual or mechanical teams 

in TS.27

26      Lebanese Mine Action Center (2018): 2017 Annual Report. P 18.
27   Byrd, W. A. and Gildestad, B. (2001): The socio-economic impact of mine action in Afghanistan – A cost benefit analysis. The World 
      Bank, Washington DC.
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2.6 OTHER PILLARS 
OF MINE ACTION

Mine Risk Education (MRE) is a key component of any mine 

action program. MRE aims at decreasing mines/ERW-related 

risks for populations, mainly by raising awareness, educating 

and reducing the likelihood of risk-taking behaviours.

MRE also includes the necessary marking of hazardous areas 

to inform about the location of threats, possibly with physical 

barriers preventing unintentional entry into hazardous areas. 

MRE is a powerful tool to decrease the number of casualties, 

especially in the absence of funds to carry out the clearance 

operations.  LMAC implements various MRE activities, through 

its MRE Steering Committee. These activities include a national 

MRE campaign, activities in schools and universities, training 

of trainers and of teachers to disseminate information and 

awareness about this hazard, sport events, mine awareness 

days, media coverage, etc. LMAC estimates its outreach 

as totalling 1 million people educated about the risks 

in Lebanon. 

2.6.1 MINE RISK EDUCATION (MRE)

MVA aims at meeting short and long-term needs of Mine/ERW 

victims and their families and communities. Since then, it has 

constantly tried to strengthen its capacity and coordination 

with other stakeholders to provide quality MVA. LMAC has 

an MVA section, the head of which leads the MVA 

Steering Committee, including several NGOs operating in 

MVA in Lebanon.  MVA takes various forms, such as physical 

rehabilitation, socio-economic, psychological or psychosocial 

support. Lately, the focus has been put on socio-economic 

rehabilitation into society through income-generating 

projects and vocational training. Other programmes include 

rehabilitation through sports, or training on the use of assistive 

devices such as prostheses. 

2.6.2 MINE VICTIMS ASSISTANCE (MVA)

LMAC and its partners also play an advocacy role for mine/

ERW victims, especially disabled victims. It mostly focuses 

on the rights of disabled persons under the Law 220/2000, 

ensuring several rights for people with disabilities. LMAC 

integrated victim assistance provisions of the Convention on 

Cluster Munitions into existing mechanisms created by the 

Law 220/2000. 

However the law has yet to be applied. Several ministries 

including the Ministries of Health, Public Works education 

and others need to issue implementation decrees to apply 

the law. Accordingly, LMAC organized, in 2017 and in 2018, 

a conference mimicking an actual parliamentary session to 

advocate the implementation of the law ensuring the rights 

for people with disabilities (220/2000)28.  

2.6.3 ADVOCACY

28     Lebanese Mine Action Center (2018): 2017 Annual Report. P 37.



THE PRESENCE OF LANDMINES
AND UNEXPLODED MUNITIONS IN LEBANON
HAS HAD A SOCIO-ECONOMIC IMPACT WHICH GOES BEYOND THE 
OBVIOUS DANGER TO PEOPLE’S LIVES AND LIVELIHOODS:
THE BLOCKING OF RESOURCES IN SUSPECTED HAZARDOUS AREAS 
PREVENTS DEVELOPMENT OF THE AFFECTED COMMUNITIES.29
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2.7 THE NEED FOR
EFFICIENT MINE ACTION
AND KEY CHALLENGES

While land release incurs significant costs, those do not 

outweigh the cost of not clearing land, nor do they surpass 

the socio-economic benefits of clearance. Indeed, as land is 

released, and consistently with existing data from other post-

conflict zones, the situation of society as a whole improves.

While mine clearance protects lives and physical integrity 

of local communities, it also allows for the release of land 

devoted to productive use, such as agricultural land, 

irrigation or transport infrastructure, residential areas and 

real-estate, grazing lands and livestock zones. The benefits 

of clearance therefore not only include the humanitarian or 

military objective of “saving lives”, but also a developmental 

aspect, where it increases the resilience of impacted local 

communities, who are often among the poorest and most 

vulnerable.

Finally, a stabilized and pacified climate is prone to reducing 

social tensions, as well as increase confidence, consumption 

and benefiting the economy as a whole.

For the coming phase, LMAC outlined a few objectives to 

achieve the three outputs defined before:

Initiate clearance operations on the Northern and 

Eastern borders

Intensify clearance operations on the Blue Line, the 

North and the rest of Lebanon according to priorities

Empower victims through inclusive income generating 

projects

Raise awareness on the dangers of mines and unexploded 

ordnance all over the country

Strengthen quality assurance and quality control 

procedures to ensure that released lands do not expose 

their owners to any risk 30

-

-

-

-

-

Undeniably, the key challenge to mine action in Lebanon 

is funding. Despite the government’s commitment and 

donations from external donors, LMAC had to decrease 

the number of clearance teams, and thus saw its efficiency 

decrease as well. The funding allocated to support institutional 

strengthening through UNDP will be phased out by end 2019. 

Additional funding is particularly hard to secure to support 

the less-discussed pillars of mine action such as MRE and MVA, 

even though MRE can be a cost-efficient means to reducing 

the likeliness of casualties due to mines/ERW. Although risk 

awareness is prevalent in many Lebanese communities, 

there are still significant levels of risk-taking behaviour. These 

behaviours are prominent in agricultural communities, and 

among refugees, where there are few or no other income 

generating opportunities than those associated with land. 

The MVA pillar suffers from other challenges, many of them 

stemming from this financial shortcoming. Indeed, several 

mine assistance providers had to reduce their number 

of beneficiaries due to lack of funding, or to cut on the 

coordination with other stakeholders31.  This lack of funding 

has worsened with the Syrian crisis, with the international 

community focusing on this issue and diverting away from 

the mine problem in Lebanon. Furthermore, potential 

beneficiaries report difficulties in accessing victim assistance 

services, in particular in South Lebanon. These barriers include 

the cost of services, the lack of affordable transportation and 

of awareness32.  Finally, many agricultural producers having 

reclaimed their lands after years of non-use found the soils, 

trees and productive resources depleted and harmed, in 

particular in olive fields, where many trees have died in the 

meantime. However, the rehabilitation cost of reclaimed 

agricultural land is not included in MVA programs and 

therefore leaves many agricultural workers unable to return 

the reclaimed land to productive use.33

29      DCA (2017): “DCA in Lebanon”.
30       Lebanese Mine Action Center (2018): 2017 Annual Report. P 5.
31      Landmine & Cluster Munition Monitor (July 23, 2015): “Lebanon, Casualties and Victim Assistance”.
32      Landmine & Cluster Munition Monitor (July 23, 2015): “Lebanon, Casualties and Victim Assistance”. 
33       Handicap International (2016): “Socio-economic assessment of Handicap International clearance programme in North Lebanon”. P 13.



GENERAL PARAMETERS
AND ASSUMPTIONS
USED IN THE STUDY

3

This Study Posits That
10 Additional Years
Will Be Needed to Complete 
Full Clearance of Mines/ERW 
in Lebanon 

44



45



As described in the methodology, this study relies on a series of parameters and assumptions.

This section details the parameters chosen, and which impact the entire model or several components 
of the cost-benefit assessment. The model allows the user to make changes to the assumptions and 
parameters, as well as to update and input new data...

3.1 TIME SCOPE 
OF THE STUDY 

While the present study intends to estimate costs and benefits 

linked to mine action in Lebanon, doing so only has meaning 

if calculated over time.

Indeed, costs of mine action (or inaction), as well as the related 

benefits (or absence thereof ) are long-lasting ones, that can 

hardly be calculated over a year or a short period, as is the 

case for the loss or reclamation of agricultural land, residential 

units, roads, or human lives. 

Considering that there barely were mines/ERW in Lebanon 

before the civil war, the pre-civil war period is naturally 

excluded from the scope of this period.

As for the civil war, the complete lack of data, the absence of 

mine action at this time, potentially extreme -but misleading- 

variations in data as well as the very nature of the context call 

for a similar exclusion from this study’s scope.

In addition, mine action was -if not inexistent- very limited 

during the period 1990-1998 and effectively started in 1998, 

with the creation of the LMAC. Therefore, this study will only 

consider the years 1998 and following.

THAT 10 ADDITIONAL YEARS 
WILL BE NEEDED TO COMPLETE FULL 
CLEARANCE OF MINES/ERW IN LEBANON, 
AND THEREFORE ESTIMATES
THE MINE CLEARANCE MISSION
TO TERMINATE AT THE END OF 2027.
It calculates annual benefits of mine clearance until the 

following year (2027), in order to integrate the benefits of the 

full clearance action.

2027

As for the future, it could be argued that annual benefits of 

land clearance will eternally be enormous, as they drastically 

reverse the costs carried by society in a pre-clearance situation.

NONETHELESS, THIS STUDY POSITS  - BASED 
ON ESTIMATIONS OF FUTURE CLEARANCE’S 
PACE, DESCRIBED IN SECTION 3.3. -
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3.2 ESTIMATION
OF PRICE EVOLUTION

The annual benefits of clearance and costs of non-clearance 
are expressed in 2017 prices in order to provide a better 
understanding of the costs and benefits at stake -other things 
being equal- and because all data pertaining to prices is 
expressed in 2017 prices, which is used a price index year. 

Benefits of land reclamation have a particularity: they 
accumulate over the years. Land cleared in year n -be it 
agricultural, residential or forest area- will translate into 
monetary benefits for the years n, n+1, n+2, n+3, etc, as it will 
keep being productive every year, provided no other external 
event puts an end to its productivity. However, it is impossible 
to predict a productivity that extends over an infinite time, nor 
is it correct to attribute this infinite productivity to the land 
clearance activities. Therefore, for each type of land, a 40 year 
“productive clearance lifetime” has been assigned, i.e. a 
number of years during which that land will yield economic 
benefits to society – thanks to the mine clearance activities, 
i.e. these benefits can be attributed to the land clearance. 
Conservative assumptions have been used, in order to 
account for uncertainty about the future. Besides, as a land’s 
productivity can vary over time, a discount or increase rate 
has been assigned to each type of benefits, describing how 
much the production of a given year amounts compared to 
the previous year. Similarly, conservative estimations are used, 
to account for the potentiality that external events impact 
yields offered by the land, although these annual returns are 
expected to increase over time. The below table describes the 
assigned figures for each type of land. 

Data used in the study and results obtained inform about 
national statistics and results, while the last part, consisting 
of three case studies, shows practical examples of partial cost-
benefit assessment on a local level, for three areas affected 
differently and contaminated at different moments in time. 

Indeed, data by region only exists for recent years and does 
barely allow for differentiation based on area.

Furthermore, given the geography of Lebanon, a small country 
with large inner mobility and exchanges, such a differentiation 
would add little insights.

Finally, mine/ERW action expenditures are spent by the central 
state, and the benefits thereof affect the country in its entirety. 

Similarly, economic values associated with cleared or 
contaminated areas (such as market price of forestry products, 
livestock, agricultural production, etc) at the exception of 
residential unit prices, have been assigned a single value, 
although they undeniably differ from one region to another. 

Other estimates, such as number of small ruminants present 
on one ha, average size of a housing unit, average speed on 
roads, etc, have equally been estimated at the national level. 

However, users who wish to introduce adjustments to fit a 
different local context, can do that using the model interface. 

3.3 GEOGRAPHICAL
SCOPE OF THE STUDY

TYPE OF LAND RECLAIMED

AGRICULTURAL LAND

GRAZING LANDS

FORESTS

FORESTRY PRODUCTS

ROADS

INDUSTRY

ECONOMIC ACTIVITY - SERVICES

YEARLY DISCOUNT RATE ON BENEFITS 

- 

1%

-

1%

1%

2.5%

2.5%

Table 3: Productive lifetime of land and evolution rate of production for each type of land reclaimed



3.4 ESTIMATION
OF ANNUAL CLEARANCE

Although the LMAC and other relevant stakeholders have done 
impressive efforts to document the progress of the clearance 
action in recent years, such information is only available for the 
period 2000-2017 and not for the years 1998 and 1999.

The below table gives the area (in ha) cleared every year in that 
period.34  Facing the lack of additional data, this study had to 
estimate the annual clearance of the previous years, i.e. 1998 
and 1999 period. With no additional data, a linear and equal 
pace of clearance is assumed for both years.
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Figure 5: Area cleared (in ha) every year from 2000 to 2017

Additionally, calculating future costs and benefits of mine action requires to estimate the future pace of clearance. For this purpose, 
average annual pace of past clearance was estimated based on the data provided by the LAF. It is assumed that future clearance 
will follow the same pace similar to past clearance. Indeed, while the clearance and surveying teams might be more efficient in 
their action than several years ago, and even with technological advancement, remaining contaminated zones are -for many of 
them- the hardest to access or map, and thus require more time to be cleared. Besides, anticipating a faster pace of clearance would 
be an assumption that lacks evidence, while assuming a similar pace is at the same time based on existing data and conservative. 
The following table sums up these estimations and gives an overview of the estimated evolution of clearance action from 1998 
to 2027. The lightest blue represents the area cleared each year in ha (the axis being on the right side) while the darkest blue 
represents the share of the total contaminated area cleared of mines/ERW each year (the axis being on the left side). Two other 
curves represent cumulative percentages of cleared area.

34       Data provided by the Lebanese Armed Forces in September 2018.
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Figure 6: Estimated evolution of the clearance action from 1998 to 2027
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3.5 ESTIMATION OF
ANNUAL NUMBER OF ACCIDENTS

Data pertaining to the yearly number of casualties is more 
consistent. Indeed, data about yearly casualties could be 
found from 1990 to 2017, although the exact numbers slightly 
vary from one source to another.

The figures shown below might therefore not reflect the exact 
number of casualties for each year of that period but approach it.

As for future casualties, this study estimates them based on 
expected future clearance. It first estimates the number of 
mines/ERW accidents occurring in average on 1 ha of 

contaminated land every year (annual accident risk per ha). 

Departing from the average accident risk for the period 1990-
2017, and assuming this accident risk will remain the same in 
the future, it is possible to assess, with relative precision, the 
number of accidents that will occur every year until 2027 on 
the remaining contaminated land.

The following table shows the number of past accidents 
between 1998 and 2017 and estimated future mine accidents, 
based on the above estimated progression of clearance.
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Figure 7: Estimated annual number of Mines/ER accidents from 1990 to 2027

The above table does not show a linear decrease in the number 
of accidents prior to 2017, despite the continuous efforts and 
improvement of mines/ERW action. However, the number of 
accidents has been decreasing constantly, but this trend is 
hidden by five episodes, linked to Lebanon’s fragile security 
situation, that brought these numbers back up. Exception 
made of these five events, the trend has been a constant 
decrease in the number of accidents in Lebanon:

1990-91: At the end of the civil war, many informal but solid 
borders are opened, mobility in unknown regions increase, 
and with it the number of mines/ERW casualties, particularly in 
Mount Lebanon, where the civil war left an impressive number 
of landmines.

1998: Israeli occupation forces and subordinate militias 
withdraw from Jezzine area, occupied since 1982. The people 
rapid return to their villages and homes explains the increase 
in casualties in 1998. 

2000: Israeli occupation forces withdraw from the South of 
Lebanon, occupied since 1982. Their withdrawal from the 

region is compensated by the discovery of large contaminated 
areas and a violent increase in the number of deaths from 
mines/ERW.

2006: One of the most violent episodes in the history of 
explosive devices, the July War sees the Israeli army drop 
around four million cluster munitions on Lebanon in a 
month, of which an estimated million did not explode. The 
consequences for local populations are terrible, with many 
dying from unexploded submunitions nearly impossible to 
localize.
2011-now: The influx of Syrian refugees in Lebanon reversed 
the decreasing trend in the number of mines/ERW accidents 
occurring on Lebanese territory. For reasons outlined before 
(section 1.3.), Syrian refugees in Lebanon are considerably 
vulnerable to the Mines/ERW threat. As the crisis is still 
ongoing, the trend in the number of victims every year is still 
changing and has not come back to a decreasing trend yet. 
With the possible end of the Syrian War, it is however possible 
to foresee a decrease in the annual number of mines/ERW 
accidents soon in Lebanon. Unfortunately, with the return of 
refugees, accidents are expected to increase significantly in Syria.
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3.6 ESTIMATION OF TYPE OF
AREAS CLEARED AND CONTAMINATED

In addition, data pertaining to clearance and to contamination 
do not allow to differentiate between the type of contaminated 
and cleared land (residential, agricultural, forest, grazing areas, 
etc). When it comes to clearance, the only information one 
can rest on is the order of priorities for clearance outlined 
above (section 1.4). As for the type of areas contaminated, 
data is limited. It is however estimated that “that, [of ] the 
contaminated land yet remaining, 75% can be used for 
agricultural purposes.”35  Yet, limited information is available 
on the potential use of the remaining 25% of the remaining 
contaminated area. In the absence of such precisions and with 
the support of data provided by the Lebanese Armed Forces, 
the study estimates a percentage of contamination for each 
area. It also estimates that the annual clearance effort, for each 
type of contaminated land, is distributed equally to each type 
of contaminated land’s share in the overall contamination. 
Nonetheless, the reality is different, as priorities are assigned 
to contaminated zones, usually depending on the risks a 
zone presents, and the economic benefits drawn from it. As 
such, it is hardly credible to say, as is assumed in the study, 
that clearance of roads and residential areas will end in 2027 
only, alongside clearance of forests and grazing areas. Yet 
again, data is unavailable here, and leads to the conservative 
assumption that clearance is not carried out as a result of 
prioritization of some areas over others. The effects of this 
assumption on the final result is that benefits of clearance are 
more equally spread, whereas the reality suggests that high-
yield areas would be cleared first, thus implying decreasing 
returns of clearance action, with high numbers in earlier

years and smaller benefits in later years of clearance.  Estimating 
the areas contaminated, cleared and remaining by type of 
area (agricultural, residential, etc.) is difficult considering the 
limitations of available data.  Thus, the model estimation is 
based on land use in Lebanon in general, as well as on data 
provided by the Lebanese Armed Forces. 

