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Foreword

The Pearson Peacekeeping Centre is pleased to present The Pearson 
Papers: Volume 12, 2009: Environmental Considerations for Building 
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As the international community continues to manage the evolving nature 
of intra-state conflict, there has never been a greater need for effective levels 
of cooperation and coordination among civilians, military and police who 
contribute to peacekeeping and peacebuilding efforts.

The environment is an issue that can no longer be neglected. Despite this 
knowledge, international institutions and nations still respond in silos instead 
of understanding the relationship and interconnections among crosscutting 
issues. Environmental degradation and competition for resources have a real 
impact on the success or failure of peace operations and post-conflict peace-
building efforts. Conversely, peace operations are not neutral in their effects, 
and managing change can also have intended and unintended impacts on the 
environment. Consequently, it is imperative that the environment be factored 
into the overall response to conflict.

Volume 12 of The Pearson Papers aims to further the understanding of 
the way in which environmental issues affect the conduct of peace opera-
tions, and vice versa. Such understanding, we hope, will help in the planning 
of future missions and post-conflict peacebuilding efforts, as well as in the 
development of training material for military, police and civilian actors.

We would like to acknowledge the important contributions that have 
been made by others in preparing this issue. First and foremost, we would 
like to thank Kathryn Robicheau for her incredible eye for detail, her 
fastidious work ethic, as well as her commitment, continuous assistance and 
invaluable inputs throughout the process. We are very appreciative of our 
Editorial Review Board for their contributions of expertise and time towards 
this project. We would also like to acknowledge the in-house Pearson 
Papers team, who volunteered invaluable time and input during the selec-
tion and editing process: Zoe Dugal, Harry Ford, Jason Kelland, Jennifer 
Matthews, Sean McLean, Alejandro Graterol, Kim Pilkington, Jules Sisk 
and Antoine Terrar. In addition, we are grateful to Amanda Darres, Printing 
and Production Technician, for her thoroughness and dedication to assisting 
with the project. 
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We hope that you enjoy this issue and find that it makes a valuable 
contribution to your understanding of complex peace operations.
 
Ann Livingstone, Ph.D.
Editor

Kristine St-Pierre, M.A.
Managing Editor

Ottawa, Ontario
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Land Rights: 
Challenges at the Nexus of Violent Conflicts 

and Environmental Degradation

Bruce H. Moore

Abstract

After years of being at the margins of the development debate, land policy 
and resource rights are receiving increased attention. Whereas previously 
land tenure was seen primarily as a call for social justice, today land tenure 
and pro-poor land governance are seen as being also at the nexus of current 
economic, political and social challenges including conflicts over access to 
natural resources and progress in implementing peace accords.

This paper examines the contribution that secure resource tenure can 
make to peacebuilding and long-term security. It also highlights the preven-
tative role that tenure rights can play in staving off the escalation of conflict 
into violence. In many developing country contexts, keeping land relations 
peaceful can reduce the scope to which historical injustices, accumulated 
grievances or situations of acute hardship turn into violent conflict, including 
armed warfare.
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Environmental Dimensions of the Conflict in 
the Gaza Strip

Olaf Juergensen

Abstract

Over the past several decades the narrative on peacebuilding policy and 
research has been shaped by trying to understand better the root local causes 
of conflict. One focus has been on non-combatant populations who often 
disproportionately suffer material and human loss owing to forces beyond 
their control. Lingering uncertainties in the Middle East peace process have 
exposed the people of the Gaza Strip to this dynamic in many different 
forms. The paper analyzes this trend by exploring the extreme depravation 
caused to the natural environment by years of conflict and over-exploitation. 
It then goes on to suggest that by supporting the capacity of Gazans to take 
greater charge of their dwindling natural resource base, important steps in 
improving their immediate humanitarian needs and preparing for a more 
secure future can be made.   



Environmental Considerations for Building Peace  •  xiii

Something in the Water:  
Applying Medical Geology to Complex 

Emergencies

Heather Gingerich

Abstract

Medical geology provides a framework for addressing the natural impair-
ment issues of drinking-water supplies, which frequently undermine peace 
operations if they are not identified at an early stage of deployment. The most 
common challenges encountered in any theatre are related to (1) adaptation 
to changes in drinking-water quality by personnel and civilians, (2) the pres-
ence of a conflict-prone environment owing to natural environmental factors, 
and (3) the unintended consequences of environmental interventions like 
water-well drilling and water treatment. Although positive, progressive, and 
long-term solutions can be created through the cooperation and coordina-
tion of civilians, medical geologists, and those involved in peace operations, 
deficiencies in the critical elements of policy, law, and governance have 
greatly limited the ability to resolve natural impairment issues pertaining to 
drinking-water supplies thus far.
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The Military as Environmental Steward in 
Peace Operations

Annica Waleij and Birgitta Liljedahl

Abstract

Can the military be an environmental steward and a partner in environmental 
protection? This paper explores the role of the military in addressing envi-
ronmental concerns within peace operations and argues that the military can 
in fact play an important role as environmental stewards. The paper also 
provides an overview of recent developments within UN, NATO and EU 
for improving environmental protection in field missions. It concludes by 
making several recommendations for mainstreaming environmental consid-
erations into current and future operations.



Environmental Considerations for Building Peace  •  xv

Medical and Environmental Intelligence in 
Peace Operations and Crisis Management

Birgitta Liljedahl, Björn Sandström,  
Sture Sundström, Claes Nyström, Christina Edlund 

and Annica Waleij

Abstract

This paper discusses from a Swedish perspective the international develop-
ment within the field of medical and environmental intelligence in peace 
operations and crisis management. Today, there is an urgent need to agree 
on standards and tools to improve interoperability, both between and within 
nations. Furthermore, since most peace support and crisis management oper-
ations take place in war-ravaged or disaster areas, it should be of great value 
to improve both the sharing of information concerning environmental and 
environmental health issues and the mission-specific knowledge between 
military and civilian actors. The paper provides an overview of the tools 
currently under development that focus on the gathering of information and 
data and the sharing of medical, environmental and health-related informa-
tion. It also discusses why this type of information might be of high rele-
vance when it comes to planning operational tasks and ultimately reaching 
the desired end state of the operation itself. 
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The Essential Condition: 
A Stable Environment, Global Security and 
Sustainable Peace