While data about transport networks and urban areas are taken 
from a document provided by the Lebanese Armed Forces, the 
extent of contamination of rural areas had to be estimated. 
It is important to note that contamination of urban areas is 
probably overestimated, in particular concerning residential 
areas. Yet, without more data, the model is constrained to 
rely available data, before more precise information helps 
refine the model.  Agricultural areas, grazing lands (including 
Other Wooded Lands -OWL) and forests contamination was 
estimated equal to each type of land’s share of the national 
territory, namely 24.20% for agricultural lands, 49.47% for 
grazing lands (and OWL) and 13.4% for forests. As for the 
extent of their clearance, it was estimated based on general 
progresses of clearance: as 68% of the total contaminated land 
has been cleared by the end of 2017, and as these rural areas 
carry large monetary benefits implying a certain prioritization 
over less productive areas, agricultural areas, grazing areas 
and forests are assumed to have been cleared up to 70%, 
with 30% still contaminated by mines/ERW. Finally, the residue 
is counted as other, unproductive land, of which an assumed 
38% have been cleared so far -which remains relatively high for 
unproductive lands.

The below table describes estimations chosen to express 
contamination levels by type of area in Lebanon.

TYPE OF AREA % CONTAMINATION OF WHICH
CLEARED

OF WHICH
REMAINING

HA
CONTAMINATED

CLEARED REMAINING

Agricultural 

Grazing 

Forests

Housing

Roads

Industries

Services

Unproductive 

Total

24.20 %

49.47 %

13.40 %

3.57%

1.18%

0.34%

2.22%

5.62%

100%

70 %

70 %

70 %

73.1 %

49.2 %

8.5 %

66.2 %

38 %

67.77 %

30 %

30 %

30 %

26.9 %

50.8 %

91.5 %

33.8 %

62 %

32.23 %

3919.6

8012.5

2170.4

578.2

191.1

55.1

359.6

910.3

16197

2743.7

5608.8

1519.3

422.7

94.0

4.7

238.0

345.9

10,977

1175.9

2403.8

651.1

155.5

97.1

50.4

121.5

564.4

5,220

35       UNDP (February 2016): Mine Action Programming: Lebanon

Table 4:     Estimated contamination and clearance by type of areas in Lebanon, in 2017



HUMAN BENEFITS
OF MINES/ERW ACTION

4
The Human Benefit of 
Clearance Action Equals the 
Human Costs Avoided by 
Such an Action   
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The loss of human lives and the casualties associated to mines/ERW are without doubt the most damaging 
impact of their presence.  With regards to the loss of human life, the model does not seek to attribute a 
value to human lives, which authors and the agencies commissioning the report consider as priceless and 
inestimable. However, the model places a monetary value to the loss of productive capacity of mine/
ERW victims, as well as the loss of enjoyed welfare incurred by a mine/ERW accident.

To do so, the model takes into account the age and gender distribution of casualties, their outcome 
distribution, as well as national indicators such as gender-segregated employment rates, GDP per capita, 
and other indicators.

4.1 ESTIMATING
THE DISTRIBUTION OF HUMAN CASUALTIES

4.1.1 GENDER AND AGE
DISTRIBUTION
OF CASUALTIES

The Landmine and Cluster Munition Monitor as well as data 
provided by the Lebanese Armed Forces indicate the gender 
distribution and the age distribution of mines/ERW casualties, 
with 78.8% of the victims being males and 73% of the 
victims being adults (over 15 years old).36  However, the cross-
tabulation of this data is unavailable.

The estimated distribution of casualties presented below 
therefore rests on the probably inexact assumption that the 
gender distribution of casualties remains the same across 
both age groups. 

In fact, it is likely that this assumption drives the human benefits 
of clearance down, in comparison to what they are in reality: the 
assumption that the gender distribution of ERW/mine casualties 
remains the same across both categories of age almost certainly 
fails to describe the real situation. Indeed, economic, cultural 
and social factors present in the Lebanese context suggest 
that adult women have less economic activity, less travels and 
therefore less risks than their male counterparts. For children 
however, the gender difference is expected to be less salient, 
as the gender difference in mobility is smaller  for children

than for adults, while mobility is a determinant of ERW/mine 
risk.   Thus:
-    Among the 21.2% female victims of ERW/mines, the share 
        of young girls is probably higher than 27%, while the share 
       of adult women is probably lower than 73%. 
-     Conversely, among the 78.8% of male victims, the share of 
       boys is probably lower than 27% and the share of adult 
       men higher than 73%.

This assumption arguably has the effect of underrepresenting 
the share of adult men and young girl victims, while inflating 
the share of young boys and adult women victims, in 
comparison to the assumed real distribution.

Data from other countries and expectations arising from 
the Lebanese cultural context, suggest that underreported 
casualties are more frequent among women than among men. 
Although it is impossible to know the number and nature of 
unreported casualties, the number of casualties might be 
slightly underestimated, even more so in the female category. 
The below data summarizes the estimated gender and age 
distribution of mines/ERW casualties in Lebanon.

36     Landmine & Cluster Munition Monitor (July 23, 2015): “Lebanon, Casualties and Victim Assistance”. Also: Data provided by the Lebanese 
     Armed Forces in September 2018.
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CASUALTIES

FEMALE

MALE

TOTAL

CHILDREN

5.72%

21.28%

27%

Table 5: Estimated distribution of ERW/Mines casualties across gender and age in Lebanon

ADULTS 

15.48%

57.52%

73%

TOTAL

21.2%

78.8%

100%

4.1.2 DISTRIBUTION
OF CASUALTIES 
BY OUTCOME

Data pertaining to the outcome of mines/ERW casualties is 
unavailable in the Lebanese context. Nonetheless, the total 
number of death and of accidents is disclosed.

While data about the remaining 75.80% is unavailable, 
it is possible to draw on experience from other countries 
contaminated by mines and ERW, until more precise and 
detailed statistics become available. By comparing a number 
of studies, we estimated that in average, casualties are 
distributed as described in the below table. In order to produce 
a conservative estimation, light injuries have been slightly 
overestimated, with a proportion of accidents more likely to 
be under the threshold of 10%. 

This, however, compensates the higher likeliness that light 
injuries be underreported. 

The below table also informs about the estimated degree 
of disability entailed by every outcome. These estimations 
estimate the loss of productive capacity and welfare for a 
mines/ERW survivor who suffered an injury, compared to his 
situation prior to the accident. 

These estimations will be used later, in order to evaluate the 
cost to society of an injured victim. Assumptions about the 
degree of disability entailed by each category of injuries are 
drawn from a similar study carried out in Afghanistan.37 

The aggregation of the estimated distribution of casualties by 
outcome, by gender, by age and by year allows us to estimate 
the number of casualties and their outcome for each age 
and gender group, for every year between 1998 and 2027. 

IN LEBANON,
AROUND 24.20%
OF MINES/ERW ACCIDENTS
LEAD TO DEATH OF THE VICTIM.

37    Byrd, W. A. and Gildestad, B. (2001): The socio-economic impact of mine action in Afghanistan – A cost benefit analysis. The World 
      Bank, Washington DC.

TYPE OF OUTCOME 

DEATH

BLINDNESS

AMPUTATION / HEAVY INJURIES

LIGHT INJURIES

SHARE OF CASUALTIES

24.20%

7.00%

56.60%

12.20%

Table 6: Estimated distribution of casualties and estimated degree of disability by type of outcome

ESTIMATED DEGREE OF DISABILITY

100%

70%

60%

10%

R.I.P



4.2 LOSS OF PRODUCTIVITY AND WELFARE 
ASSOCIATED WITH MINE/ERW FATAL 

Precisely evaluating the human cost of an accident is difficult, 
as many aspects of this cost are not quantifiable. However, 
many have attempted to evaluate it, in particular to inform road 
safety policies. Accepted methods are traditionally based on 
the resources needed to correct the economic consequences 
of the accident (such as the victim’s loss of productivity) or 
restore the victim and potentially its relatives to the pre-
accident situation. Again, the loss associated with a casualty 
also constitutes the benefit of an avoided casualty resulting 
from clearance action. 

The method selected in this study to attribute a monetary 
value to the loss of a human life is close to the Value of Lost 
Lifetime Years method.

The Value of Lost Lifetime Years measures the loss to society 
when one individual dies or become disabled, based on two factors:

ESTIMATED LOSS OF PRODUCTIVE CAPACITY
TO SOCIETY:
This factor is differentiated by age and gender and informs 
about the contribution of each population category to the 
national GDP. For each category of population, it gives an 
estimate of the average productive loss of productive capacity 
to society of one casualty. 

ESTIMATED LOSS OF ENJOYMENT OF “WELFARE” 
ACTIVITIES OR VALUE OF LOST WELFARE (VLW) 
APPROACH:
This factor incorporates the value of the leisure time in addition 
to working time. This value includes the loss of consumption 
but also covers the fact that the victim is unable to undertake 
other activities promoting its wellbeing. Therefore, the loss 
of welfare associated with a casualty is considered at least 
equivalent to the victim’s contribution to the economy, while 
estimates from industrialized countries usually take a much 
higher percentage. This study will add a third factor, often 
omitted in such studies, yet significant, in particular in the 
Lebanese cultural, social and economic context: 

NON-MARKETED ECONOMIC ACTIVITY
AND PRODUCTION FOR OWN USE:
While GDP includes private consumption, it is limited to 
marketed goods and services and excludes non-marketed 
production, solidarity, as well as production for own use. 
This is important, in particular in the Lebanese context, as 
many of the 74% of women and 23% of men absent from 
labour force participation undertake economic activities not 
accounted for in the GDP. As explained below, the contribution 
of unemployed people, through non-marketed activities, is 
equal to the Gross Household Product (GHP)/capita.

4.2.1 ESTIMATED ANNUAL LOSS
OF PRODUCTIVE CAPACITY
TO SOCIETY

To estimate the loss of productive capacity to society of 
a mine/ERW fatal casualty, our approach differentiates 
by gender and age, in order to estimate each category’s 
contribution to the economy. 

In 2017, each member of the working population, i.e. Aged 
between 15 and 64 years old, contributed 23,763 USD 
annually to GDP. 

AS SUCH, WHEN AN EMPLOYED 
ADULT LEBANESE DIES
FROM A MINE/ERW ACCIDENT,
IT IS ESTIMATED THAT
23,763 USD
OF PRODUCTIVE CONTRIBUTION
ARE LOST BY THE LEBANESE SOCIETY 
FOR EVERY YEAR THIS PERSON WAS 
EXPECTED TO HAVE A PRODUCTIVE 
CONTRIBUTION, I.E. TO WORK. 
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4.2.2 ESTIMATED ANNUAL LOSS
OF NONMARKET
PRODUCTIVE CAPACITY

Several economists have argued for a new measurement of 
national wealth including non-market activity and replacing 
the traditional use of the GDP as main indicator of wealth: The 
Gross Economic Product (GEP). The GEP would be the addition 
of the marketed production (GDP) and the non-marketed 
production, the Gross Household Product (GHP). 38

Precisely calculating the GHP requires to have precise data 
on the number of people performing nonmarket activity, the 
number of hours spent in it, as well as a valuation method for 
this work. Although these data are not available for Lebanon, 
and since an estimation of Lebanon’s GHP is not the purpose 
of this study, the study will formulate a series of assumption 
in order to estimate the GHP, that other studies across the 
world have made. Refinement of these assumptions and of 
the measurement method is always possible and would help 
enhance the model’s precision.

Numerous studies have attempted to attribute a monetary 
value to nonmarket activity. Predominantly a women’s 
activity, non-market activity includes housework, childcare, 
as well as production for own use. The techniques for 
valuation of nonmarket activity are different and lead to very 
heterogeneous results.

Non market activities represent a significant economic output. 

Measurement methodologies and choices might be arbitrary, 
yet they come closer to the reality than the mere omission of 
nonmarket activity in national economic statistics. In particular 
in the ERW/mine context, the loss of an unemployed adult 
cannot be considered the loss of an unproductive person. 
Furthermore, the Lebanese socio-cultural context, in which 
most women stay at home to perform long hours of household 
work, invites to take into account nonmarket activity.    

38      See: Ironmonger, D., Soupourmas F. (2002): “Calculating Australia's Gross Household Product: Measuring the Economic Value of the 
       Household Economy 1970-2000”. Department of Economics, Working Papers Series 833, The University of Melbourne.

WORKING AGE POPULATION

EMPLOYMENT RATE (%)

EMPLOYED POPULATION

GDP (USD)

AVERAGE CONTRIBUTION OF ONE EMPLOYED LEBANESE TO GDP (USD)

WOMEN (15-64)

2,066,829

21.43%

442,921

Table 7: Contribution of one employed Lebanese to GDP (USD)

MEN (15-64)

2,093,285

66.85%

1,399,361

TOTAL (15-64)

4,160,114

44.22%

1,842,282
43,779,000,000
23,763



Performing nonmarket activity has an opportunity 
cost. In the case of a woman performing long hours of 
household work for example, the opportunity cost for 
that woman is the cost of not entering the formal labour 
market, or the cost of not outsourcing to a specialist (e.g. 
cook, restaurant) or a generalist (e.g. housekeeper), as 
well as the cost of using (and depleting) own material 
to perform non-market activities (e.g. home cooking). 39

While all the above-listed alternatives would constitute 
market activities and therefore be included in the GDP, 
the choice to undertake nonmarketed activity instead 
is not. Yet, nonmarket activity, including childcare, 
housework, production for own use, etc., is absolutely 
necessary to the country’s economy. It can therefore not 
be omitted.

Because alternative choices would lead to expenditures 
included in the GDP (such as a salary) and because time 
spent for nonmarket activity is generally superior than 
time spent for market activity, nonmarket activity is as 
necessary to the Global Economic Product as marketed 
activity is. Therefore, it is assumed fair, if not conservative, 
to consider the contribution of one person performing 
non-market activity as equal to the GDP per capita.

Though many children perform housework and 
contribute positively to nonmarket activity, children’s 
contribution is estimated inexistent. Similarly, although a 
majority of employed persons also perform housework, 
childcare, etc., non-marketed activity is not considered 
their primary contribution and will thus not be 
accounted for. These exclusions allow for a conservative, 
undervalued estimation of nonmarket productivity. 

Therefore, only adults without formal employment 
are considered contributors to the national Gross 
Household Product (GHP). This also allows for the 
inclusion of informal labour and production for own use 
in the Gross Economic Product (GEP) estimation.

1

2

3

4

5

39      See: Ironmonger, D., Soupourmas F. (2002): “Calculating Australia's Gross Household Product: Measuring the Economic Value of the 
      Household Economy 1970-2000”. Department of Economics, Working Papers Series 833, The University of Melbourne.

THEREFORE,
THE AVERAGE CONTRIBUTION
OF ONE UNEMPLOYED ADULT
TO THE GHP IS ESTIMATED EQUAL 
TO THE GDP PER CAPITA.
IF WE ASSUME THAT EACH 
UNEMPLOYED LEBANESE ADULT 
CONTRIBUTES EQUALLY TO GHP, 
EACH CONTRIBUTES
8,524 USD
ANNUALLY TO THE GHP.
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4.2.3 ESTIMATED
ANNUAL LOSS
OF WELFARE

While the former two sections intend to evaluate the annual 
productive contribution of employed and unemployed 
Lebanese, this section aims at evaluating the annual loss 
of welfare for a mines/ERW fatal casualty. In accordance 
with the Value of Lost Welfare (VLW) approach, this loss can 
reasonably be assumed to be at least equal to the victim’s 
contribution to the economy, although estimates from 
industrialized countries usually take a much higher percentage. 

Indeed, the Value of Lost Welfare (VLW) approach, also called 
the Full-income approach, relies on the concept of Value of 
Statistical Life (VSL) and “incorporates non-market losses 
such as forgone leisure, non-health consumption, and the 
value of good health in and of itself”.40  In itself, contribution to 
the Gross Economic Product (to the GDP or to the GHP) allows 
for increased welfare (such as booking a travel with money 
earned from market activity or enjoying the product of a 
nonmarket activity, such as a meal or clean clothes). However, 
the value of welfare is superior to the value of the individual’s 
contribution, as it also includes welfare activities that are 
accessible even without that contribution (such as having 
an enjoyable discussion or running in a forest). As those later 
welfare benefits are unquantifiable, and in order to provide 
for a conservative estimate of the Value of Lost Welfare, they 
will be excluded from the calculation, thereby providing an 
underestimation of the value of lost welfare.

                                  THIS STUDY THUS
                                  ESTIMATES THAT
A VICTIM’S LOSS OF WELFARE
IS EQUIVALENT TO
THE VICTIM’S CONTRIBUTION
TO THE GROSS ECONOMIC PRODUCT
(GDP OR GHP).
CONSEQUENTLY, THE LOSS OF
AN EMPLOYED VICTIM’S WELFARE
EQUATES 23,763 USD ANNUALLY, 
AND THE LOSS OF
AN UNEMPLOYED VICTIM’S WELFARE
EQUATES 8,524 USD ANNUALLY. 

40      Alkire B., Shrime M., Dare A., Vincent J., Meara J. (2015): “Global economic consequences of selected surgical diseases: A modelling 
       study”. Lancet Glob Health, Vol 27, No 3, April 2015.

IN USD

PRODUCTIVE CONTRIBUTION TO GROSS ECONOMIC PRODUCT

VICTIM’S LOSS OF WELFARE

ESTIMATED ANNUAL LOSS FOR ONE FATAL CASUALTY

EMPLOYED

23,763

23,763

47,526

NOT EMPLOYED

8,524

8,524

17,048

Table 8: Estimated annual loss of productive contribution and loss of welfare for adult mine 



4.2.4 ESTIMATED ANNUAL
TOTAL LOSS
(PRODUCTIVITY AND WELFARE)

The below table gives the annual loss of productive contribution for one typical mine/ERW adult victim by gender, thereby factoring the 

difference in employment rates, while assuming that their contribution to GDP and GHP is equal to their shares of employment (omitting 

gender pay gaps,). The non-employment rate should not be equated with unemployment rate, as the former also includes inactive 

people, while the latter only includes active, unemployed people.

EMPLOYED VICTIMS

ANNUAL LOSS OF PRODUCTIVITY AND WELFARE FOR 1 EMPLOYED VICTIM (USD)

EMPLOYMENT RATE

AVERAGE LOSS FOR 1 FATAL CASUALTY BY GENDER (USD)

UNEMPLOYED VICTIMS

ANNUAL LOSS OF PRODUCTIVITY AND WELFARE FOR 1 UNEMPLOYED VICTIM (USD)

NON-EMPLOYMENT RATE 

AVERAGE LOSS FOR 1 FATAL CASUALTY BY GENDER (USD)

TOTAL OF ANNUAL LOSSES FOR 1 TYPICAL FATAL CASUALTY

TOTAL OF EACH GENDER’S SHARES OF ANNUAL PRODUCTIVITY LOSSES

TOTAL OF EACH GENDER’S SHARES OF ANNUAL WELFARE LOSSES

WOMEN MEN

47,526

17,048

Table 9: Annual loss of productive contribution and welfare for adult mine victims by gendervictims

21.43 %                 66.85 %

10,184                 31,771

78.57 %                 33.15 %

13,394                 5,651

23,579                   37,423

11,790                    18,711

11,790                 18,711

In summary, Although the inclusion of nonmarket activity slightly corrects 
the employment difference between men and women, losses 
of productivity and welfare are around 60% higher when 
the victim is a male, which is not surprising considering the 
low contribution attributed to nonmarket activity compared 
to formal employment and considering that welfare is 
estimated equivalent to productive contribution, thereby 
doubling the difference between employed (mostly males) 
and unemployed (mostly females).

WHEN A FATAL MINE/ERW CASUALTY
KILLS AN ADULT LEBANESE,
THE MONETARY ESTIMATION IN TERMS OF LOSS
OF PRODUCTIVITY AND ENJOYED WELFARE OF THAT PERSON 
REPRESENTS, IN AVERAGE, 23,579 USD IF THAT PERSON
IS A WOMAN AND 37,423 USD IF THAT PERSON IS A MAN
during the year the accident occurs. The long-term cost will 
be detailed in the next section.
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4.2.5 ESTIMATED TOTAL LOSS
OF PRODUCTIVITY
AND WELFARE OVER A LIFETIME

The above section indicates the annual loss of productivity and 
welfare for each category of mines/ERW victims. However, loss 
of human lives does not only weigh on society during the year 
they occur, but impact society on the long term, as the lost 
productive capacity and the lost enjoyment of welfare remain 
lost in subsequent years. This section intends to attribute 
a long-term value for the loss of productivity and welfare 
consequent to mines/ERW accidents, i.e. a cost reflecting the 
productivity and welfare loss over the lifetime that could be 
expected without the presence of mines/ERW. In accordance 
with the above-described categories of losses to society, it is 
possible to estimate the average cost of the loss of a life to a 
mine/ERW over a life time.

Considering the age pyramid of Lebanon, a 35-years old 
person can be considered representative of the middle 
of the age group 15+. In line with national statistics 
about life expectancy and retirement age, an average 
productive lifetime of 30 years (until 65) and a remaining 
life expectancy of 45 years (until 80) will be assumed for 
the age group 15+. People enjoy welfare during their 
entire life, and only have a productive capacity during 
their productive life.

A 10-year-old child can be considered representative of 
the middle of the 0-15 age group. Victims aged less than 
15 are assigned a remaining life expectancy of 70 years 
(until 80).

They are estimated to reach productive age after 10 
years in average (as they turn 20), a time during which 
they enjoy welfare, equivalent to their expected future 
contribution and in spite of no productive contribution. 
From the moment they reach productive age, they are 
assigned a remaining productive life of 45 years (until 65).  

Future contributions are all discounted at a 2% annual 
rate in order to account for possible loss of productive 
capacity (and welfare) for reasons other than mine 
accidents, as well as to provide a conservative estimation. 

The annual productivity loss for adults for the 1st year 
has been demonstrated in Table 11. For children, the 
estimated loss departs from this basis, but estimates 
the first productive year to be in 10 years, a time during 
which the productive capacity is discounted at a 2% rate.

-

-

-

-

Table 10: Average loss (productivity and welfare) over a lifetime for one mine/ERW fatal accident

GENDER             AGE             LOSS OF PRODUCTIVE
CAPACITY (USD)

LOSS OF WELFARE
(USD)

TOTAL LOSS
OVER LIFETIME (USD)

FEMALE

MALE

CHILDREN

ADULTS

CHILDREN

ADULTS

287,603 $

267,928 $

456,460 $

425,233 $

446,165 $

351,992 $

708,115 $

558,652 $

733,768 $

619,920 $

1,164,575 $

983,886 $

The above table informs about the long-term cost for society, 
when one person is killed by a mine/ERW, depending on that 
person’s gender and age.

FOR EXAMPLE, WHEN A MAN DIES FROM A MINE/
ERW, SOCIETY LOSES, IN THE LONG-TERM, ALMOST 

1 MILLION USD OF PRODUCTIVE CONTRIBUTION 
AND WELFARE ENJOYED, IN AVERAGE.

Nonetheless, the risk of accident is not the same for each of 
the above described gender and age categories and the above 
table does not allow for factoring in the casualties’ distribution. 



Among the main assumptions that lead to a probable 
underestimation of the obtained value is children’s 
contribution. Indeed, the informal economy employs child 
labour. And more importantly so, the nonmarket economy is 
partly constituted of children’s contribution.

Furthermore, as they are not accounted for in the GDP, 
informal activities are only counted in nonmarket activity, 
alongside household tasks, although the contribution of 
a person in the informal sector is probably closer to the 

average contribution in the formal economy. Finally, while 
economic data is available for the specific age category of 
over 64 years-old people, data about mine victims does not 
exist for this category.

We therefore decided to exclude this category from the 
calculations. Nonetheless, the impact of this exclusion is 
probably limited, as victims of mines and ERW are less likely 
to be over 64 years old, due to economic, social and cultural 
factors. 

4.3 ESTIMATING THE ECONOMIC COST
OF ALL MINE/ERW CASUALTIES

The above section 4.2. allowed for an economic valuation of 
productivity and welfare lost consequently to an ERW/Mine 
accident, depending on the gender and age of the victim. 

However, consistently with the distribution of accidents by 
outcome described in section 4.1.2., less than a quarter of the

victims die from a mine/ERW accident. This section therefore 
intends to estimate the total cost of mines/ERW casualties, 
building on the previous section. This estimation thus 
includes the cost of non-lethal casualties, traditionally 
leading to injuries, decreased productivity, decreased welfare 
and medical costs.

4.3.1 ASSESSING
MEDICAL COSTS

According to a similar study carried out in Afghanistan, 
victims of ERW/mines with serious injuries need, in average, a 
hospital treatment of 30 days.41  A majority of victims present 
serious injuries: first because mines and ERW traditionally 
cause heavy casualties, second because a part of the small 
injuries, which do not require hospital treatment, are 
expected to remain unreported. Distribution of accidents 
by type of outcomes (death, blindness, amputation/heavy 
injuries and light injuries) as well as the estimated degree 
of disability associated with each of these outcomes are 
described in section 4.1.1. 

Recent data about the average cost of a hospital stay is 
lacking. This study uses World Health Organization (WHO) 

data from 2005 and estimates the current cost of a hospital 
stay by adding the annual inflation rate in Lebanon. It takes 
the cost of secondary and tertiary healthcare but excludes 
the cost of primary healthcare, as primary healthcare is not 
concerned with the types of injuries potentially caused by 
ERW/Mines. Indicated prices are prices of public hospitals. 
Similar data is not available for private hospitals, constituting 
the majority of hospital admissions in Lebanon. Nevertheless, 
all studies pertaining to the hospital sector in Lebanon show 
that public hospitals are cheaper than private hospitals. 
Therefore, the cost indicated is well below the actual average 
cost of hospital stays in Lebanon. In the absence of sufficient 
data, this choice allows for a conservative estimate of medical 
costs from ERW/Mines. 

62



63

IN 2005,
ONE NIGHT IN SECONDARY
OR TERTIARY HOSPITAL 
IN LEBANON
COST, IN AVERAGE, 73.13 USD.42 
        WITH AN ADJUSTMENT
        FOR INFLATION, IT IS ESTIMATED   
          THAT THE COST ROSE
         TO 111.25 USD IN 2017. 
These numbers inform about the unit cost per patient-day 
at a public hospital in Lebanon. This estimation provided by 
WHO does not include the cost of drugs and diagnosis, but 
only the “hotel component” of hospital costs. Data on the 
cost of healthcare in Lebanon indicates that  drugs constitute 
25% and diagnostic tests 19,4% of the total.43  If the costs of 
personal and various smaller additional costs are excluded, 
the total unit cost per patient per day, including the “hotel 
component”, drugs and diagnostic costs, was thus equal to 
170.11 USD in 2017.

Again, this is a conservative estimate, taking into account only 
a part of hospital costs, and estimating for public hospitals 
only. Although the patient is not paying this entire amount, 
with the Lebanese State and private insurances contributing, 
the treatment capacity and resources spent for mines/ERW 
accident victims represent a diversion of resources from other 
patients, as these resources have possible alternative uses. It 
is therefore the opportunity cost, rather than the actual bill, 
which is here considered. 

Although death can happen after patient care in a hospital, no 
hospital cost is added to the cost of lethal casualties.

Similarly, no hospital cost is added to the cost of light injuries, 
although many of these might require a stay (though shorter 
than 30 days) in hospital. 

OVER THE COURSE OF A MONTH, 
ONE VICTIM WITH SERIOUS 
INJURIES WILL THUS, IN AVERAGE, 
COST 5,103 USD TO SOCIETY. 

As explained earlier, an average number of 30 nights is spent 
in hospital by patients with serious injuries. 

4.3.2 ESTIMATED LOSS
OF PRODUCTIVITY AND WELFARE 
FROM NON-LETHAL INJURIES

Estimated degree of disability linked to each possible 
outcome is described in section 4.1.2. Indeed, a survivor of 
a mine/ERW accident who was injured is not likely to enjoy 
the same productivity after the accident, in particular when 
the victim’s work includes physical labour. As a victim’s 
welfare is considered equal to his economic contribution, 
the value of lost welfare will be equal to the value of lost 
economic contribution.

The economic value of this loss of productivity and welfare 
is obtained by applying, for each possible outcome, the 
percentage of estimated disability to the victim’s lifetime total 
of productive contribution and welfare.

For example, a mine/ERW accident causing an adult man’s 
loss of sight costs, in total, 688,720 $ (70% of 983,886) to 
society, hospital costs excluded.

41      Byrd, W. A. and Gildestad, B. (2001): The socio-economic impact of mine action in Afghanistan – A cost benefit analysis. The World 
      Bank, Washington DC.
42     World Health Organization: “Lebanon - Estimates of Unit Costs for Patient Services for Lebanon”. URL: http://www.who.int/choice/
      country/lbn/cost/en/ (accessed on 12/07/2018)
43     Ammar W et al. (2000): « Lebanon National Health Accounts ». URL: http://siteresources.worldbank.org/INTHSD/Resourc
     es/376278-1261143298590/6660179-1280173228245/LebanonNHA.pdf (accessed on 08/07/2018)



The below table describes the cost to society of a non-lethal ERW/mine casualty by outcome. As estimations 
about one victim’s economic contribution and welfare are contingent on a gender and age differentiation, 
the below table is also segregated by age and gender. Hospital costs are mentioned under the table, for the 
categories blindness and heavy injuries, but not included in the calculations of loss of productive capacity 
and welfare.

Table 11: Average cost of healthcare, lost productivity and lost welfare for a non-lethal accident

GENDER                                   AGE                 BLINDNESS HEAVY INJURIES LIGHT INJURIES

FEMALE

MALE

HOSPITAL COSTS

CHILDREN

ADULTS

CHILDREN

ADULTS

455,283 $

384,644 $

790,582 $

667,919 $

5103.3 $

390,243 $

329,695 $

677,642 $

572,502 $

5103.3 $

65,040 $

54,949 $

112,940 $

95,417 $

0 $

To give an example of the economic loss for society incurred 
by mines/ERW accidents, the below table describes estimated 
economic losses for the year 2017. If it is admitted that 28 
mines/ERW accidents occurred in 2017, distributed by gender 
and age as described in section 4.1.1. and by outcome as 
described in section 4.1.2.,

THE TOTAL HUMAN COST OF MINES FOR 
SOCIETY IN THAT YEAR AMOUNTED TO MORE 
THAN 17 MILLION USD(17,219,690 USD). 

It is interesting to note that more than half of this 
cost is engendered by mines/ERW accidents causing 
amputations or heavy injuries (9,130,261 USD), while 
almost 70% is caused by adult men victims of ERW/Mines 
(10,238,840 USD).

Table 12: Average cost of healthcare, lost productivity and lost welfare for a non-lethal accident

GENDER                      AGE                 BLINDNESSDEATH
HEAVY
INJURIES

FEMALE

MALE

CHILDREN

ADULTS

CHILDREN

ADULTS

284,598 $

650,082 $

1,678,923 $

3,835,016 $

6,448,619 $

58,198 $

133,176 $

342,075 $

782,265 $

1,315,715 $

LIGHT
INJURIES

404,007 $

924,780 $

2,337,081 $

5,428,223 $

9,130,261 $

14,348 $

32,773 $

84,640 $

193,335 $

325,096 $

TOTAL

761,151 $

1,740,811 $

4,478,889 $

10,238,840 $

17,219,690 $
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4.4 ESTIMATING
THE BENEFITS RESULTING
FROM MINES/ERW CLEARANCE

As mentioned earlier, the human benefit of clearance action 
equals the human costs avoided by such an action (i.e. the costs 
related to accidents, avoided through clearance). Therefore, 
while the previous sections estimated the cost of mines/
ERW accidents, this section is concerned with estimating 
the human economic benefits associated with mines/ERW 
clearance. This measurement is therefore related to the area 
cleared every year. The number of human accidents including 
mines/ERW is related to the contamination. The more mines/
ERW are present, the higher the risk of accident.