Wilfrid Greaves

Abstract

This paper investigates two central questions: what is the theoretical relation-
ship between the environment and security? And how does the environment 
affect the conditions for sustainable peace and successful peace operations? 
First, it examines treatment of the environment within security literature. 
Second, it examines the environment within peacebuilding scholarship and 
outlines the role of the environment in providing the conditions for sustain-
able peace. These sections suggest that a theoretical reconceptualization of 
the environment is necessary. Third, the paper proposes an alternative model 
for understanding the relationship between the environment and security. 
The security-insecurity pyramid model distinguishes criteria of imminence, 
agency and severity among different types of hazards, while recognizing 
the multi-sectoral nature of peace and security. This model indicates how 
environmental hazards can undermine security and peace in all other sectors 
and illustrates how the natural environment must be considered the essential 
condition for security and a basic requirement for lasting peace.
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Introduction

As an organisation whose mandate is to make peace operations more effec-
tive through research, education, training and capacity building, the Pearson 
Peacekeeping Centre has learned that issues such as gender, ethics, culture 
and human rights are not well served by one-time training sessions and must 
be made an integral part of the learning activities and learning products that 
are designed to support capacity development.

While issues surrounding the environment have for a long time been 
neglected by peacekeeping and peacebuilding actors, there is a growing 
recognition among the international community that environmental concerns 
can have a real impact on the success or failure of peace operations and 
peacebuilding efforts. If peace is to be sustainable in the long run, there is a 
need to consider and integrate environmental issues as part of peacekeeping 
and post-conflict peacebuilding efforts.

Peacekeeping missions both affect and are affected by the environment 
in which they are deployed. The “environment” of peace operations is often 
used to refer to the cultural and physical (natural) space in which one is 
located. While both are intricately linked, this volume of The Pearson Papers 
is concerned primarily with the physical dimension of the environment. 

Intended and Unintended Consequences of Peacekeeping

Peace operations are constantly evolving, adapting to the challenges of new 
security environments. However, they are not neutral in their effects, causing 
both intended and unintended consequences. Unintended consequences in 
peace operations are outcomes (negative and/or positive) that were not antic-
ipated during the mission planning process. As peace operations are intended 
to manage change within a specific environment, mission leadership plays 
an important role in ensuring that both mission planning and management 
practices are comprehensive and integrated. While it is impossible to antici-
pate what we do not know, it is possible to plan for possible scenarios using 
lessons identified and best practices. 

If sustainable peace is the fundamental goal to be achieved, the envi-
ronment cannot continue to be an afterthought. Environment is extremely 
important in peace operations—both in terms of its impacts on them and how 

    Thanks go to Sophie Ravier, Environmental Officer with the United Nations Department 
of Field Support, for her valuable inputs.
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it is affected by them—and as the demand on peace operations increases, so 
will environmental consequences.

Environment and United Nations Peacekeeping

The link between security and environment is not new, reaching a height 
of research in the late 1990s and early 2000s, with studies linking intra-
state conflicts to the exploitation of natural resources, and others looking at 
cooperation over natural resources as a means of promoting peace. The link 
between peacekeeping and environmental security, however, is only begin-
ning to emerge with the United Nations (UN) taking active steps to integrate 
environment in peace operations, both conceptually and operationally. 

Since 2000 the UN has undertaken a number of internal reviews to 
enhance the effectiveness and efficiency of peacekeeping missions in 
achieving their mandates. These include the Brahimi Report,1 the Handbook 
on UN Multidimensional Peacekeeping Operations,2 the UN Integrated 
Mission Planning Process,3 the “Delivering as One” report,4 the United 
Nations Peacekeeping Operations Principles and Guidelines5 and the latest 
“New Horizon” report.6 The environment is highlighted as a challenge to be 
tackled in a coordinated and integrated manner, although most references 
are limited to a mission’s environmental impact and on ways of mitigating 
those impacts.7  

Still, the UN is adapting to the changing security environment and finding 
innovative ways of responding to new challenges.8 Many initiatives within 
the UN and externally are already working on the environment and security 
nexus. The United Nations Environment Programme (UNEP), for example, 

1 UN, Report of the Panel on United Nations Peace Operations (the Brahimi Report), 
A/55/305–S/2000/809, New York, UN, 21 August 2000.

2 UN DPKO, Handbook on UN Multidimensional Peacekeeping Operations, New York, 
December 2003.

3  UN, Integrated Missions Planning Process (IMPP), New York, UN, 13 June 2006.
4 UN, Delivering As One: Report of the Secretary-General’s High Level Panel, New York, 

UN, November 2006.
5 UN DPKO, United Nations Peacekeeping Operations Principles and Guidelines, New 

York, UN, 2008. Available at: http://pbpu.unlb.org/pbps/Library/Capstone_Doctrine 
_ENG.pdf.

6 United Nations Department of Peacekeeping Operations and Department of Field Support, 
A New Partnership Agenda: Charting the New Horizon for UN Peacekeeping, New York, 
July 2009. Available at: http://www.un.org/Depts/dpko/dpko/newhorizon.pdf.

7 Sophie Ravier, Environment in UN Peacekeeping Operations, thesis written in the context 
of the Certificate of Advanced Studies in Environmental Diplomacy, University of Geneva 
and United Nations Environment Programme, June 2008. Available at http://www.unige.
ch/formcont/environmentaldiplomacy/TheseSophieRAVIER.pdf. 

8 Ibid. 
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through its Post-Conflict and Disaster Management Branch, developed thor-
ough post-conflict environmental assessments from which recommendations 
were derived on how to tackle the local environmental challenge. One of the 
recommendations from the UNEP report From Conflict to Peacebuilding is 
to “address natural resources and the environment as part of the peacemaking 
and peacekeeping process.”9 The report states that peacekeeping operations 
should align themselves with national efforts to improve natural resource 
and environmental governance. In the same way, post-conflict peacebuilding 
strategies should be familiar with the countries’ environmental issues and 
should be cognizant of the needs of the population in terms of environmental 
and natural resources. The report adds that peacekeeping and post-conflict 
peacebuilding efforts should incorporate environmental protection and 
resources management as part of their mandate because a failure to do so 
could contribute to a relapse into conflict in the long run.10

Most recently, the Department of Peacekeeping Operations (DPKO) 
and the Department of Field Support (DFS), in collaboration with UNEP, 
developed two key documents for field missions: Environmental Policy for 
UN Field Missions and Environmental Guidelines for UN Field Missions.11 
Both documents aim to mitigate a mission’s impact on the environment 
while following the host country’s environmental regulations.12 The docu-
ments touch on a large range of environmental issues related to the miti-
gation of a mission’s environmental impact, including waste management, 
hazardous substances management, natural resources management, pollu-
tion (air, noise, water and soil), energy conservation, cultural and historical 
resources management, monitoring and implementation, awareness training, 
and emergency preparation and auditing.

According to the documents, each field mission is required to create an 
environmental policy and an action plan identifying objectives and control 
measures that are to be implemented through all phases of the mission.13 The 
objective is to mainstream the environment into peacekeeping operations, 
as well as to ensure uniformity in the way missions address environmental 
considerations. The documents also request that all UN mission personnel, 

9 UNEP, From Conflict to Peacebuilding: The Role of Natural Resources and the 
Environment (Nairobi, Kenya: UNEP, February 2009), 5.

10  Ibid.
11 UN DPKO/DFS, Environment Policy for UN Field Missions, June 2009, and UN DPKO/

DFS, “Environmental Guidelines for UN Field Missions (Draft),” March 2007. The 
DPKO/DFS Environmental Policy for UN Field Missions was approved by UN DPKO 
Under-Secretary-General Alain Le Roy on 11 May 2009. The Guidelines are still under 
review.

12 Ravier, “Environment in UN Peacekeeping Operations.”
13 UN DPKO/DFS, “Environmental Guidelines for UN Field Missions (Draft),” 4.
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including military, police and civilian, conduct his or her activities with the 
following themes in mind:

Protection of the environment is every individual's responsibility.

Sound planning is essential in order to minimize damage to the 
environment, to economize on local resources, and to make the 
best use of UN funds.

The environment must be considered in the planning and under-
taking of every activity.14

Several missions, including MINUSTAH (Haiti), MONUC (Democratic 
Republic of Congo), ONUCI (Côte d’Ivoire), UNMIL (Liberia), and UNMIS 
(Sudan), have already started to develop comprehensive action plans. While 
there is to date no capitalization of experience from the different initiatives 
that have been put in place in the field, the UN is working in that direction. 
For example, a 2008 greenhouse gas emissions inventory has been under-
taken for all peacekeeping missions, which will serve as a baseline to reduce 
their footprint in the years to come.15

Conclusion

This volume of The Pearson Papers discusses the environment from a 
variety of perspectives. The volume is divided into three sections. Sections 
1 and 2 explore considerations of the environment in complex settings and 
peace operations respectively, while section 3 offers a new way of consid-
ering the environment.

Using practitioner and theoretician analyses, this volume provides the 
reader with different approaches and examples of what is currently being 
done to ensure that the environment is an integral part of peace operations 
and post-conflict peacebuilding. If interventions must be designed with the 
environment in mind, then this volume is important for understanding the 
role that the environment plays in the conflict management cycle and how 
different actors are or could be responding.

14 Ibid.
15 In October 2007 the UN Chief Executives Board for Coordination committed to moving 

the whole UN towards climate neutrality and, in particular by the end of 2009, to estimating 
their respective organisations’ greenhouse gas emissions. The UN-wide inventory should 
be presented at the UN climate change conference in Copenhagen in December 2009. 
The report will be posted on www.unemg.org/climateneutralun. Information provided by 
Sophie Ravier, Environmental Officer with UN DFS.

•

•

•



Environmental Considerations for Building Peace  •  5

A number of conclusions can be drawn from this volume, one of which 
is the need to recognize the impact that operational decisions have on the 
environment. A secondary conclusion is the need to better integrate envi-
ronmental concerns into the planning and management of field missions and 
post-conflict peacebuilding efforts, as well as in the development of training 
for military, police and civilian actors.

This volume also identifies the following key themes for consideration 
when thinking and planning for complex peace operations. 

Coordination: Building sustainable peace requires all actors to be 
present from the planning stage to the execution stage. Therefore, there 
is a need for improved coordination and cooperation within the UN 
system, particularly between UN Country Teams, UN DPKO/DFS, 
and UNEP. Working with the UN Country Teams and UNEP is crucial 
because they have the local and environmental expertise, respectively, 
and will remain in the country long after a peace operation ends. 

Integration: Environment is a crosscutting issue affecting health, 
development and security. As a result, it is important to understand 
how the environment relates to and connects with other issues and 
to ensure that environmental concerns are integrated at all levels 
of decision making, are part of everyday policies and practices and 
are taken into account throughout all phases of a peace operation.

Local-ownership and capacity building: Peace operations and 
peacebuilding efforts need to develop local ownership, leader-
ship, accountability and trust with local communities, as well as 
help (re)-empower local institutions. It is also important that inter-
national actors work with and involve national governments in 
building their capacity and ensuring better and more sustainable 
management of natural resources in the future.

Training and education: Training and education of mission 
personnel, including military, police and civilians, is essential to 
ensure greater understanding of environmental considerations in 
peace operations and of peacekeepers’ impact on the environment. 
Training and education is also crucial in order to provide mission 
personnel with the necessary guidance and tools for them to take 
adequate actions on the ground. 

Monitoring and evaluation: As missions are trying to manage and 
reduce their environmental footprint, there is a need to develop tools 
to help them monitor and review environmental impacts and actions.

•

•

•

•

•
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Land Rights: 
Challenges at the Nexus of Violent Conflicts 

and Environmental Degradation

Bruce H. Moore

After years of being at the margins of the development debate, land policy 
and resource rights are receiving increased attention. Whereas previously 
land tenure was seen primarily as a call for social justice, today land tenure 
and pro-poor land governance are seen as being also at the nexus of current 
economic, political and social challenges, including conflicts over access to 
natural resources and progress in implementing peace accords.  