This study considers that the benefit of one year of clearance 
is only visible starting the following year. This allows for 
production of a conservative and simpler estimation, as well 
as cancels the timing problem that would be posed otherwise, 
i.e. determining at what moment of the year the clearance 
operation was carried out. What is counted as human benefits 
of the year n in the results thus corresponds to the benefits of 
clearance carried out during year n-1.  Bearing this in mind, 
the benefits of clearance expressed in year n (i.e. of clearance 
carried out during year n-1) are calculated through multiplying 
the human cost of year n-1 by the percentage of the remaining 
contaminated area cleared in year n-1. Indeed, the accidents 
making up for the human costs of year n-1 happened on the 
remaining contaminated area. Thus, in the following year (year 
n), the number of accidents will be decreased by the percentage 
of this remaining contaminated area that was cleared in year 
n-1. However, and unlike with land contamination, human 
benefits of one year of clearance (i.e. avoidance of the costs 
of accidents that would happen without that clearance) are 
repeated every year and not only during the year of clearance. 
Indeed, once 1 ha of contaminated land is cleared, accidents 
will no longer happen on it, not only during the year of 
clearance, but also in the future. Therefore, clearance works of 
2008 for example, will still carry benefits every year until 2048.

Yet, in order to produce a conservative estimation and because 
benefits of a given year’s clearance cannot be dragged 
eternally, this study assumes that a cleared area carries 
benefits, in terms of diminution in human accidents involving 
ERW/Mines, during 40 years after its clearance rather than for 
an unlimited period. This does not mean that human accidents 
resume on this area after clearance. This simply means that, as 

populations adapt to the mines/ERW risk, accidents involving 
mines/ERW decrease over time, and would probably no longer 
occur after some time, even in the absence of clearance. For 
the same set of reasons, i.e. that populations adapt and that 
the risk of accident decreases over the years regardless of 
clearance operations, the annual benefits of clearance are 
discounted at a 10% rate every year. This signifies that, with 
populations adapting, spreading awareness about mines/ERW 
precise location, etc. the risk of accident decreases by 10% 
every year, in comparison to the previous year. 

Unfortunately, available data does not allow to differentiate 
mine accidents by location, nor to know whether an area 
cleared was a highly risky area such as a building in an urban 
area, or a less risky area such as a wasteland inaccessible by 
road. For these reasons, this study will consider the reduction 
of risk proportional to the reduction of contaminated land, 
i.e. if 5% of the remaining contaminated area is cleared in one 
year, the risk of mines/ERW accident decreases by 5%.

The effect this assumption has on the results is probably one of 
lowering the human benefits of mine clearance in earlier years, 
while inflating them in later years of the clearance process.

Indeed, in practice, and as exemplified by LMAC guidelines, 
clearance operations are assigned priority areas depending on 
the risk of accident and the economic benefits expected from 
clearance. Riskier or economically important areas such as 
urban areas are therefore likely to be cleared before less risky 
or economically less important areas such as mountainous 
grazing lands. As such in practice, the early years of clearance 
would yield much higher economic benefits. In comparison, 
later years (after 2025 for example) would yield comparatively 
lower benefits, as the remaining contamination by then will 
probably be localized in less risky and/or less economically 
important areas.

While keeping in mind the above explanations about 
shortcomings of the available data, and choices made for 
estimations, it is now possible to add the benefits of every 
year of clearance in order to estimate the human benefit of 
past clearance, as well as the expected human benefit of 
future clearance.



In total, clearance carried out between 
1998 and 2017
caused society to save 
227,296,903 USD
in human costs, i.e.
MEDICAL COSTS AND COSTS OF 
LOST PRODUCTIVITY AND WELFARE. 
Future clearance, from 2018 to 2027 
is expected, in turn, to SAVE SOCIETY 
105,370,823 USD
in human costs. 

This difference between past and future can mostly be 
explained by a few episodes of Lebanese recent history that 
dramatically pushed up the yearly numbers of mines/ERW 
accidents, such as the Israeli withdrawal of 2000 or the 2006 
aggression, as well as the Syrian crisis.

Expectations about future mines/ERW accidents in contrast, 
do not include such events and therefore remain stable 
throughout the coming years. Besides, early clearance efforts 
are expected to have targeted riskier areas and therefore 
saved more lives than later clearance efforts.

Hence, the benefit of future clearance is estimated at less than 
half the benefit of past clearance, because future clearance is 
not expected to save as many lives as past clearance did.

4.5 ESTIMATING
THE BENEFITS RESULTING
FROM MINE RISK EDUCATION (MRE)

While the above section estimates the benefits of mine/
ERW clearance, these benefits only constitute a portion of 
the human benefits linked to mines/ERW action, the same 
way mine/ERW clearance represents a portion of mines/ERW 
action. Indeed, an important component of mines/ERW action 
is the Mine Risk Education (MRE) component, aimed at raising 
awareness of mines/ERW among populations. 

It is however complicated to estimate the number of 
accidents avoided through awareness-raising, as these 
accidents precisely did not occur. Nonetheless, an awareness 
factor is assumed in this model, as a function of the total 
human cost for each year. The model thus assumes that, 
while the annual human cost of mines/ERW accidents is high, 
a fraction of it would have been added to the total human 
cost in case no MRE had been carried out. This reduction in 
the number of accidents and hence in the costs associated 
to these hypothetical accidents is considered the human 
benefit of MRE. 

The below graph shows the values attributed to the awareness 
factor. Although the awareness factor varies depending on the 
year chosen, it remains at 10% for most of the years. A 10% 

awareness factor means that 10% more accidents would have 
occurred, and therefore 10% of the total human cost for that 
year would have been added, if no MRE activities had taken 
place. This is a rather conservative estimation, considering that 
MRE action generally targets hazardous, therefore risky areas, 
trigger a lot of discussion within communities and spread in an 
exponential manner through word of mouth, rather than only 
touching targeted populations.

The awareness factor is estimated higher for the years 1998 
(20%), 2000 and 2006 (40%). Indeed, although these periods 
were deadlier, they also triggered more MRE action and more 
awareness about the mines/ERW situation in Lebanon.
In particular after the events of 2000 and 2006, the large 
mines/ERW contamination, and the uncertainty about their 
exact location prompted many actors to increase their 
awareness raising efforts and to prevent human casualties 
through prevention and education rather than clearance, 
mostly because of lack of resources and knowledge about the 
mines/ERW precise location. To the contrary, the awareness 
factor decreases to 5% from 2011 until now, which reflects 
the increase in the number of human accidents involving 
mines/ERW.
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While this number can be attributed to the Syrian refugee 
crisis, it also signifies that the necessary awareness-
raising efforts were not sufficient, particularly among 
vulnerable populations and refugee populations. For 
future years, the awareness factor is estimated at 10%,

signifying that every year’s MRE efforts result in a 
reduction of accidents equal to 10% of the number of 
accidents that occurred during this year. This means that, 
every year, MRE efforts result in benefits equal to 10% the 
human cost of that year.

WITH THE ABOVE-SHOWN
AWARENESS FACTORS FOR EACH YEAR, 
THE HUMAN BENEFIT RELATED
TO MINE RISK EDUCATION CAN BE ESTIMATED.
THIS BENEFIT AMOUNTS TO
116,694,150 USD
FROM 1998 TO 2017
AND IS EXPECTED TO AMOUNT
TO 10,803,072 USD FROM 2018 TO 2027.

45%

40%

35%

30%

25%

20%

15%

10%

5%

0%

Like in the section on the human benefits of clearance, this 
large difference can first and foremost be attributed to the fact 
that events such as the 2000 Israeli withdrawal or the 2006 
Israeli bombings are not accounted for in future years, which 
are assumed calm and peaceful. Another similarity with the 
previous section is the decreasing marginal benefit of both 
mines/ERW clearance and education over time: while early 

MRE campaigns might have touched the riskiest and most 
vulnerable populations and added a lot to their awareness of 
the danger, future MRE can either target less risky populations 
or repeat the same message to already aware populations 
(thus saving comparatively less lives). Hence MRE benefits are 
decreasing over time, as MRE efforts carried out in the future 
are expected to save less lives than they once used to. 

Figure 8: Estimated awareness factor by year
AWARENESS FACTOR BY YEAR



RECLAMATION
OF RURAL AREAS

5
Cleared Agricultural Lands
Will be Returned
to Productive Use
Immediately After Their 
Clearance from Mines/ERW
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Based on available data, the model assumes the hereunder 
distribution of contaminated area per type of land.  (see 
section 3.5) 

Data about the surface occupied by each type of crop is 
available the Ministry of Agriculture and FAO agricultural 
survey 2010.  In turn, the Lebanese Mine Action Centre provides

2017 data pertaining to the mines/ERW contamination of land 
by Mohafaza. 

 A total of around 5,227 ha of land was still contaminated by 
ERW/Mines by end 2017, while 10,977 ha of contaminated 
land were cleared before this date. The regional distribution of 
that contamination is shown in the below table.

5.1 AGRICULTURAL
LAND

5.1.1 ESTIMATING THE
MINES/ERW CONTAMINATION
OF AGRICULTURAL LAND

44     Ministry of Agriculture (2010): “Résultats recensement Agriculture 2010”. URL: http://www.agriculture.gov.lb/html/RESULTATS_
      RECENCEMENT_AGRICULTURE_2010/mohafaza.html (accessed on 07/07/2018) 
45      Lebanese Mine Action Center (2018): 2017 Annual Report. 
46      See section 3.6.

Table 13: Assumed distribution of contaminated areas

TYPE OF AREA
AREA
CLEARED (HA)

% OF
REMAINING LAND

AREA
REMAINING

AGRICULTURAL LAND

GRAZING LANDS

FORESTS

URBAN AREAS

TOTAL

% OF
CLEARED LAND

25 %

51 %

14 %

10 %

100 %

2,743.7 

5,608.8

1519.3

1,105.9 

10,977

23 %

46 %

12 %

19 %

100 %

1,175.9 

2403.8 

651.1 

988.9 

5,220

TOTAL 
CONTAMINATED

3916.6

8012.5

2170.4

2098.1

16,197

WITH THE ASSUMPTION THAT
24.20 % OF TOTAL CONTAMINATION
IS LOCATED ON AGRICULTURAL LAND,
AND THAT 69% OF CONTAMINATED AGRICULTURAL LANDS
WERE CLEARED PRIOR TO 2018, 46

IT IS ESTIMATED THAT 2,744 HA OF AGRICULTURAL LAND
WERE CLEARED BETWEEN 1998 AND 2017, WHILE 1,176 HA
OF AGRICULTURAL LAND ARE STILL CONTAMINATED.
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Table 14: Estimation of Agricultural land contaminated by ERW/Mines by region

IN HA
NORTH
(+ AKKAR) NABATIYEH

TOTAL AREA CLEARED

TOTAL AREA REMAINING

AGRICULTURAL
AREA CLEARED

AGRICULTURAL AREA 
REMAINING CONTAMINATED

MOUNT 
LEBANON

1,699

1,420

424.61

319.87

181

434

45.35

97.88

5,456

1,662

1,363.65

374.42

SOUTH

2,538

969

634.32

218.31

BEQAA
(+ BAALBECK)

1,103

734

275.80

165.42

TOTAL

10,977

5,220

2,744

1,176

The above table departs from the assumption that the 
distribution of contamination is similar across regions, i.e. 
24.20 % of total contamination is located on agricultural land, 
and that 70 % of contaminated agricultural lands were cleared 
prior to 2018, regardless of the region.

This evidently distorts the facts, as clearance was not carried 
out in the same way in all regions, nor has agriculture the same 
importance in all regions. 

Nabatiyeh stands out as the most contaminated region, 
with an estimated 1,364 ha of cleared agricultural land and 
374 ha of remaining land. Although it has less contaminated 
land (425 ha cleared and 320 remaining), the Mount Lebanon 
region might represent a higher cost, as a larger share of 

cultures are irrigated, and crops therefore offer higher yields 
than in Nabatiyeh. 

With incomplete data, this study can only assume the 
distribution of this contamination in different types of crops. 
It assumes an equal distribution of contamination across 
different types of crops, i.e. the share of contamination of one 
type of crop, by region, is proportional to the share of utilized 
agricultural area occupied by that crop.

Assuming that contamination remains equal across all types 
of crops, the below table informs about the extent of ERW/
Mines contamination, expressed in ha of contaminated land, 
at a national level. 

Table 15: Contaminated agricultural areas by type of crops

IN HA

PERMANENT UTILIZED AGRICULTURAL AREA

PERMANENT CROPS

OLIVES

SEASONAL UTILIZED AGRICULTURAL AREA

INDUSTRIAL CROPS AND FORAGE

CEREALS

VEGETABLES

GREENHOUSE CULTIVATION

TOTAL

CLEARED AREA

1,799.61

840.97

958.64

898.60

211.97

361.81

324.82

45.51

2,743.72

788.98

420.36

368.61

364.59

68.13

143.11

153.34

22.33

1,175.89

REMAINING CONTAMINATED 



Table 15 shows the estimated contamination in ha for each type 
of crop.  Out of the estimated 5,220 ha of still contaminated 
land, 1,176 ha can be considered agricultural land while out 
of the 10,977 ha of cleared contaminated land, 2,744 ha can 
be considered agricultural land.

For both cleared and remaining contaminated land, 
around two thirds of the contaminated areas were used 
for permanent cultivation and about one third for seasonal 
cultivation, while the share of contamination in greenhouse 
cultivation is almost negligible. 

ESTIMATING
THE ECONOMIC BENEFITS
OF AGRICULTURAL LAND

For the purpose of the model, it is assumed that cleared 
agricultural lands will be returned to productive use 
immediately after their clearance from mines/ERW. This 
particularly makes sense for priority areas, once they are 
defined, as surveying normally includes discussion with the 
host community and allows for knowledge about the delay 
before the land is put back into productive use. As this factor 
is an important criterion in the definition of priority area, 
this assumption is at least true for priority areas, e.g. the first 
areas to be cleared.  Furthermore, with an important lack of 
food sovereignty and an increase of the population to feed 
as a consequence of the influx of Syrian refugees, it is most 
likely that fertile and cultivable lands would be put back to 
productive use quickly. 

FINALLY, THIS ASSUMPTION IS SUPPORTED BY 
LMAC’S POST-CLEARANCE SURVEY DATA, 
WHICH “CONFIRMS THAT 97% OF RELEASED 
LAND IS PUT INTO USE WITHIN 3 MONTHS.”47

Cropping intensity, market prices and productivity vary across 
regions and types of crops, but currently available data does 
not allow for differentiation along these criteria.

The economic benefits of agricultural land represent the 
revenue to the farmer from the studied agricultural production, 
calculated here on an annual average basis and per ha of area.

The costs of production (i.e. salaries or material) are not 
deducted, as they represent economic transaction beneficial 
for the economy, which would not occur if the land was not 
used for agricultural purposes.  In the absence of precise data, 
this study relies on estimations about the yield of each type of 
crop, gathered through discussions with experts and farmers. 
Although yields surely differ from one region to another 
(depending on irrigation, market prices in the region, etc), the 
same yield is assumed for one type of crop across regions. The 
below table gives an overview of the estimated annual benefit 
(in USD) for one ha of each type of crop.

47    UNDP (2011): “A review of the Lebanon National Mine Action Programme and UNDP support to mine action in
     Lebanon, Final Report”. P 5. URL: https://erc.undp.org/evaluation/documents/download/5348 (accessed on 14/08/2018).

Table 16: Annual benefit in USD for 1 ha of different types of crops

TYPE OF CROP

PERMANENT CROPS

OLIVES

INDUSTRIAL CROPS AND FORAGE

CEREALS

VEGETABLES

GREENHOUSE CULTIVATION

ANNUAL BENEFIT
FOR 1 HA (USD)

 $  6,500 

 $ 1,900 

 $ 3,000 

 $ 1,000 

 $ 3,000 

 $ 6,000 

Knowing the extent of contaminated cleared and remaining  

agricultural area, as well as the benefits they represent,

IT IS POSSIBLE TO ESTIMATE
THE ANNUAL BENEFITS
OF CLEARANCE OF AGRICULTURAL LAND.
IN 2017 FOR EXAMPLE, CLEARANCE OF 
AGRICULTURAL LAND RESULTED IN AN ANNUAL 
BENEFIT OF  1,341,208 USD. 

5.1.2
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ECONOMIC BENEFITS
FROM CLEARANCE
OF AGRICULTURAL LAND

5.1.3

It should be noted that cleared, reclaimed agricultural lands 
produce benefits every year, while the above estimated 
benefits only express annual benefits.

Therefore, for one ha of cleared land, the above estimated 
benefits should be multiplied by the number of years the 
reclaimed land will continue to be exploited for agricultural 
purposes, and which benefit can be attributed to mine 
clearance, i.e. 40 years.

It is estimated that the annual benefits remain constant over 
the years (expressed in 2017 prices values). 

THE RESULTS SHOW THAT PAST
MINE CLEARANCE (PRIOR TO 2018)
HAS GENERATED AN ESTIMATED
381 MILLION USD,
AND FUTURE CLEARANCE
IS EXPECTED TO GENERATE AN 
ADDITIONAL 174 MILLION USD,
FOR A TOTAL OF
556.3 MILLION USD.