In many countries, the issue of improving secure access by the poor to 
land touches on fundamental inequalities in rural communities. Over the past 
ten years, world summits and ratified international agreements have agreed 
that security of land tenure should be embedded in development strategies 
that seek to address issues as diverse as global food security, sustainable 
natural resource management (including combating desertification and 
climate change), democracy building, the achievement of gender equity, and 
the fostering of peace and security.1 

This paper examines the contribution that secure resource tenure can 
make to peacebuilding and long-term security. It also highlights the preven-
tative role that tenure rights can play in staving off the escalation of conflict 
into violence. In many developing country contexts, keeping land relations 
peaceful can reduce the scope to which historical injustices, accumulated 
grievances or situations of acute hardship turn into violent conflict, including 
armed warfare. 

The Rising Risks of Violence

Competition for land is intensifying. As global demand for food, minerals and 
forest resources grows, resource rights are being gained, grabbed or granted 

1 Nowhere is the understanding of the importance of land tenure more visible than in coun-
tries such as Mozambique, Uganda, El Salvador, Guatemala, Burkina Faso, Côte d’Ivoire, 
Indonesia, Philippines, Rwanda, Burundi, Sudan and Peru where land access was one of the 
most significant contributing causes of violent national conflicts, but also the most critical 
factor in establishing peace accords. While this is not an exhaustive list of affected countries, 
the twelve that are listed provide a significant body of experience to suggests that conflict 
over land ownership and access is often near, if not at the centre of armed civil conflict.
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to national and transnational agribusinesses and extractive industries. In 
country after country, this is one reason, sometimes the most significant, for 
the decline in the livelihood opportunities and incomes of poor households. 
The resulting levels of social unrest, often aggravated by intergenerational 
conflicts between national elites and the rural poor, are raising the risk that 
conflicts may turn violent. This is to be expected, can be forecast and should 
involve intervention, prevention and resolution strategies. 

In their daily struggle to survive, the poor are acutely aware that the 
idle lands which they made productive, through their family’s labour and 
investments, are frequent targets for expropriation by elites and powerful 
political interests for direct personal gain or to offer as leasehold conces-
sions to foreign investors. The organisations of the poor are increasingly 
aware that transnational industries extract not only the raw resources but 
also the profits along the value chain. Instead of being reinvested in the 
national economy, including smallholder agriculture and rural employment, 
these profits become offshore corporate profits and shareholder dividends. 
As the organisations of the poor become stronger, they will increasingly and 
legitimately strive to hold their governments accountable for using national 
resources for the public good. Conflicts can be forecast in situations where 
the rule of law fails to provide and protect the poor’s rights to benefit fairly 
from the country’s natural resources. The indicators of potential land conflicts 
are largely identifiable, making it possible, if there is political will, to estab-
lish stakeholder processes that may prevent conflicts from escalating into 
violence or offer the opportunity to resolve pending conflicts by addressing 
root causes. 

The view that there is a risk of competition for land turning violent 
is reinforced by research findings from the North-South Institute and the 
International Land Coalition:

Rural and remote areas worldwide are becoming 
increasingly sought after for their land and resources. 
In-migration due to increasing population pressure, 
mining, oil and gas activities, agro-industries, logging, 
dams, privatization of water schemes, establishment of 
protected areas and bio-prospecting augment pressure 
on local conflict management arrangements. Sometimes 
these forces connect with other social fault lines and 
conflict escalates into violence or armed warfare.2

2 Stephen Baranyi and Viviane Weitzner, Transforming Land-related Conflict: Policy, 
Practice and Possibilities (Ottawa: North-South Institute, 2006).
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As documented by the Centre on Housing Rights and Evictions, the risk 
that land conflicts may escalate has become real. In their 2006 report Force 
Evictions: Violations of Human Rights, the Centre stated:

Freedom from fear of forced eviction is one of the 
best definitions of the concept of secure tenure. 
Unfortunately, many millions of people never experi-
ence this freedom, and live instead in constant fear of 
eviction from their homes and lands. Millions of those 
have that fear brutally realized each year.3 

This violence is most often the result of retaliation against those who 
resist eviction by challenging the rights of government to seize their small 
plots for establishing agricultural estates and mining concessions. 

Governments normally seek to shift the focus away from the issues of 
conflict and violence to a debate on rural economic development based on 
economies of scale, the creation of stable wages for agricultural workers, 
and the expansion of rural employment in the mining and logging sectors. 

The commercial farmers, in this debate, take the position that land 
reform will increase poverty and hunger because it will fragment land into 
unproductive, small units. Their thesis, that large-scale agriculture is more 
productive than smallholder farming, is refuted by empirical analysis of 
the relationship of farm size to productivity. While pointing out that there 
are many factors that determine production levels, there is evidence that in 
many contexts smallholder farming may produce higher yields than does 
larger scale farming. In his work on the inverse relationship between farm 
size and productivity, Michael Carter concluded that “small scale agriculture 
warrants attention as a base for agricultural development in a land scarce 
economy,”4 the situation prevailing in many developing countries. These 
studies continue to provide accepted evidence on the need to secure the 
property rights of smallholder farmers.

The ongoing campaign by the International Labour Organization (ILO) 
with regard to fair employment practices in agriculture also raises serious 
concerns about high levels of exploitive wage and working conditions in 

3 Centre on Housing Rights and Evictions, Forced Evictions: Violations of Human Rights, 
Global Survey 10 (Geneva: COHRE, 2006).

4 Michael Carter, “Identification of the Inverse Relationship between Farm Size and 
Productivity: An Empirical Analysis of Peasant Agricultural Production,” Oxford 
Economic Papers (Oxford University Press, 1984), 36.



12  •  The Pearson Papers, Volume 12, 2009 

commercial agriculture.5 The ILO findings add further doubt to the rationale 
for consolidating small-scale producers into larger production units. 

In terms of rural employment, the actual benefits from extractive indus-
tries, particularly mining, can be opposite to the investment and job oppor-
tunities cited by the mining sector.

Studies have indicated that mining generally results 
in only low levels of employment due to its high tech 
nature. The real increase in jobs is not where the mine 
is located but where the minerals are used, while the 
environmental consequences remain. And the few on-
site jobs can quickly disappear due to the high price 
volatility of minerals. Additionally, a 2001 study 
found that Canadian taxpayers subsidised the mining 
industry by $13,095 per job created, funds that may 
have been used to stimulate alternative opportunities.6 

The initial conflicts, involving eviction, are often followed by conflicts 
downstream where the local population is exposed to the environmental 
impacts of poorly regulated mining operations. The consequences range 
from public health risks to the income losses resulting from the ecological 
effects on wildlife habitat and agro-forest resources. For example, the conflict 
verging on violence that arose from cyanide leaching into the Correntyne 
River in Guyana by a Canadian gold-mining company was most alarming. 
The drinking water and fishing stocks of a large portion of the national 
Amerindian population were devastated. 

While land conflicts are not new, their increasing frequency, scale 
and scope are raising the level of alarm. The Society for International 
Development’s conference on resource-based conflicts pointed out that the 
former local and regional nature of these conflicts must be addressed in 
today’s global context. The Society’s report states: 

The phenomenon of globalization has created a new 
dimension with respect to economic factors as national 
and international commercial interests see natural 
resources as a basis for the creation of wealth for the 
benefit of investors. Many of these investors are based 

5 International Labour Organisation, “Promotion of Rural Employment for Poverty 
Reduction,” Report to the International Labour Conference 97th session, 2008.

6 Bruce Moore, Uranium Mining: Legitimacy versus Legality (Lanark, ON: The Citizens 
Coalition Against Uranium Mining, 2008).
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abroad and have no knowledge or interest in the impli-
cations of such exploitation of natural resources on the 
livelihoods of local communities. Investment interests 
are largely mediated by trans-national corporations 
with an extractive mentality informed purely by the 
urge for greater profits.7

Compelling Reasons for Change

The Millennium Development Goal to eliminate extreme poverty will not be 
achieved until the rural poor gain secure access to land and related productive 
assets. More than one-fifth of the world’s population lives in extreme poverty. 
Seventy-five percent live in rural areas where they work in agriculture and 
depend on land for their livelihood. It is ironic that those who are most vulner-
able to food insecurity are food producers. Most are landless or nearly landless.

With few, if any, assets, the rural poor frequently suffer food shortages, 
have little command over their livelihoods and are among the first to suffer 
from the declines in food production resulting from environmental degrada-
tion. When conflicts arise, they are almost always among the first to suffer 
and, when the conflicts are resolved, the last to recover. 

Without legally enforceable user or title rights, the poor have little 
choice but to adopt short-term survival strategies. However, when rights to 
future use are secure, poor households restore degraded lands and invest in 
long-term productivity. They plant trees to prevent erosion and to protect the 
water table. They use their land as collateral to access credit to expand and 
diversify their production and to move up the value chain by semi-processing 
and by developing collective marketing mechanisms. Effective land legisla-
tion can also provide the basis for families to accumulate and transfer assets 
to future generations, making land rights a precondition to overcoming the 
intergenerational nature of poverty.

Where land tenure security has been improved, there have been reduced 
levels of conflict; adoption of sustainable resource practices; greater food 
security; improvements in the working conditions of agricultural workers; 
and higher rural incomes.8

7 Society for International Development, Towards a Common Agenda: Resource Based 
Conflicts in East and Southern Africa; Politics, Policy and Law (Rome: Society for 
International Development, 2004).

8 Based on field observations and lessons learned from the monitoring and evaluation reports 
of development assistance institutions managed by the author, as well as the experience of 
country-level partner organizations.
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Countries in which resources are distributed more equitably benefit 
from improved governance, characterized by more accountable public insti-
tutions and improvements in the rule of law. A recent World Bank report 
provides supporting evidence on the relationship of land tenure to democ-
racy, peace and security, and environmentally sustainable resource manage-
ment.9 It reports that democracy has usually occurred much later in countries 
dominated by large landlords compared to those that relied on smallholder 
production; public provision of property rights prevents resource dissipation, 
by providing both security (less resources are required to protect rights) and 
incentives to invest in the productive potential of land and related resources; 
and total surplus production to be derived from land and associated public 
goods tends to increase with greater equality in asset distribution.

The reasons for improving the access by poor people to land are compel-
ling: poverty reduction, better natural resource and environmental manage-
ment, reduced conflict over resources, reduced rural migration and urban 
growth, and increased aggregate food production. 

Promoting Change Makes Conflict Inevitable

In spite of the social, economic, environmental and political arguments, 
efforts to implement pro-poor policies are often met with substantive obsta-
cles. Even in countries committed to improving access to land and security 
of tenure, implementation is often slow and is delayed or manipulated by 
political interests and the “landed” class. 

The paradox is that, while the goal is to foster institutional change to 
help the poor acquire land and related production capabilities, the institu-
tions, including the state, tend to be controlled by the powerful non-poor. 
Even after land redistribution, commercial farmers frequently continue 
to have better access than do the land-reform beneficiaries to production 
inputs, credit, improved technologies, marketing, farm-to-market roads and 
the capacity to insure against risk.

Increasingly the organisations of the poor are asking whether or not it is 
possible to transform the organisations of the rich and powerful into account-
able institutions that can serve the public good, including their specific rights 
to fair and equitable access to land. Instead of opening space for change, the 
powerful are seen to be resisting change. From the perspective of the poor, 
the rich and powerful are becoming increasingly conservative as they accu-

9  Klaus Deininger, Land Policy for Growth and Poverty Reduction, policy research report 
(Washington, DC: World Bank, 2003).
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mulate more and more that they want to conserve. In response, the poor are 
or may become increasingly resistant as they fear that poverty, illiteracy and 
disease will increase. Given the strong relationship between land and liveli-
hood, if the poor continue to be denied opportunities to improve their family 
well-being through fair and equitable access to land, it can be expected that 
land conflicts will escalate.

Creating an effective framework for change is necessary to promote peace 
and development, but a certain amount of conflict is inevitable. Managing 
conflict begins by identifying the conflicts that are under the surface and by 
understanding the mounting tensions, which often involve social and polit-
ical exclusion at the community level. The next critical step is to create an 
understanding that without change, the tensions and conflicts will escalate. 
Without this understanding, there will usually be efforts to prevent change, 
expecting that change will be the cause of conflict. To the contrary, efforts 
to prevent change are more likely to generate new conflicts and increase the 
risk that existing conflicts will become violent.