48    Personal communication – small ruminants expert Mabelle Chedid – researcher at AUB Faculty of Agricultural and Food Sciences

RECLAMATION
OF GRAZING LANDS

5.2

Grazing lands are an important resource to many rural 
households in Lebanon, as they provide the necessary 
space and resources for livestock production, especially 
small ruminant (sheep and goats) – cow milk production is 
considered in the agro-industrial activities and falls under 
the study of impact of economic activities as presented in 
section 6.3. As such, grazing lands contamination with mines/
ERW deprive many rural households of an important resource. 
As demonstrated in section 3.5., IT IS ESTIMATED THAT 
49.47% OF THE MINES/ERW CONTAMINATION 
IN LEBANON IS LOCATED ON GRAZING AREAS 
(ALSO INCLUDING AREAS CLASSIFIED AS OTHER 
WOODED LANDS), corresponding to the structure of 
land use in Lebanon in general.  Of this contamination, it is 
estimated that 70% were cleared prior to 2018 and 30% 
remain contaminated, which approximately corresponds to 
the general progress of clearance since mine action started in 
Lebanon.

Consequently, it IS ESTIMATED THAT 5,608.8 
HA OF GRAZING LANDS WERE CLEARED 
BETWEEN 1998 AND 2017, WHILE 2,403.8 
HA OF GRAZING LANDS REMAIN TO BE CLEARED 
BEFORE THE END OF 2027.

In order to estimate the economic benefits of grazing lands, 
this study estimates the average number of small ruminants 
found on 1 ha of grazing lands in Lebanon at two (which is the 
sustainable management level). 

Output value per animal per year, expressed in USD, informs 
about the revenue a farmer can expect every year from his 
livestock. Output value is estimated at 148.50 USD48  per 
year and per small ruminant in Lebanon. Like with agricultural 
land, the value of inputs is not deducted, as those economic 
transactions would not exist if the grazing lands were not 
usable for this purpose. Output value per animal per year, 
expressed in USD, informs about the revenue a farmer can 
expect every year from his livestock.

As such, 1 ha of fully utilized grazing land has an average 
economic value of 4,455 USD every year.

ESTIMATING
THE ECONOMIC BENEFITS
OF GRAZING LANDS

5.2.1



However, grazing lands in Lebanon are not exploited to their 
full capacity, therefore the model estimates that a factor of 0.5, 
meaning that only half of the grazing area is used.

With this conservative estimate, THE AVERAGE VALUE 
OF 1 HA OF GRAZING LAND FALLS  TO  2,227.5 USD. 
As the areas cleared and still contaminated have already 
been estimated, it is now possible to calculate the economic 
benefits associated to clearance of grazing lands.

ECONOMIC BENEFITS
FROM CLEARANCE
OF GRAZING LANDS

5.2.2

For the valuation of economic benefits from clearance of 
grazing lands, the same method is used than for the valuation of 
benefits from clearance of agricultural land: cleared, reclaimed 
grazing lands produce benefits every year, while the above 
estimated benefits only express annual benefits. Therefore, for 
one ha of cleared grazing land, the above estimated benefits 
should be multiplied by the number of years the reclaimed 
land will continue to be exploited for grazing purposes. As 
outlined before, it is conservatively estimated that grazing 
lands remain productive for 15 years. Although the figure is 
likely to be higher, uncertainty that an external event might 
put an end to the land’s productivity leads to the selection 
of such a conservative figure.  As outlined in section 3.2., the 
benefit of each year of clearance is valued over a 40-year-
period, with benefits being discounted at a 1% annually. 
As described before in the case of agricultural land, these 
revenues are, in fact, most likely to increase from one year to 
the following, but caution and uncertainty about price and 
market evolutions, external events, etc. lead to a conservative, 
negative evolution rate. 

PRIOR CLEARANCE OF GRAZING 
LANDS HAS RESULTED
IN 27.6 MILLION USD OF 
BENEFITS, WHILE
FUTURE CLEARANCE IS EXPECTED 
TO GENERATE AN ADDITIONAL
11.8 MILLION USD,
RESULTING IN
AN OVERALL TOTAL OF
39.4 MILLION USD.

RECLAMATION OF FORESTS
(EXCLUDING FORESTRY PRODUCTS)

5.3

carbon sequestration, erosion control, shade, and soil fertility. 
They also offer large natural spaces to populations and tourists 
for recreational use.

Finally, forests harbour a wide range of endemic and 
threatened species, which find suitable living conditions in 
forest ecosystems. 

One of Lebanon’s most important natural resources, forests 
provide a range of benefits. In addition to forestry products 
and livelihood options for communities, the benefits of 
which are described in the following section, forests have an 
intrinsic value.

Indeed, they also offer environmental protection in the form of 
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50     Sattout, E.J., Talhouk, S.N., Caligari, P.D.S. (2007): “Economic value of cedar relics in Lebanon: An application of
      contingent valuation method for conservation”. Ecological economics, Vol. 61. PP 315-322.
51      Ibid. P 317.

Lebanese forests represent a unique ecosystem in the arid 
environment of the Eastern Mediterranean. By June 2006, 
13.3% of the Lebanese overall area was covered by forests 
(139,376 ha), while 10.4% was covered by other wooded areas 
(generally shorter trees or bushes). 49

A majority of these forests consists of oak and pine forests, 
while Cedar forests remain the most famous.

 Lebanon is estimated to shelter around 4,200 species of 
trees, as a result of the country’s strategic location between 
diverse climates and topographies.

In this study, benefits of Other Wooded Areas have been 
counted with grazing lands rather than forests, because 
these do barely have an intrinsic value, nor provide important 
forestry products.

ESTIMATING
THE ECONOMIC VALUE
OF FORESTS

5.3.1

While quantifying the intrinsic value of forests is a difficult 
and imprecise task, this study estimates the economic value 
of forests, excluding forestry products described in the next 
section. It draws on a previous study achieving such a task 
with Cedar Forests in Lebanon. 50

This 2007 study uses the Willingness to Pay (WTP) approach in 
order to estimate how much Lebanese people would be ready 
to spend in a program preserving cedar forests in their country. 
Although human willingness to pay can hardly be considered 
a fair measure of the benefits of forests, this method is so far 
“considered one of the most promising methods to value 
public goods and environmental products”. 51

The authors’ estimation of the value of Cedar forests in Lebanon 
is based on interviews and discussions assessing people’s 
preferences and willingness to pay for the preservation of 
these forests.

THE MEAN WILLINGNESS TO PAY (WTP) FOR 
PROGRAMS PRESERVING CEDAR FORESTS IN 
LEBANON AMOUNTS TO 42.4 USD
PER HOUSEHOLD AND PER YEAR. 

With an estimated number of households of 1.2 million and 
an estimated area covered by Cedar Forests of 2000 ha, the 
national WTP for the preservation of 1 ha of Cedar forest can 
be estimated at 25,440 USD annually. Nonetheless, the WTP 
for Cedar Forests is undeniably higher than the WTP for other 
forests, as Cedars are considered the most precious trees in 
Lebanon, are a threatened species, the national emblem of 
Lebanon, and are attributed spiritual and religious characters. 
Therefore, the same WTP cannot be assumed for other types of 
forests in Lebanon. Nevertheless, these other forests conserve 
many features rendering them important, such as harbouring 
diversity, capturing carbon, etc.

THUS, THE LEBANESE WILLINGNESS TO PAY (WTP) 
FOR PRESERVATION OF OTHER TYPE OF FORESTS 
IS ESTIMATED AT 60% (15,264 USD) OF THE 
WTP FOR PRESERVATION OF CEDAR’S FORESTS.

One can argue that since forests with mines are not accessible, 
they are in a way protected by the mines/EWR. However, the 
presence of mines/ EWR is dangerous to the animals living in 
these forests and prevents access to forests in case of fires or 
other natural disasters that require human intervention.



ESTIMATING
THE ECONOMIC BENEFITS
OF CLEARANCE

5.3.2

The 2007 study looks into the reasons behind the people’s 
WTP. People are willing to pay for different reasons: because 
the forest has the right to exist, because Cedars have a 
symbolic and religious value, for preservation of future 
generations, for consumptive and non-consumptive uses, 
etc. However, preservation of the forests against their most 
common threats, i.e. deforestation is not the same than 
clearance of mines/ERW in forest areas. Indeed, while mines/
ERW block access to forest areas, they do not undermine 
future generations’ chance to survive, nor do they deny 
landscapes or lose their rights to exist.

Generally, consumptive and non-consumptive uses of 
the forests are the only aspects of the forest value that 
are lost after mines/ERW contamination. As such, and 
consistent with the findings of the 2007 study, it is here 
conservatively estimated that the WTP for clearance of 
mines/ERW in forest areas only amounts to 20% of the WTP 
for preservation of Forests.

The below table summarizes the different assumptions and 
parameters selected, alongside the result, i.e. the economic 
benefit of clearance of 1 ha of forest (of any kind).

Table 17: Estimated average willingness to pay for preservation and clearance of forest areas

TYPE OF AREA CEDARS
OTHER 
FORESTS

25,440

5,088

1.5%

TOTAL

100 %

WTP PER YEAR FOR PRESERVATION OF 1 HA (USD)

WTP PER YEAR FOR CLEARANCE OF 1 HA (USD)

OCCUPATION OF TOTAL FOREST AREA (%)

AVERAGE WTP PER YEAR FOR CLEARANCE OF 1 HA OF CONTAMINATED FOREST (USD)

15,264

3,052.8

98.5%

3,083.328

The willingness to pay for clearance of forest is assumed to 
stay the same over the years.

Because of their eternal character, forests retain the same 
benefits over the years and fulfil their natural function in the 
same fashion over time.

They remain as useful and necessary as they always were and 
the WTP for them therefore is considered equal over time 
(although it would increase in real terms, at the same pace 
as inflation).

The same method for the calculation of accumulated benefits 
is used than for agricultural and grazing lands. Although 
forests are arguably eternal, it is estimated that they yield 
economic benefits over 25 years, in order to account for 
uncertainty about the future and external events such as 
climate change, deforestation, etc.

WITH AROUND 1,519 HA OF FORESTS 
CLEARED SO FAR, AND AROUND 651 HA
STILL CONTAMINATED, AND WITH 
CONSTANT ANNUAL BENEFITS OVER A 
40-YEAR PERIOD, THE ECONOMIC 
BENEFITS OF PAST CLEARANCE OF 
FORESTS CONTAMINATED BY MINES/
ERW (BENEFITS OF FORESTRY PRODUCTS 
EXCLUDED) AMOUNT TO 187.4 MILLION 
USD, WHILE BENEFITS OF FUTURE 
CLEARANCE ARE ESTIMATED AT
80.3 MILLION USD FOR A TOTAL OF 
267.7 MILLION USD.

8,140.8

40,704
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RECLAMATION
OF FORESTS:
FORESTRY PRODUCTS

5.4

In addition to their intrinsic value, forests represent important 
livelihood opportunities for many forest-dependent 
households. They produce numerous resources including 
wood, aromatic and medicinal plants, pines, suitable areas 
for beehives and honey production, etc. All these livelihood 
opportunities will here be considered forestry products.

The loss of these zones to mines/ERW contamination thus 
represents a direct economic loss for forest-dependent 
workers. As such, clearance of forests represents a double 
benefit, that encompasses both the forest’s intrinsic value 
and the livelihood benefits brought to populations by 
forestry products.

ESTIMATING THE
CONTAMINATION OF NON-WOOD 
FORESTRY PRODUCTS AREAS

5.4.1 ESTIMATING THE
ECONOMIC VALUE OF NON-WOOD 
FORESTRY PRODUCTS

5.4.2

In the absence of specific data pertaining to the 
contamination and clearance of forestry areas, it is assumed 
that each type of Non-Wood Forestry Product (NWFP)’s 
cultivation area is contaminated (and cleared) proportionately 
to its share of forestry land. The assumption is thus that every 
kind of NWFP’s area is contaminated in a similar fashion, which 
entails mistakes, and calls for specific data. The estimated 
areas cleared and contaminated are shown in Table 19 below. 
It should be noted, besides, that the structure of forest is 
not the same as in agricultural land. Therefore, areas of pine 
cultivation and Syrian Oregano for example, can overlap, 
or even be the exact same area. As such, adding the different 
areas of cultivation of different forestry products does not 
give an idea of the area on which forestry products can be an 
economic activity.

In order to simplify the model, and in coherence with the 
structure of Lebanese forestry products, six categories 
of Non-Wood Forestry Products (NWFP), encompassing 
the majority of them, are under study in this model.

This breakdown takes up previous works on Lebanese 
NWFP and particularly an FAO study: “Non-Wood Forest 
Products Value Chain in Lebanon”. 

The below table summarizes, for each studied forest 
product, the area on which it is found in Lebanon, the 
benefits for the year 2016, the same value corrected by 
the inflation rate to express it in 2017 prices, as well as 
the benefits per hectare and the estimated cleared and 
remaining areas.

52      Hamade, K. (2016): “Non-Wood Forest Products Value Chain in Lebanon”. Food and Agriculture Organization.

Table 18: Estimated contamination, clearance and annual revenue per ha of forestry products

NWFP

PINES

SYRIAN OREGANO

SAGE

CAROB

LAUREL

FOREST HONEY

AREA OF 
CULTIVATION (HA)

5,864

88,000

8,000

240

1,559

139,376

2016 BENEFITS
IN USD (HA)

53,000,000

10,000,000

2,400,000 

2,800,000 

12,000 

23,000,000

2017 BENEFITS
IN USD

55,385,000

10,45,000

2,508,000

2,926,000

12,540 

24,035,000

ESTIMATED
CLEARED AREA (HA)

63.92

959.23

87.20

2.62

16.99

1519.30

ESTIMATED
REMAINING AREA
(HA)

27.39

411.10

37.37

1.12

7.28

651.10

BENEFITS/HA
(IN USD/HA)

9,444.9

118.8

313.5

12,191.7

8.0

172.4



CLEARANCE OF FORESTS REPRESENTS
A DOUBLE BENEFIT, THAT ENCOMPASSES BOTH
THE FOREST’S INTRINSIC VALUE
AND THE LIVELIHOOD BENEFITS BROUGHT
TO POPULATIONS BY FORESTRY PRODUCTS
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ESTIMATING THE BENEFITS
OF CLEARANCE OF FORESTS 
(FORESTRY PRODUCTS ONLY)

5.4.3

For the valuation of economic benefits from clearance 
of forests (forestry products only), the same method 
is used than for the valuation of benefits from clearance 
of agricultural land, grazing lands and forests (excluding 
forestry products). 

The annual value of these products is discounted at a yearly 
1% rate for reasons already outlined in the sections on 
agriculture and grazing lands.

Forestry products are only estimated to yield economic 
revenues for a 40-year duration, in order to account for 
uncertainty and produce a conservative estimation.

As for other similar calculations, cost of inputs is not 
deducted from the calculation as they constitute economic 
transactions that depend on the existence of the activity 
(here forestry products). As the areas cleared and remaining 
have already been estimated, it is now possible to calculate 
the economic benefits associated to clearance of zones 
offering forestry products.

IT IS ESTIMATED THAT PAST 
CLEARANCE OF FORESTS

HAS RESULTED IN A TOTAL BENEFIT OF
34.4 MILLION USD, WHILE

                        FUTURE CLEARANCE
                      IS EXPECTED TO GENERATE

                           14.7 MILLION USD
                               FOR A TOTAL OF

                           49.1 MILLION USD USD 
                            IN FORESTRY PRODUCTS.



RECLAMATION
OF URBAN AREAS

6
Contaminated Urban Areas 
Represent a Greater Risk 
for Human Populations
and a Larger Economic 
Potential for The Host 
Populations

80



81



Smaller in size, urban areas53  are generally less contaminated 
by mines/ERW. Yet they were often target by the Israeli army 
cluster bombs. Indeed, urban areas both represent a greater 
risk for human populations and a larger economic potential 
for they host populations and are centres of economic activity, 
with generally higher added-value than rural areas. As such, 
urban areas are, to say the least, as much targeted than rural 
areas and their clearance is generally prioritized, for the 
reasons enumerated here. 

This study breaks down urban areas into three main 
components: residential areas, roads and economic activity. 
While schools, hospitals, religious places, etc also make up 
urban areas, they are not included for several reasons. First, 
because their contamination is marginal in Lebanon and 
generally not differentiated in available data.

Second, because they generate employment and are, as such, 
included in economic activity, at least for their employment-
generating component. Third, because, areas cleared are often 

larger than a simple building, in particular when the exact 
location of mines/ERW remains unknown. Roads, in turn, can 
be located in fully rural areas but are considered urban areas, 
as they are enablers of economic activity and as they generally 
help connect urban areas to each other. 

Benefits considered include benefits of previously cleared 
areas and of still contaminated area. For each component of 
urban areas, benefits counted are twofold: 
-  The benefits of reclaiming infrastructures (housing, 
roads, industries, etc) existing previously to the mines/ERW 
contamination.

-   The benefits of potentially creating new infrastructure 
(housing, roads, industries, etc.) non-existent prior to mines/
ERW contamination, that to a certain extent require the 
contaminated land and could not easily be built elsewhere. 
For these, construction costs are not deducted, because they 
generate more economic activity and growth, and hence 
benefit the economy. 

53     In the context of this study “urban areas” refer to existing urban areas, as well as the areas that within local urban planning are aimed to 
     be used for residentials, roads, or non-agricultural economic activity purposes.

6.1 RECLAMATION
OF RESIDENTIAL AREAS 
CONTAMINATED BY ERW/MINES

Residential areas contaminated by mines/ERW are, with 
roads, the most dangerous areas, as they regroup human 
populations in small and dense areas, therefore more exposed 
to danger.

Contaminated residential areas also count among the most 
difficult terrains for mine clearance, with many clearance 
operations requiring mechanical clearance techniques rather 
than manual techniques or techniques using dogs. Finally, 
residential areas are comprised of housing units, the demand 
of which continuously grows and the value and “life duration” 
of which is relatively high. It should also be noted that the 
human tribute paid to mines/ERW (and the benefits of their 
clearance) was calculated for the Lebanese territory as a whole

and regardless on the type of contaminated land but is actually 
higher in residential areas than in forests for example, because 
the formers are far more densely populated by humans.

This section thus estimates benefits related to the clearance of 
residential areas.

As for roads and economic activity zones, the estimated 
benefits express the benefits of reclaimed residential 
areas (already built prior to contamination), as well as the 
benefits of reclaimed land fit for residential development, 
in which case construction costs are not deducted, for these 
eventually benefit the economy and rather constitute a 
societal benefit than a cost.
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6.1.1 ESTIMATION
OF RESIDENTIAL AREAS 
CONTAMINATION

Data pertaining to mines/ERW contamination of residential 
areas is taken from statistics provided by the Lebanese 
Armed Forces. 54

ACCORDING  TO THIS SOURCE,
3.57% OF THE TOTAL MINES/ERW 
CONTAMINATION IN LEBANON IS LOCATED IN 
RESIDENTIAL AREAS, OR AREAS THAT COULD 
BE USED FOR RESIDENTIAL PURPOSES, 
TRANSLATING INTO A CONTAMINATED AREA 
OF 578.2 HA. OF THESE, 73.10% (422.7 HA) 
WERE CLEARED PRIOR TO 2018 WHILE 26.90% 
(155.5 HA) REMAINS TO BE CLEARED BY THE 
END OF 2027.

Nonetheless, contamination of residential areas remains 
uncertain for the authors, as the data collection, assumptions 
and calculations leading to these numbers remain unknown. 
For example, it remains unknown whether an entire residential 
area was classified contaminated if only a small isolated part of 
it was, which would artificially increase the cost bore by society. 
Besides, it remains unknown what exactly was classified as 
residential areas during the data collection.  With data about 
mines/ERW contamination available by region, this study 
estimates the cleared and remaining areas by region, based 
on the assumptions that the distribution of contamination is 
the same across regions and that clearance progresses were 
similar across regions. Again, these approximations are not 
ideal and call for more precise data to refine the model. 

6.1.2 ESTIMATING THE 
ECONOMIC VALUE
OF RESIDENTIAL AREAS

54      Data provided by the Lebanese Armed Forces in September 2018.

Calculated benefits of residential areas clearance express 
the benefits of the investment, i.e. the benefits, for the 
owner, related to living in a housing unit or if renting it out. 
Nonetheless, calculated benefits exclude benefits related to 
speculation. First because speculation in Lebanon mostly 
concerns Beirut and a few areas that do not present large 
contamination figures, second because speculation is a longer-
term process correlated to many variables, the evolution 
of which is very uncertain and third, because speculation 
does not create societal benefits, considering that nothing is 
produced or consumed in the process.

In accordance with Lebanese laws fixing the following 
limit, it is estimated that 40% of contaminated residential 
areas constitute buildable areas. Nonetheless, buildable and 
built area are rarely the same, in particular outside of Beirut

and its suburbs. This is even more salient in areas that were 
contaminated: with destroyed, abandoned or damaged 
housing units, any residential areas reclaimed would require 
several years to fix older buildings, let alone to build new ones. 
Therefore, it is estimated that of the authorized buildable 
capacity (40% of residential areas), reclaimed residential areas 
will have around 50% of the buildable area effectively built 
and habitable after a transition period of 20 years.

The calculated benefits only grant a monetary value to these 
built areas (or built in the years after clearance) and not to the 
rest of residential areas. Indeed, these are actually included in the 
monetary value of any housing unit (because surroundings of 
housing units are monetized to) and because the surroundings 
are often areas classified as roads or economic activity zones, 
the benefits of which are counted in the following 2 sections.



This study estimates the average price of a square meter based on previous studies and reports, as well as discussions with 
specialists. It establishes an average square meter price of 450 USD for Mount Lebanon and of 400 USD for the other regions 
(excluding Beirut). The below table summarizes the estimations and assumptions detailed above.

MOUNT
LEBANON NORTH 

NABAT-
IYEH SOUTH

TOTAL AREA CLEARED (HA)

TOTAL AREA STILL CONTAMINATED (HA)

CLEARED RESIDENTIAL AREA (HA)

REMAINING RESIDENTIAL AREA (HA)

CLEARED BUILDABLE AREA (HA)

REMAINING BUILDABLE AREA (HA)

CLEARED HOUSING CAPACITY (HA)

REMAINING HOUSING CAPACITY (HA)

PRICE OF A SQUARE METER (USD)

HOUSING INVESTMENT ON CLEARED AREA (IN 1,000 USD)

HOUSING INVESTMENT ON REMAINING AREA (IN 1,000 USD)

181

434

6.99

12.95

2.79

5.18

1.40

2.59

400

5,589

10,357

5456

1662

210.07

49.53

84.03

19.81

42.01

9.91

400

168,060

39,622

2538

969

97.72

28.88

39.09

11.55

19.54

5.78

400

78,175

23,102

BEQAA

1103

734

42.49

21.88

17.00

8.75

8.50

4.38

400

33,991

17,505

TOTAL

Table 19: Estimated contamination of residential, buildable and built area and housing investment 
Indicators:  Buildable are as a percentage of residential area: 40% 
                     Effective percentage of housing capacity built within 20 year time: 50%

6.1.3 ECONOMIC BENEFITS
OF CLEARANCE
OF RESIDENTIAL AREAS

1699

1420

65.41

42.31

26.16

16.92

13.08

8.46

450

58,871

38,080

10,977

5,220

422.68

133.66

169.07

53.46

84.54

26.73

310,695

111,161

AS SHOWN IN THE ABOVE TABLE THE TOTAL HOUSING 
INVESTMENT, I.E. THE BENEFITS OF FULL CLEARANCE 
AMOUNTS TO 310,7 MILLION USD ON CLEARED AREA 
AND 111.2 MILLION USD ON STILL CONTAMINATED 
AREA.

Again, only the investment, i.e. the benefits of living 
or renting out housing units is considered, excluding 
speculative uses of housing units. THEREFORE, THE SUM OF 
BENEFITS OF CLEARANCE OF RESIDENTIAL AREAS, AT THE 
END OF THE CLEARANCE PROCESS IS EXPECTED TO 
AMOUNT TO 421.9 MILLION USD. 

Unlike the other benefit components of clearance, no 
productive lifetime or discount rates are applied. Indeed, the 
benefits of living or renting out in a housing unit over a long 

period of time are considered equal to the investment (which 
does not include construction costs, but only the cost of 
the property). The value of a residential good is considered 
constant over time, as the yearly depreciation of a residential 
good can be considered at least offset by the yearly increase 
in real estate value (inflation excluded). Therefore, the total 
investments described above corresponds to the benefits of 
past and future clearance. 

Dividing the housing investment on cleared area by the 
percentage of cleared area cleared in a given year enables to 
know the benefits of clearance of residential areas for each year 
of past clearance. Similarly, dividing the housing investment 
on remaining area by the expected percentage of remaining 
area cleared in a given year enables to know the benefits of 
clearance of residential areas for each year of future clearance.
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6.2 RECLAMATION
OF ROADS CONTAMINATED BY ERW/MINES

Roads are generally connecting urban areas with each other 
and are key for the economy, in particular in a country whose 
economy greatly depends on its neighbours and where 
railroad disappeared after the civil war. As motors of economic 
growth, roads are considered important economic areas.

This section analyses the benefits of clearance of roads in 
terms of saved travel costs and saved travel time of the safe 
road link as compared to the longer alternative route. 

This study assumes that transport demand in Lebanon is fully 
inelastic to clearance.

Indeed, although more people might undertake journeys as 
a result of road clearance which made journeys safer, cheaper 
and shorter, this effect of mines/ERW clearance is assumed 
inexistent, considering the nature and behaviours of road 
transport in Lebanon. As such, no decrease in traffic is 
expected from road clearance. 

6.2.1 ESTIMATION
OF ROAD CONTAMINATION

However, this section only examines contaminated roads for 
which alternative roads can be used in order to arrive to the 
areas served by the contaminated road. Indeed, roads that do 
not present an alternative are counted in other sections, as the 
loss (or benefit of clearance) associated to these roads then 
becomes the cost (or benefit of clearance) of the land it leads 
to. Hence, if an area comprised of agricultural, grazing and 
industry areas is fully denied access because the road leading 
to it is contaminated, the associated loss will correspond to the 
loss of these agricultural, grazing and industry areas. Yet 
such areas, to which only one road leads to, are relatively rare 
in Lebanon. Therefore, and because available data does not 
allow for differentiation between roads to which alternative 
roads exist or not, all contaminated roads are assumed to have 
at least one alternative non-contaminated road in this model.

ACCORDING TO THE LMAC,

1.18% OF TOTAL MINES/ERW 
CONTAMINATED AREAS
ARE ROADS, OF WHICH
49.2% HAVE BEEN CLEARED
AND 50.8% REMAIN 
CONTAMINATED
TO THIS DAY. 
THIS TRANSLATES
INTO A CLEARED AREA
OF 94 HA AND A STILL 
CONTAMINATED AREA OF 97.1 HA.

This study assumes an average road width of 15m (as road 
contamination can also be next to the road, on the low ground 
beside roads for example).

With this parameter, the estimated contamination is estimated 
at 95.56 kilometres of roads, of which 62.66 km were already 
cleared and 64.74 km remain contaminated. Although 
clearance of roads was probably prioritized over clearance of 
other, less economically important areas, annual clearance of 
roads is here assumed to have happened at the same pace 
than clearance of other areas, because no data informs about 
past clearance of roads specifically. Similarly, future clearance 
of roads is estimated at the same pace than general clearance, 
as if no priorities were put.

Available data nonetheless presents an important problem. 
Indeed, it remains unknown whether the contaminated 
areas expressed include the entire roads that have been 
contaminated or only the specific area of contamination. 
Indeed, if a 10 km road is entirely blocked because of 100m 
of hazardous area in its middle, then the data should precise 
10 km rather than 100m, as the entire road, including non-
contaminated parts, is unusable.

This study precisely assumes that the data available took this 

into account, and that the estimated 127.4 km of contaminated 

roads represent the distance in km rendered unusable by 

mines/ERW, rather than the exact contamination. 



This section aims at estimating benefits of clearance of roads that were previously existing and have been or will be cleared, as 
well as the benefits of clearance of areas that would, after clearance action, be transformed into new roads, not existing prior to 
contamination. Nonetheless, as no data gives more precisions about potential roads built after clearance or expected to be built 
after future clearance, and as the Lebanese road infrastructure is already saturated, this study estimates that no road has been built 
on reclaimed land, nor is expected to be built on formerly contaminated land. This estimation is evidently imprecise and calls for 
more precise data to refine the model.

6.2.2 ESTIMATION OF TRAFFIC, 
SPEED, TRAVEL COST
AND KILOMETRES SAVED

As no data informs about the exact number of 
vehicles using contaminated roads, this study will very 
conservatively assume a number of 50 vehicles a day per 
kilometre of contaminated road. As such, if a contaminated 
road stretches over 10 km, it is estimated to be used by 500 
vehicles a day.

This estimation is very conservative given the transport 
ecosystem in Lebanon. Annually, it is thus estimated that 
858,038 vehicles use roads that have been cleared, while 
885,942 would use still contaminated roads if they were 
cleared and use alternative routes in the meantime.

The number of vehicles actually expresses the number of 
times a vehicle was driven on the road, rather than the 
actual number of vehicles; this allows to count the number 
of journeys undertaken, including when one single vehicle 
take this road several times or when several kilometres of 
contaminated roads (cleared or remaining) follow each other. 

The data available on mine/ERW clearance and contamination 
does not inform about the additional distances travelled 
by road users on alternative routes. Therefore, the ratio of 
saved distance by km of cleared road must be estimated. 
Considering the Lebanese transport infrastructures and 
geography, where roads are plenty and relatively close to 
each other, it is estimated that one km of contaminated road 
causes a 0.2 km detour for users taking alternative roads. 
This translates for example, in users travelling 12 km on 
alternative routes for a journey that would equate to 10 km 
if the contaminated roads were cleared. Again, this figure 
is the result of an estimation and calls for more precision in 
data about mines/ERW contamination and clearance. 

Moreover, the average speed of vehicles using cleared roads 
or expecting to use them once they will be cleared cannot be 
deducted from available data and must be estimated as well. 
Speed limits in Lebanon are usually fixed at 50 km/h in urban 
areas and 100 km/h on major highways. Yet no highway 
is expected to be contaminated, as most contaminated 
zones are rather remote and as highways would have been 
cleared almost immediately after contamination, since their 
contamination would represent enormous economic losses 
for the country. Furthermore, many areas contaminated are 
in rather mountainous or rugged areas, or congested with 
traffic, on which vehicles can hardly speed over the limit of 
50 km/h.  Therefore, it is estimated that vehicles using cleared 
roads, as well as alternative routes, have an average speed of 
50 km/h. Additionally, average number of passengers by car is 
estimated at 1.5.

Finally, travel costs must be estimated, in order to calculate 
the saved travel costs as a result of mines/ERW clearance from 
roads. This study estimates travel costs per km/h based on a 
study conducted by UNDP and the Lebanese Ministry of 
Environment: Mobility cost, A case study for Lebanon (2015).  55

This study estimates the total travel cost per km per vehicle at 
0.482 USD. While this figure can seem high, it actually takes into 
account ownership costs, operating costs and externality costs, 
thus including the cost of CO2 emissions, traffic congestion, 
accidents, tire maintenance, etc. Nonetheless, this figure also 
takes into account cost of time spent travelling (0.052 USD/
per km/ vehicle) which is calculated elsewhere and differently 
in this study. This cost must therefore be deducted from the 
total travel cost per km per vehicle. Consequently, the total 
travel cost per km per vehicle estimated in this study amounts 
to 0.43 USD. 

55        MoE/UNDP (2015): Mobility Cost: A Case Study for Lebanon. Beirut, Lebanon.
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Table 20: Selected parameters and annual benefits of road clearance from mines/ERW

INDICATOR CLEARED REMAINING

94

15

66.62

0.2

50

1,144,051

50

1.5

0.43

30,544

3.49

97.1

15

64.74

0.2

50

1,181,255

50

1.5

0.43

30,544

3.49

AREA CONTAMINATED (HA)

ESTIMATED ROAD WIDTH (M)

ESTIMATED KM OF CONTAMINATED ROAD

KM SAVED BY CLEARANCE OF 1 KM OF CONTAMINATED ROAD

ESTIMATED DAILY NUMBER OF VEHICLE BY KM

ESTIMATED ANNUAL NUMBER OF VEHICLE ON CONTAMINATED ROADS

AVERAGE SPEED (CONTAMINATED AND ALTERNATIVE ROADS) (KM/H)

AVERAGE NUMBER OF PASSENGER PER VEHICLE

AVERAGE TRAVEL COST PER VEHICLE PER 1 KM (USD)

ESTIMATED AVERAGE ANNUAL VALUE OF PRODUCTIVITY AND WELFARE (USD)

ESTIMATED AVERAGE VALUE OF AN HOUR OF LIFE (USD)

6.2.3 ECONOMIC BENEFITS
OF ROAD CLEARANCE

As the contamination and parameters pertaining to road 

traffic have been estimated, it is now possible to calculate the 

benefits of road clearance from mines/ERW. As for rural areas, 

benefits of road clearance are repeated and accumulated 

every year. For the same reasons than the one mentioned for 

rural areas, annual benefits of roads are discounted at a yearly 

1% rate, in order to account for uncertainty about the future 

and potential external events harming the economic potential 

of roads. Similarly, roads are conservatively expected to yield 

economic benefits for a duration of 40 years. Benefits of using 

cleared roads rather than longer alternative routes are made 

up by saved travel costs and saved travel time. 