Protection and Conflict Prevention

Pro-poor land governance is the emerging conceptual framework for 
advancing the resource rights of the poor. Building on frameworks used to 
advance the concepts of good governance and democratic development, the 
following are key components of pro-poor land governance:

Transparent and accountable public institutions should provide mech-
anisms for active participation by the representative organisations of 
the poor in policy dialogue and in the design and implementation of 
programs intended for their benefit. 

There must be specific legislative, regulatory and juridical frameworks 
to register the property rights of the poor, protected by the rule of law.

Macroeconomic policies that privilege large-scale farmers must be 
reformed. 

Land commissions, representative of all stakeholders, should promote 
land redistribution in countries with high land concentrations. 

The poor need to be represented by their own institutions. While the 
poor recognise that they need to advocate collectively and provide commu-
nity-to-community support and protection to one another, they are usually 

•

•

•

•
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fragmented by distance and also lack the knowledge and skills to engage 
those who are more powerful. They need support to strengthen the capacity 
of their organisations and to build networks so that they can gain and defend 
their rights through collective action. Additionally, they need national and 
intergovernmental organisations to help to open spaces for policy dialogue 
by using their moral authority and leverage with national governments. 

This need to strengthen the institutions of the poor is reinforced in Whose 
Land?, a joint publication of the International Land Coalition, the United 
Nations Research Institute for Social Development and the United Nations 
International Fund for Agricultural Development, in which is stated: 

The poor need to be empowered to represent and 
protect their interests. They must be able to restrain 
the non-poor and rural elites from arranging things to 
their own advantage. For this purpose, the poor must 
have a direct role in setting policies affecting access to 
natural resources and related factor markets.10

Pro-poor land governance is a rights-based approach, drawing on United 
Nations’ agreements that emphasize the “Right to Development,” which is 
meant to include the rights of all citizens to a fair and equitable share of 
the benefits derived from the natural resource endowments of their country. 
Pro-poor land governance may mean distributing excess public lands. It may 
give communities the rights to manage common resources, such as forest 
lands, along with the responsibility to preserve the environmental integrity 
of these ecosystems. It may involve distributing idle lands that are currently 
held for speculative reasons. It may mean defending those people whose 
land rights have historically been held informally against losing their access 
to the powerful outsiders who are now registering the lands as their own.

Protection and prevention of land conflicts are preconditions to pro-poor 
land governance. This requires that governments, including their bilateral 
and multilateral donors, establish early warning systems to identify land-
related tensions and to predict hot spots. If governments systematically 
introduce land issues into development planning and monitoring, they will 
become able to identify appropriate conflict-prevention strategies and may 
be more successful at isolating and addressing the root causes of conflicts 
before they turn violent. 

10 Krishna Ghimire and Bruce Moore, Whose Land? Civil Society Perspectives on Land 
Reform and Rural Poverty Reduction; Regional Experiences from Africa, Asia and Latin 
America (Geneva: UNRISD, 2001). 
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The Risks of Post-conflict Conflicts

The immediate aftermath of a conflict is a highly sensitive period when all 
previous efforts towards peacebuilding can easily collapse. Peace has to 
provide a substantial dividend, or the incentive to build peace may be weak-
ened. While peacebuilding can begin when violent or armed conflict ends, 
a sustained peace begins by grasping the stakes that were fought for during 
the conflict and by keeping in constant view the expectations raised by the 
conflict. 

Not only may land have been a central cause of the conflict, but there 
may be conflict-induced land losses as people flee conflict zones, seeking 
safe haven as refugees or internally displaced persons. Upon their return 
they may find their land occupied, as in the high level of land grabbing by 
military, business and government officials in Cambodia. These post-conflict 
conflicts can ignite new intra-community conflicts. In other cases, peasants 
return to find that the productive capacity of their lands has been degraded 
by the effects of armed conflict, including destroyed irrigation systems, 
eroded topsoil, or land made unsafe owing to the presence of landmines or 
the poisonous effects of defoliants used during the conflict. 

By anticipating these situations, peace agreements have provided and 
should provide the basis for supporting internally displaced persons and 
returning refugees, providing land titles to demobilized ex-combatants, 
removing anti-personnel landmines and strengthening state institutions to 
manage land-related disputes, in particular land grabbing.

Conclusion

The causal links between violent conflicts and land rights, while long under-
stood, are only now gaining influence in the design of conflict prevention 
and peacebuilding efforts. At the same time, the links between sustainable 
natural resource management and land rights are also being given a more 
prominent place in development planning, particularly in poverty-reduction 
strategies. 

This paper has aimed to show that secure tenure has positive implica-
tions for both long-term peace and environmentally sustainable development. 
By examining violent conflicts and environmental degradation through the 
lens of land rights, albeit a lens seldom used, it becomes possible to under-
stand that, in many contexts, these issues are connected. By considering the 
impacts and opportunities that the linkages require and provide, one may 
move these issues out of their silos and into integrated development inter-
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ventions. In this way, development interventions will more likely respond to 
the reality on the ground, where these issues are connected in the daily lives 
of affected communities.
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Environmental Dimensions of the Conflict in 
the Gaza Strip

Olaf Juergensen

The environmental catastrophe unfolding today in the Gaza Strip will have 
long-term implications on any attempts at peacebuilding or recovery if it is 
not addressed with a sense of urgency and innovative thinking. The narrative 
and contest for control of Gaza is unlike any we have seen in modern times 
and is precisely the reason it should demand the attention of analysts, policy-
makers and practitioners who are concerned with preparing and enabling 
societies to make the transition from conflict to a lasting peace. 

As has been well recorded, Gaza’s general population has been under fire 
for at least a decade, and access to the most basic of human needs—food, 
water, sanitation, health, education and employment—has been taken over by 
larger political and military forces. Unfortunately, in the wake of the latest 
conflict a new twist to the humanitarian emergency, with long-term recovery 
implications, was laid bare: the devastation of the natural resources base of the 
Strip’s future livelihood, which will have to be constructed or reconstructed. 

Gaza has one of the highest population density ratios in the world at over 
4,000 people per square kilometre. Predictably, Gaza has come to depend 
heavily on domestic agricultural production as the movement of goods, mate-
rials and capital has become more and more restricted. The latest round of 
fighting only pushed this already dire situation to the humanitarian breaking 
point. But what can be done for the ordinary citizen on the political margins 
who is effectively trapped in Gaza while negotiations snake along, with the 
likelihood of a durable peace being years away? 