With 62.66 km of roads cleared from mines/ERW and 64.74 

km still contaminated, an average travel cost by km by vehicle 

of 0.15 USD, an average annual number of vehicles of 5 

cars per km of road per day and on alternative roads to still 

contaminated roads, and an average ratio of saved kilometres 

per kilometre of contaminated road cleared of 0.2, saved 

travel costs for  each year of clearance can be estimated. As 

for travel time, the same estimations are repeated, to which 

one shall add the estimated average speed of 50 km/h and the 

estimated average number of passengers per vehicle of 1.5. 

Estimation of the value of time spent to traffic comes back to 

estimations about the human cost of mines/ERW: time spent 

in traffic represents an opportunity cost, as this time could be 

used for productivity or enjoyment of welfare. As the value of 

productivity and welfare has already been established for both 

employed and non-employed people (respectively 47,527 USD 

and 17,048 USD), and employment and non-employment rates 

are known, it is possible to estimate the average annual value 

of human productivity and welfare at 30,544 USD, translating 

into an average hourly value of productivity and welfare equal 

to 3.49 USD. Multiplying this value by the number of hours 

saved by users allows for a monetary estimation of the travel 

time saved by users taking the cleared road rather than longer 

alternative roads. 

The addition of saved travel costs and saved travel time gives 

the total benefit of road clearance. THE BENEFITS OF 
PAST CLEARANCE OF ROADS FROM MINES/
ERW AMOUNT TO 12.0 MILLION USD, 
WHILE THE BENEFITS OF FUTURE CLEARANCE 
ARE EXPECTED TO AMOUNT TO 7.6 MILLION 
USD FOR AN ESTIMATED TOTAL OF 19.7 
MILLION USD. 



6.3 RECLAMATION OF AREAS
OF ECONOMIC ACTIVITY
CONTAMINATED BY ERW/MINES

As a certain share of the mines/ERW contamination in 
Lebanon directly targeted urban areas, a proportion of 
economic activity areas was contaminated as well.

This causes great losses to society, as it prevents labour 
force from working, inhibits value creation by enterprises 
and hurts the economy as a whole. Therefore, the 
contamination, clearance and related benefits of zones of 
economic activity must be estimated. 

Nonetheless, data pertaining to economic activity zones is 
inexistent so far. Because of their heterogeneous structure, 
it is difficult to estimate their contamination and the 
benefits that their clearance generates. Indeed, enterprises, 
factories, and small businesses have different turn over, 
sizes, staff, wages, profits. Therefore, the estimation of the 
benefits of clearance of economic activity zones must be 
refined by existing data, and the present estimation cannot 
fully fill the gap of specific and precise data. 

6.3.1 ESTIMATION OF THE RETURN 
OF ECONOMIC ACTIVITIES 
IN CONTAMINATED ZONES

Data pertaining to mines/ERW contamination of economic 
activity zones is taken from statistics provided by the 
Lebanese Armed Forces.  According to this source,

0.34% OF THE TOTAL MINES/ERW 
CONTAMINATION IN LEBANON IS LOCATED IN 
INDUSTRIAL AREAS, TRANSLATING INTO A 
CONTAMINATED AREA OF 55.1 HA. OF THESE,
8.50 % (4.7 HA) WERE CLEARED PRIOR TO 
2018 WHILE 91.50% (50.4 HA) REMAINED 
CONTAMINATED AT THE END OF 2017.
SIMILARLY, 2.22% OF THE TOTAL MINES/ERW 
CONTAMINATION IN LEBANON IS LOCATED IN 
ECONOMIC AREAS OTHER THAN INDUSTRIES 
(RETAIL, TRADE, TOURISM, SERVICES), TRANSLATING 
INTO A CONTAMINATED AREA OF 359.6 HA .
OF THESE, 66.20 % (238 HA) WERE CLEARED 
PRIOR TO 2018 WHILE 33.80% (121.5 HA) 
REMAINED CONTAMINATED AT THE END OF 2017.

With only the size of the contaminated area known, it is 
challenging to estimate the benefit of clearance with precision. 
As with roads and residential areas, the benefits of clearance 
consist of the benefits of reclaiming formerly built or operating 
enterprises or factories (current economic activity), as well as 
reclaiming land that is fit for hosting new economic activities 
(capacity economic activity). 

To estimate the economic value of contaminated industrial 
areas, the model used jobs created as a starting point. Then 
estimated total added value generated by jobs and equivalent 
added value generated by capital.

Then an indirect effect of job creation is calculated, as well as a 
local growth induction factor.

The study considers that workers in all sector receive an 
average wage of 600 USD per month, an estimation that can 
be refined per each sector assuming data on average wages 
per region is available.

As there is less data available for other economic activities 
(trade, tourism, retail, services), this study posits an annual 
average salary of 6,500 USD per employee (adjusted by 
region, as explained below).

The study extracts the number of workers by sector from a CAS 
statistic.57  The capital share of added value, for each sector, is 
estimated based on discussions with experts, economists and 
practitioners, at 60% for all sectors. The model estimated 
that job creation in cleared contaminated areas is equivalent 
to 1 per 1,000 of the active labour force per sector in Lebanon, 
while the potential job creation is estimated at 1.5 per 1,000, 
as there are potential for growth in cleared areas, as well as 
potential for growth in still to be cleared areas.

57     Central Administration of Statistics Data, URL : http://www.cas.gov.lb/images/Mics3/Tables/CAS_MICS3_12_Economic%20activity.xls 
      (accessed on 21/OCT/2018).
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IN TOTAL IT IS ESTIMATED THAT MINE 
CLEARANCE HAS CREATED
1,053 JOBS
AND IS EXPECTED TO CREATE
AN ADDITIONAL 1,580 JOBS
IN THE FUTURE.

The authors believe this is a conservative estimation.  An 
“opportunity factor” is then applied to all economic 
activities of either 20% or 100%. The “opportunity factor” 
accounts for the degree to which the economic activity is 
tied to a location. 

Indeed, some activities, such as tourism or natural 
resources extraction are extremely tied to a particular 
location. In case of contamination of this particular 
location by mines/ERW, it becomes impossible to 
undertake these economic activities. This results in 
the total annihilation of the value generated by this 
economic activity. In turn, land reclamation after 
clearance of this particular location results in the full 
reclamation of the value generated by the economic 
activity. A 100% “opportunity factor” is thus applied to 
these activities, signifying that the contamination of the 
location on which they take place results in the loss of 
the associated value while its reclamation results in its 
full restoration. 

On the contrary, certain economic activities, such as retail, 
trade, machinery or leather production are not entirely 
tied to the land. In fact, it is possible to undertake these 
activities elsewhere, in a non-contaminated area for 
example. Nonetheless, they are to some extent related 
to the land, as they might benefit from geographical 
proximity to a consumer market, to the workers’ place 
of residence, to road networks or infrastructures, etc. 
Therefore, a 20% “opportunity factor” is applied for 
these activities, in order to account for the opportunity 
cost of moving the economic activity to another area. 
This signifies that contamination of such an economic 
activity’s location results in a 20% of the value 
generated by this economic activity is attributed to 
mine clearance activities. 

-

-

Based on these data, it is possible, for each type of 
economic activity, to estimate the added value of current 
and capacity labour.

With the share of added value of capital known for industries 
and estimated for other types of economic activities, it is 
possible to estimate the total added value of current and 
capacity economic activity on contaminated land. 

Based on discussions with several economists and 
researchers, an indirect effect of 1.3 and an induced effect 
of 1.05 were determined.

These account for the increase in economic activity at a local 
or national level (subcontracts, consumption, investment) 
directly caused by the economic activity in question.

For example, if a tourism activity can resume after 
reclamation of land, it will generate the added value 
calculated above. 

Yet from a macro-economic perspective, one should also 
account for the expenditures and investments made by 
the entity implementing the activity (catering, rent and 
purchase of material, etc) which constitute the indirect 
effect.

In turn, the workers of this tourism entity and of the other 
entities it contracts with, will have higher salaries and 
purchasing power or increased job security boosting their 
propensity to consume.

Thereby, the economy at large will benefit from increased 
consumption as a result of the reclamation of the location 
on which the tourism entity operates (induced effect).



WITH THE SHARE OF ADDED VALUE OF CAPITAL
KNOWN FOR INDUSTRIES AND ESTIMATED FOR OTHER TYPES
OF ECONOMIC ACTIVITIES, IT IS POSSIBLE TO ESTIMATE
THE TOTAL ADDED VALUE OF CURRENT
AND CAPACITY ECONOMIC ACTIVITY ON CONTAMINATED LAND
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6.3.2 ECONOMIC BENEFITS
OF CLEARANCE
OF ECONOMIC ACTIVITY ZONES

For the valuation of economic benefits from clearance of 

economic activity zones, the same method is used than for 

the valuation of benefits from clearance of roads, grazing or 

agricultural lands:

cleared, reclaimed economic activity zones produce 

benefits every year, while the above estimated benefits only 

express annual benefits.

Therefore, for one ha of cleared economic activity zone, 

the above estimated benefits should be multiplied by the 

number of years the reclaimed area will continue to produce 

economic benefits.

As outlined before, it is conservatively estimated that all 

types of economic activity zones (industry, trade, retail, 

tourism, services) remain productive for 40 years.

Although the figure is likely to be higher, uncertainty that an 

external event might put an end to these areas’ productivity 

leads to the selection of such a conservative figure.

PAST CLEARANCE OF ECONOMIC 
ACTIVITY ZONES HAS GENERATED 
353.1 MILLION USD,
WHILE FUTURE CLEARANCE
IS ESTIMATED TO GENERATE
543.2 MILLION USD
FOR A TOTAL OF
896.25 MILLION USD
OF ACCUMULATED BENEFITS.

As outlined in section 3.2., annual benefits of economic 
activity zones are discounted at a 2.5% rate every year, 
e.g. the revenues associated with such zones represent. As 
described in several sections before, these revenues are, in 
fact, most likely to increase from one year to the following, 
but caution and uncertainty about price and market 
evolutions, external events, etc. lead to a conservative, 
negative evolution rate. 



MINE CLEARANCE AT
THE LOCAL LEVEL

7
Clearance Process has Allowed 
Population Return and 
Economic Growth
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7.1 THREE LOCALITIES:
THREE REALITIES

Lebanon mine/ERW “eco-system” is diverse and present a wide 
range of local realities and challenges. These different realities 
are due to both geographical factors but are also related to 
the period in which the mining process has occurred, and to 
the actors that have caused it. In fact, the assessment model 
has been designed as to also be applicable at the local level 
through data collect by local authorities or local Community 
based organizations. 

In the following, and in order to provide a contextual analysis, 
the report shed the light on three localities:

ARSAL: The Qalamoun offensive of the Summer 2017 
that saw the liberation of Jouroud Arsal from Al-Nusra 
(Tahrir el-Sham) and the Islamic State (ISIS) left behind 
large numbers of ERW. As such, and as this area has been 
attributed a priority by the Lebanese Armed Forces, Arsal 
and its surroundings will be the theatre of large clearance 
operations as of 2019.  

HADATH EL JEBBEH – TANNOURINE: Two neighbouring 
towns located in the North Governorate. Hadath El 
Jebbeh and Tannourine were chosen for their history of 
mines/ERW contamination. This mountainous region was 
one of the hotspots of armed conflicts between armed 
groups during the civil war (1975-1990) and was heavily 
contaminated by landmines, the location of which was 
not fully disclosed until today. While clearance operations 
have been ongoing since at least two decades in the 
region, some areas remain contaminated in both towns. 

Kfar Remman: A town located a few kilometres North-
East from Nabatiyeh, Kfar Remen was contaminated 
by mines/ERW, particularly cluster munitions, during 
another period. Indeed, the Israeli withdrawal of 2000 
uncovered entire areas contaminated with landmines, 
while the Israeli military aggression of 2006 in Lebanon 
left the whole South and Nabatiyeh governorates heavily 
contaminated with cluster munitions.

-

-

-

The table below summarize the characteristic of each locality

Table 21: Characteristic of selected Lebanese localities concerned by clearance activities

Responsible for the
present of the mines/erw

Terrorist organizations 

Lebanese Militias (civil war) 

Israeli army occupation as well
as the 1993, 1996
and 2006 aggressions) 

ARSAL 

HADATH EL-JEBBEH  TANNOURINE 

Kfar Remman 

Clearance process Type of area affected

To start in 2019 

On-going in mountainous areas

Finalized (99%)

Agriculture, informal trade road, 
quarry areas

Forest and natural reserves

Residential areas (mainly), 
tourism and agriculture (limited) 

7.2 THE LOCAL IMPACT 
OF CLEARANCE

Arsal, Hadath-El-Jebbeh-Tannourine, and Kfar Remman do not 
only differ in contamination type and scope, but also by the 
way clearance activities are undertaken and their impact on 
local communities.  In Kfar Remman, clearance has started in 
2000, just after the liberation of the Occupied South Lebanon 
and West-Beqaa area from the Israeli occupation. The village 
is at cross road between Nabatiyeh city and the surrounding 
villages. The Israeli occupation has previously blocked access 
to Kfar Remman agricultural lands, which also serve as leisure 

and recreation area, the area is known as “Sahel Al-Maydaneh”. 
The Liberation, and the following clearance process, has 
allowed population return and economic growth. It is 
estimated that approximately 600 housing unit have been 
built on land previously not accessible because of mines. Also, 
6 restaurants employing approximately 40 persons have open 
in “Sahel al Maydaneh”. Furthermore, clearance has allowed 
the construction of roads linking Nabatiyeh to Jezzine and 
Marjeyoun areas. 
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* investment in new housing units, or renovation of existing ones. 
    Table 22: estimated partial return in selected localities 59

SOURCE OF BENEFIT KFAR  REMAN 
HADATH EL-JEBBEH
TANNOURINE ARSAL

AGRICULTURE 

TOURISM

FOREST AND FOREST PRODUCT 

HOUSING*  

QUARRIES 

ROADS

TOTAL

OVERALL, IT IS ESTIMATED THAT 

FROM THE ABOVE-MENTIONED 

ECONOMIC ACTIVITIES ALONE,58 

CLEARANCE ACTIVITIES IN

Kfar Remman GENERATED A 

PARTIAL RETURN OF

51 MILLION USD,

AS SHOWN IN TABLE BELOW.

58   In the present section, the report only refers to the main benefits per localities. 
59   The analysis takes into consideration only the mentioned elements. For example, benefit of saving life has not being accounted for. 

11 million USD 

36 million USD 

4 million USD 

51 Million USD 

8 Million USD

5.5 Million USD 

30 Million USD

43.5 Million USD 

12 Million USD 

4 Million USD 

24 Million USD 

40 million USD 

In Hadath El-Jebbeh Tannourine area, clearance activities are 
still on-going, in very difficult mountainous forest terrain. 
Gradually clearance activity of the local cedars forest and its 
surrounding has opened the opportunity for agricultural 
activities (mainly apples), but also, tourism activities with more 
than 5 local business employing approximately 20 people 
including local mountain guides. Also, clearance has allowed 
for the valorisation of local forest and local forest products 
(mushrooms). This process of economic growth centred 
around the preservation and valorisation of natural resources 
has started in recent years, i.e. after 2006. Accordingly, the 
clearance process in Tannourine, also allowed for the creation 
of a Cedars forest reserve.

IT IS ESTIMATED THAT THE CEDARS FOREST 
CLEARANCE ACTIVITIES, IN HADATH EL-
JEBBEH TANNOURINE MAY GENERATE A 
PARTIAL RETURN OF 43.5 MILLION USD 
SINCE THE START OF CLEARANCE ACTIVITIES 
TILL 2027.  

In Arsal, and although the process of clearance has not started 
yet (at the date writing this report), it is expected that the 
clearance process allow for farmers to access more than 400 
hectares of agricultural land, as well as approximately 50 
quarries and related workshops employing approximately 
250 persons. 

In addition, clearance in Arsal is expected to allow renovation 
and reconstruction of small farm   houses, as well as secondary 
residences for Arsali in Jerd upper area (Arsal outskirts). 

More importantly, clearance activities in Arsal are expected to 
lead to significant behavioural changes, which impact has not 
been quantified. 

OVERALL, IT IS ESTIMATED THAT CLEARANCE 
ACTIVITIES IN ARSAL MAY GENERATE A 
PARTIAL RETURN OF 40 MILLION USD 
BETWEEN 2019 AND 2027.   



SYNTHESIS AND 
RECOMMENDATIONS

8
The Assessment Study 
Showed that Clearance 
Action has a Significant 
Impact on Economic 
Growth and Everyday 
Life of People in 
Contaminated Areas
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8.1 THE COST
BENEFIT ANALYSIS

60      Data provided by the Lebanese Armed Forces in September 2018.

While the previous sections detail the different benefit 
components of mines/ERW action, any cost-benefit 
comparison should also detail the costs. For this study, annual 
costs of mines/ERW action for the period 2010-2017 were 
made available from the Lebanese Armed Forces.60 Cost of 
mine/ERW action for the period 1998-2010 were estimated 
on this basis: As the LAF provided data about the cost for the 
2010-2017 period, alongside the total sum spent on mines/
ERW action since its onset in 1998, this study posits the same 
annual expenditure for every year between 1998 and 2010. 

THAT ASSUMPTION IN MIND, MINE/ERW ACTION IS 
ESTIMATED TO HAVE COST 11,895,869 USD 
EVERY YEAR BETWEEN 1998 AND 2010.

As for future costs, the amount they will represent cannot 
be known precisely now and will depend on many factors. 
Indeed, while technological advancement and higher 
familiarity with the mines/ERW problem suggest an increased 
efficiency of the mine clearance process in the future, 
increased costs, lack of funding, as well as the assumption that 
the last remaining contaminated areas are the costliest to clear 
(such as inaccessible, or very sensitive areas) seem to suggest a 
relatively higher cost. 

Nonetheless, this study conservatively estimates that the 
considerable enhancement in efficiency generally offset the 
increased cost. Therefore, it is estimated that clearing one ha 
of mines/ERW contaminated land was as costly prior to 2017 
as it will be after 2017. Thus, the estimation of the future 
cost of mines/ERW action is based on estimations of yearly 
progress of the clearance action, with an estimated 549 ha 
cleared each year in the future (demonstrated above, excludes 
the year 2027, with 280 ha cleared).

THE COST OF PAST MINES/ERW ACTION 
(FROM 1998 TO 2017) AMOUNTS TO 
239,568,738 USD, WHILE COST 
OF FUTURE MINE/ERW ACTION 
(FROM 2018 TO 2027) IS EXPECTED 
TO COST 414,000,000 USD, BOTH 
PERIODS ADDING UP TO A TOTAL OF 
653,568,738 USD. OVERALL, THAT 
TOTAL COSTS AMOUNT TO 24% OF 
THE ACCUMULATED BENEFITS OVER 
THE ENTIRE PERIOD OF MINE/ERW 
ACTION (1998-2027).

FOR EACH 1 USD SPENT FOR MINES/
ERW ACTION LED, IN AVERAGE, INTO A 
BENEFIT OF 4.15 USD.

Economic benefit of clearance differs significantly between 
the 1998-2017 period and the 2018-2027, with respectively a 
return of 6.89 USD and 2.56 USD per each 1 USD 
spend. This difference is due to the much higher cost of 
mine clearance compared to the cost of removing unexploded 
cluster munitions, and future clearance action are expected 
to be focused primarily on the removal of mines. Economic 
benefit from live saving accounted to 17.0% of the total 
benefits, while benefit from agriculture and grazing accounted 
for 22.0% of total benefits, while other economics activities 
accounted, including residential area development accounted 
to 48.7% of total benefits; while clearance of forest does 
yield a non-negligible 10.7% of total benefits.
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Table 23: Impact assessment aggregated results

RESULTS (USD) 1998 - 2017

Cost of Mine/ERW action

Benefit of MINE/ERW action 

Total cost to benefit ratio of mine clearance action

Total benefit of mine clearance for 1$ spent in USD

Total human benefit of mine clearance action

Total human benefit of mine awareness 

Total benefit of agricultural land clearance

Total benefit of grazing land clearance

Total benefit of forest clearance (excluding forestry products)

Total benefit of clearance from forestry products

Total benefit of residential areas clearance

Total benefit of road clearance

Total benefit from new economic activities

Industry

Trade

Tourism and hospitality 

Others

 $ 239,568,738 

$ 1,650,502,893 

15%

 $ 6.89 

 $ 227,296,903 

 $ 116,694,150 

 $ 381,318,563 

 $ 27,571,344 

 $ 187,373,877 

 $ 34,393,363 

 $ 310,694,610 

 $ 12,088,834 

 $ 353,071,248 

 $ 35,026,724 

 $ 78,158,806 

 $144,738,530 

 $ 95,147,188 

$ 414,000,000 

 $1,059,938,855 

39%

 $ 2.56 

 $ 105,370,823 

 $ 10,803,072 

 $ 174,968,791 

 $ 11,816,290 

 $ 80,303,090 

 $ 14,740,013 

 $ 111,160,771 

 $ 7,592,959 

 $ 543,183,045 

 $ 52,540,086 

 $ 117,238,209 

 $ 217,107,795 

 $ 156,296,955 

2018 - 2027

 $ 653,568,738 

 $2,710,441,748 

24%

$ 4.15 

 $ 332,667,727 

 $ 127,497,222 

 $ 556,287,354 

 $ 39,387,634 

 $ 267,676,968 

 $ 49,133,376 

 $ 421,855,381 

 $ 19,681,793 

 $ 896,254,294 

 $ 87,566,811 

 $ 195,397,015 

 $361,846,324 

 $ 251,444,143 

1998 - 2027

12.3%

4.7%

20.5%

1.5%

9.9%

1.8%

15.6%

0.7%

33.1%

3.2%

4.7%

8.8%

6.1%

Share of
total benefit
1998 - 2027



LEBANESE ARMY AND LMAC
SHOULD STREAMLINE THE VALUATION
OF MINE ACTION BENEFITS AND ENCOURAGE
ALL STAKEHOLDERS TO TAKE PART
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The assessment study showed that clearance action has a 
significant impact on economic growth and everyday 
life of people in contaminated areas. Based on conservative 
estimations, the report showed that for each dollar spent 
on clearance between 1997 and 2017, as well as each dollar 
that is expected to be spent between 2018 and 2027, 
4.15$ are generated in economic returns, either through 
saving potential costs, or through direct economic activities 
generating income. 

The report also showed through the case study, that every 
location and “type” of land can generate a return if cleared. 
Field visits to Kfar Remman, Hadath El-Jebbeh-Tannourine, 
and Arsal have shown that each area responds in a different 
manner to clearance, but all do generate a positive economic 
impact. For instance, in Kfar Remman, the most prominent 
socio-economic impact was the infrastructure roads and 
residential buildings that accompanied the return of residents 
following the Israeli withdraw and mine/ERW clearance in 
2000. 

In Hadath El-Jebbeh-Tannourine, people regained access to the 
forest areas that had a significant impact on their lives in new 
economic opportunities in rural and ecotourism, as well as on 
their sense of regained sovereignty over their natural resources. 

As for Arsal, where mine/ERW clearance has not yet begun, 
the planning process of mine action has contributed to laying 
the grounds for peace-building and stabilization in other 
areas. Furthermore, the increased sense of financial security 
and improved quality of life as a result of increased job 
opportunities is prevalent in all cleared areas. 

8.2 RECOMMENDATIONS

Nonetheless, through the development of the report, several 
areas for potential improvement were identified: 
As the availability of adequate and detailed data was one 
of the main limitations of the current model, improving the 
quality of post clearance M&E surveys is needed. This can be 
done through better coordination amongst LMAC partners 
in collecting unified data that also incorporate some socio-
economic indicators. In this respect, the current model can 
serve as a basis to update clearance monitoring and evaluation 
tools. Such information would lead to better understanding 
of the benefits of clearance and subsequently more concrete 
communications with the donor community. 

Relatedly, the report recommends that the Implementing 
Agencies and LMAC should emphasize the socio-economic 
return to mine action within their communication strategy. 
The donor community and local population are largely aware 
of the importance of humanitarian clearance as a lifesaving 
action.  However, there is a need to further highlight the 
social and economic impacts of mine action, and its long-
term developmental impact. As this report demonstrates, 
communities that have eradicated the risk of mines/ERW in 
their areas benefit from regained and new economic activities, 
residential area development, as well as new use of agricultural 
lands, all of which contribute to improved livelihoods and 
standards of living. Measurment of these benefits should make 
the case for sustained support to Mine Action in Lebanon.
 
Lastly, the Lebanese army and LMAC should streamline 
the valuation of Mine action benefits and encourage all 
stakeholders to take part or use this type of assessment in their 
reporting to reflect the multifaceted benefits of mine action. 
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ANNEXES:
SELECTED INDICATORS 
AND PARAMETERS

DISTRIBUTION OF CONTAMINATED LAND AREA (2017 - INCLUDED)
# of Ha contaminate           Cleared                Remaining  

AGRICULTURAL LAND

GRAZING LANDS

FORESTS

HOUSING 

COMMUNITY 

INDUSTRIAL AREAS

DEVELOPMENT (RETAIL, SERVICES, TRADE, TOURISM)

OTHERS, UNPRODUCTIVE LAND

TOTAL

3919.6

8012.5

2170.4

578.2

191.1

55.1

359.6

910.3

16196.7

2743.7

5608.8

1519.3

422.7

94.0

4.7

238.0

345.9

10977.0

1175.9

2403.8

651.1

155.5

97.1

50.4

121.5

564.4

5219.7

ESTIMATION OF CONTAMINATED LAND DISTRIBUTION
# of Ha contaminate           Cleared                Remaining  

PERMANENT UTILIZED AGRICULTURAL AREA

PERMANENT CROPS

OLIVES

SEASONAL UTILIZED AGRICULTURAL AREA

INDUSTRIAL CROPS AND FORAGE

CEREALS

VEGETABLES

GREENHOUSE CULTIVATION

TOTAL

2,589 

1,261 

1,327 

1,263 

280 

505 

478 

68

3,920 

1,800 

841 

959 

899 

212 

362 

325 

46 

2,744 

789 

420 

369 

365 

68 

143 

153 

22 

1,176 

ESTIMATED AVERAGE ECONOMIC BENEFIT FROM AGRICULTURAL LAND 

TYPE OF CROP

PERMANENT CROPS

OLIVES

INDUSTRIAL CROPS AND FORAGE

CEREALS

VEGETABLES

GREENHOUSE CULTIVATION

 6,500 

 1,900 

 3,000 

 1,000 

 3,000 

 6,000 

ANNUAL REVENUE PER HA IN USD
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LOSS OF LIFE: ESTIMATION OF LOSS OF PRODUCTIVE CAPACITY AND WELFARE

MALE ADULTS

FEMALE ADULTS 

MALE CHILDREN (-18)

FEMALE CHILDREN (-18)

 AVERAGE

ESTIMATED LOSS OF NONMARKET PRODUCTIVE CAPACITY TO SOCIETY IN USD 

GDP PER CAPITA (USD)

AVERAGE ANNUAL CONTRIBUTION TO GHP OF ONE NON-EMPLOYED WORKING AGE LEBANESE

ESTIMATED LOSS OF WELFARE IN USD 

EMPLOYED VICTIM'S ANNUAL LOSS OF WELFARE (EQUAL TO ECONOMIC CONTRIBUTION)

UNEMPLOYED VICTIM'S ANNUAL LOSS OF WELFARE (EQUAL TO ECONOMIC CONTRIBUTION)

ESTIMATED ANNUAL LOSS FOR AN EMPLOYED VICTIM

ESTIMATED ANNUAL LOSS FOR AN UNEMPLOYED VICTIM

ESTIMATED ANNUAL LOSS OF PRODUCTIVE CAPACITY AND WELFARE IN USD

NON-EMPLOYMENT RATE BY GENDER (%) (DIFFERENT THAN UNEMPLOYMENT)

SHARE OF ANNUAL LOSS BY GENDER (USD) AMONG EMPLOYED

SHARE OF ANNUAL LOSS BY GENDER (USD) AMONG UNEMPLOYED

TOTAL OF EACH GENDER’S SHARES OF ANNUAL LOSSES FOR

ONE MINE/ERW DEADLY CASUALTY (USD)

TOTAL OF EACH GENDER’S SHARES OF ANNUAL PRODUCTIVITY LOSSES (USD)

TOTAL OF EACH GENDER’S SHARES OF ANNUAL WELFARE LOSSES (USD)

983,886 

619,920 

1,164,575 

733,768 

951,685 

LOSS OF PRODUCTIVITY IN USD

8,524 

8,524 

23,763 

8,524 

47,527 

17,048

78.57%

33.15%

10,185 

31,772 

13,394 

5,651 

23,579 

37,423 

11,790 

18,711 

11,790 

18,711 

 

WOMEN

MEN

WOMEN

MEN

WOMEN

MEN

WOMEN

MEN

WOMEN

MEN

WOMEN

MEN



GRAZING LAND PARAMETERS

AVERAGE NUMBER OF SMALL RUMINANT (DRY SHEEP EQUIVALENT)

PRESENT ON 1 HA OF LAND (SUSTAINABLE GRAZING PARAMETERS)  

   

# OF SMALL RUMINANTS (DRY SHEEP EQUIVALENT)  PRESENT ON CONTAMINATED AREAS

 

ECONOMIC BENEFITS OF CLEARANCE OF GRAZING LAND IN USD 

OUTPUT VALUE PER ANIMAL PER YEAR IN USD 
 

CAPACITY (USAGE) FACTOR  

ANNUAL ECONOMIC BENEFITS OF CLEARANCE FROM SMALL RUMINANTS ON 

CONTAMINATED GRAZING LANDS IN USD 

2

CLEARED REMAINING

11,218 4,808

 148.50 

 50%

 832,900

 50%

 356,957 

FOREST PARAMETERS
Contaminated           Cleared                Remaining  

Cedars                                    Others

CONTAMINATED FORESTS (AND WILD PLANT)  IN HA

PINES

OREGANO

SAGE

CAROB

LAUREL

HONEY

91.31

1370.33

124.58

3.74

24.28

2170.36

63.92

959.23

87.20

2.62

16.99

1519.25

27.39

411.10

37.37

1.12

7.28

651.11

WILLINGNESS TO PAY PER YEAR FOR PRESERVATION OF 1 HA OF FOREST (USD) 

WILLINGNESS TO PAY PER YEAR FOR CLEARANCE OF 1 HA OF FOREST 

OCCUPATION OF TOTAL FOREST AREA (%) 

AVERAGE WTP PER YEAR FOR CLEARANCE OF 1 HA OF  FOREST  3,083 USD 

 25,440 

 5,088 

1.50%

 15,264 

 3,053 

98.50%
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REAL ESTATE PARAMETERS 

AVERAGE PRICE OF AN SQM

TOTAL AREA CLEARED BY REGION

TOTAL AREA STILL CONTAMINATED

BY REGION

CONTAMINATED BUILDABLE AREA

CLEARED BY REGION IN (HA)

CONTAMINATED BUILDABLE AREA

REMAINING BY REGION (IN HA) 

450

1,699

1,420

26.16

16.92

400

181

434

2.79

5.18

BUILDABLE AREA (%)

% OF CAPACITY BUILT IN 20 YEARS

VALUE OF YEARLY DEPRECIATION 

INCREASE IN REAL ESTATE VALUE 

40%

50%

2%

2%

MOUNT 
LEBANON

NORTH 
(+AKKAR) NABATIYEH SOUTH

BEQAA
(+BAALBECK
HERMEL) TOTAL

400

5,456

1,662

84.03

19.81

400

2,538

969

39.09

11.55

400

1,103

734

17.00

8.75

10,977.05

5,219.65

169.07

53.46



ECONOMIC ACTIVITIES PARAMETERS 

ALL VALUE IN USD 

INDUSTRY

TRADE AND RETAILS 

TOURISM

OTHERS

TOTAL

150

335

124

445

1,053

225

502

186

667

1,580

SECTOR

SECTOR

ADDED
VALUE OF 
CURRENT
LABOR

NUMBER OF JOBS CREATED
ON CLEARED LAND  NUMBER OF POTENTIAL JOBS 

ADDED
VALUE OF
CAPACITY
LABOR

ANNUAL
ADDED
VALUE OF
CURRENT
CAPITAL 

ANNUAL
ADDED
VALUE OF
CAPACITY
CAPITAL 

TOTAL
CURRENT
ADDED
VALUE

INDUSTRY

TRADE

TOURISM
AND HOSPITALITY 

OTHERS

TOTAL

TOTAL
POTENTIAL
ADDED
VALUE 

INDIRECT
EFFECT 

INDUCED
EFFECT 

OPPORTUNITY
FACTOR 

 1,439,222 

 3,211,488 

1,189,440 

4,270,090 

10,110,240 

2,158,834 

4,817,232 

1,784,160 

 
6,405,134 

15,165,360 

 3,598,056 

 8,028,720 

 
2,973,600 

10,675,224 

25,275,600 

5,397,084 

12,043,080 

4,460,400 

16,012,836 

37,913,400 

5,037,278 

11,240,208 

4,163,040 

14,945,314 

35,385,840 

7,555,918 

16,860,312 

6,244,560 

22,417,970 

53,078,760 

1.3

1.3

1.3

1.3

1.05

1.05

1.05

1.05

0.2

0.2

1

0.2
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This study uses a cost-benefit model 
to assess the long-term economic 
costs of mines/ER contamination 
and benefits of mine action.
It therefore intends to translate into 
monetary terms the different cost and 
benefit component of mines/ERW 
contamination and clearance. The 
model uses quantitative and qualitative 
data found through literature and 
secondary sources reviews, as well 
as information provided by the LMAC, 
UNDP, and other stakeholders.
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