By exploring the case of Gaza, this paper makes a call for a better local 
understanding of the connection between the political and the physical envi-
ronments and makes recommendations on how to improve the human secu-
rity of ordinary citizens, who are often mere bystanders in power struggles 
that are largely out of their control. The practical point of the paper is to 
explore creative ways of preparing the conditions for early recovery in the 
unstable period that straddles the post-conflict and a return to conflict. 

An Environment of Hazards

In late December 2008, images of the destruction caused by the Israeli 
bombardment and invasion of Gaza made world headlines. On 18 January 
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2009, after 23 days of fighting, Israel declared a unilateral ceasefire and began 
to withdraw its troops, and the grim task of assessing the damage began. The 
statistics were both comprehensive and bleak: 1,326 killed, over 400 of whom 
were children; 15,000 homes damaged; 50,000 people internally displaced;1 
hundreds of thousands of tons of rubble clogging the streets; 300,000 trees 
uprooted;2 greenhouses smashed; and the almost complete demolition of the 
power, telecommunication, water and sewage networks. The list goes on, but 
important to our discussion is the damage done to the environment and agri-
cultural sector. Reports estimate that 15 percent of all arable land was made 
unusable through a combination of shelling, the presence of unexploded 
ordnances, white phosphorous polluted soils, and the shredding of cultivated 
fields by armoured bulldozers and Israeli tank movements.3 The estimated 
cost of rebuilding olive groves, fruit orchards, vegetable crops, greenhouses, 
barns, nurseries, fish farms and beehives, and the restocking of the thousands 
of cattle, sheep and chickens that were killed, is over $250 million.4 

Society and Nature

The case of Gaza clearly lends validity to the concept that we cannot sepa-
rate society from nature. Its use or misuse is often a reflection of how soci-
eties (people) view its worth materially, culturally or politically. In a wartorn 
society the ravages to the physical landscape are often as deep as they are to 
the human landscape. The impact of the tens of millions of landmines and 
unexploded ordnances strewn across Iraq, Afghanistan, Cambodia and Laos 
goes beyond the physical harm and potential risk that these weapons pose 
for unsuspecting victims. Their presence has actually changed the way life is 
lived in suspected hazardous areas; in other words, patterns of life (material 
and social) have been forcibly reconstructed. Although the people of Gaza 
do not face the deadly legacies of war on the scale of the countries mentioned 
above, they do face an unparalleled strain on their environment that is exac-
erbated through a combination of conflict, administrative blockade, and a 
ten-metre-high cement barricade. 

1 United Nations, Occupied Palestinian Territories: Gaza Flash Appeal, 2009 Consolidated 
Appeals Process, 1.

2 World Food Programme and Food and Agricultural Organization, Report of the Rapid 
Qualitative Emergency Food Security Assessment (February 2009), 20.

3 Ibid.
4 Palestinian National Authority, “The Palestinian National Early Recovery Reconstruction 

Plan for Gaza, 2009–2010,” presented at International Conference in Support of the 
Palestinian Economy for the Reconstruction of Gaza in Sharm El-Sheikh, Egypt, on 2 
March 2009, 56.
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Given the physical limits to growth and the burden placed on the land, 
soil, fish stocks and precious groundwater, recovery efforts need to be made 
that will quickly restore basic human security for the people of Gaza.5 The 
loss of control over the natural resource base has directly contributed to the 
increase in extreme household poverty rates. A joint United Nations’ report 
calculates that because of the recent conflict, 56 percent of households in 
Gaza are now food insecure, and an additional 20 percent are on the verge 
of joining this stratum.6 The lack of fuels, fertilizers and spare parts, and the 
fear that there will be a return to fighting, has limited the number of farmers 
who are willing to risk investing scarce resources in another agricultural 
season. Indeed, many farmers and fishermen have been compelled to sell 
their assets or go into debt to meet the increasing costs of living. 

Critically, the denial of access to productive space is being used as both 
a political and a material weapon. The Israeli-created buffer zone on the 
Gaza side of the barrier leaves little doubt of this. The buffer zone occupies 
approximately 40 percent of the arable land in the Strip; however, it is off 
limits to the over 40,000 people employed in agriculture—anyone moving 
towards the barrier is targeted as a threat by the Israeli Defence Force (IDF).7 
It has been reported by Amnesty International that the IDF has dropped leaf-
lets warning Gazans to stay at least 300 metres away from the barrier or they 
could be fired upon without further warning.8

Recovery and Peacebuilding

There is a burgeoning literature on improving human security and building 
durable peace that uses as its starting point the need to look at the humanitarian 
relief-reconstruction-development nexus as part of an overall recovery process.9 

5 The United Nations’ concept of human security is used in this paper. The notion relates the 
reduction or containment of threats or risks to lives, livelihoods and human dignity to the concept 
of human rights (see United Nations Development Programme, Arab Human Development 
Report: Challenges to Human Security in Arab Countries (New York: UNDP, 2009), 2.

6 United Nations Relief and Works Agency, “Quick-Response Plan to Restore the Critical 
Services to Refugees in Gaza, January–September 2009,” 6.

7 United Nations, Occupied Palestinian Territories: Gaza Flash Appeal, 13.
8 Amnesty International, Israel/Gaza: Operation ‘Cast Lead’; 22 Days of Death and 

Destruction (London: Amnesty International, 2009), 64.
9 See, for example, Roger Riddell, Does Foreign Aid Really Work (Oxford: Oxford 

University Press, 2007); Graciana Del Castillo, Rebuilding War-torn Societies: The 
Challenges of Post-conflict Economic Reconstruction (Oxford: Oxford University Press, 
2008); Nat Colleta and Michelle Cullen, Violent Conflict and the Transformation of Social 
Capital: Lessons from Cambodia, Rwanda, Guatemala and Somalia (Washington, DC: 
World Bank, 2000).
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Much of the writing concerns itself with improving governance in fragile states 
(rule of law, judicial and security sector reform, civil service reform, anticorrup-
tion legislation et cetera) through a sustained combination of diplomatic, human-
itarian and development efforts. Here again, Gaza throws up unique challenges. 
Since the militant Islamic group Hamas won local elections in 2006 and violently 
threw out its rivals from the Fatah party in June 2007, the occupied Palestinian 
Territories (OPT) have basically been run as two separate states. Fatah, the inter-
nationally recognized ruling party based in Ramallah, governs the West Bank, 
while Hamas has de facto control over Gaza. Given Hamas’s combative posture 
and isolation there is slim hope of building or rebuilding governance according 
to conventional peacebuilding and the reconstruction policy and practice that 
flowed from the successful transitions in places like Mozambique, Cambodia 
and the Balkans in the 1990s. 

With the complicated internal and external political dynamics swirling 
around Gaza, there is a need to develop a recovery approach that can both 
stabilize a worsening humanitarian situation and lay the groundwork for a 
durable recovery. The British-based Humanitarian Policy Group recently 
released a study on the situation in the West Bank and Gaza and offers 
sound advice on interventions designed to improve human security based on 
legal principles. They argue that in order to reverse the decline into extreme 
poverty, attention needs to be placed on providing greater legal “protection” 
of livelihoods. The pillars of this protection rest upon violations of the basic 
norms of international humanitarian and human rights law. They suggest 
that a rights-based approach to the delivery of humanitarian relief should 
be adopted as a way through the physical blockade.10 Similarly, the United 
Nations Environment Programme recently released a report where it cites 
the UN Charter and the Rio Declaration’s calling for states to “respect inter-
national law providing protection for the environment in times of armed 
conflict” and that peace, development and environmental protection are 
“interdependent and indivisible.”11

The mainstream development sector also offers strategies to enable the 
recovery process that could be useful in complex political settings where 
the “winners” and “losers” are hard to define. One potentially useful area 
of work is on capacity development in fragile states that broadly focuses on 
building or rebuilding damaged individual, institutional and societal struc-

10 Sorcha O’Callagh, Suzanne Jaspars, and Sara Pavanelllo, “Losing Ground: Protection 
and Livelihoods in the Occupied Palestinian Territory,” Overseas Development Institute 
Working Paper, July 2009, 39.

11 United Nations Environment Programme, From Conflict to Peacebuilding: The Role of 
Natural Resources and the Environment (Nairobi: UNEP, 2009), 4.
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tures.12 Given the prevailing political atmosphere in Gaza, institutional (that 
is, state) reforms are not likely in the near term as most of the international 
community have branded Hamas a terrorist organization. However, at the 
individual and civil society levels there are capacity development openings 
in the area of enhancing the sustainable use of natural resources that could 
address the decent of livelihoods and help restore a sense of communal 
stability and dignity. 

The Capacity to Recover

The extensive writings on capacity development in transitional settings 
have generally agreed on the need to develop local ownership, leadership, 
accountability and trust with communities if peace is to take root. Indeed, 
even Hamas seems to have begun a new dialogue with the people of Gaza, 
softening its authoritarian approach with the ordinary people—many of 
whom blame Hamas for inviting the disproportionate IDF response by the 
firing of homemade Kassam rockets into southern Israel. This dialogue 
seeks to build a non-militaristic culture of resistance that includes the use 
of art, theatre and even documentary films to carry Hamas’s message to the 
outside world and at the same time to begin to repair its relationship with 
local communities.13 

Supporting indigenous recovery processes is vital if the blockade of 
material goods is to be overcome through other means. Building capacity 
to preserve and better manage the overexploited natural resources of the 
Strip is an area of critical importance in alleviating the impact of the 
conflict and hopefully also avoiding the cycle of “retaliatory violence” 
that poverty and injustice so often breed.14 The re-empowering of local 
institutions (social, cultural and economic) can only begin when people 
start to feel secure and productive again. The empirical evidence on the tie 
between the enhancement of human security and the political and social 

12 See, for example, Derick Brinkerhoff, “Capacity in Fragile States,” European Centre for 
Development Policy Management Discussion Paper No 58D, 2007; Carlos Lopes and 
Thomas Theisohn, Ownership, Leadership, and Transformation (London: Earthscan, 
2004); Paul Collier, et al., Breaking the Conflict Trap: Civil War and Development 
Policy (Washington, DC: World Bank and Oxford University Press, 2003); Ian Smillie, 
Patronage or Partnership: Local Capacity Building in Humanitarian Crises (Westport, 
Conn.: Kumarian Press, 2001). 

13 Ethan Bronner, “Hamas Shifts from Rockets to Culture War,” New York Times, 24 July 2009.
14 Amartya Sen, Identity and Violence (London: 2006), 144.
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transition from violence to peace is rather convincing.15 
Building on this discourse and the need to strengthen national state 

“ownership” in the peacebuilding-cum-development process, new forms of 
ownership need to be defined in the case of Gaza that can empower at the 
household level and enhance the material and social capability to prepare 
for a different political future. Operationally, focusing on the how, when 
and where of engaging civil society in the non-political forms of capacity 
development for recovery that can support the environmental sector could 
pay immediate recovery and peacebuilding dividends. 

The concept of recovery as employed by the UN Cluster Working 
Group on Early Recovery is instructive here. It avoids a “draw-down” 
menu approach and the overemphasis on an unsustainable over-reliance on 
foreign technical experts. Rather, the concern is with ensuring that recovery 
activities—be they in the economic, social, infrastructural or environmental 
sectors—are built upon existing local institutional and human capital if they 
are to have a lasting impact on a transitional process.16 

Although the Fatah-led Palestinian National Authority (PNA) is locked 
in a power struggle with Hamas for both political and administrative control 
of Gaza, it did present a comprehensive reconstruction plan to the interna-
tional community in March 2009.17 The plan highlighted the need to tackle 
the decline in food security, the economic recovery and the incredible public 
health challenges associated with raw sewage pouring into the streets and 
seeping into the shallow water table and directly into the Mediterranean Sea. 
By exploiting Fatah’s access to international donor assistance and Hamas’s 
strong internal control over Gaza, conflict-sensitive environmental programs 
that focus on water, sanitation, health, nutrition and biodiversity could be 
jointly delivered with both public and politically beneficial outcomes. 

The PNA mainstreamed the crosscutting theme of capacity develop-
ment into the recovery plan that placed importance on the natural resources 
and environmental sectors. On the surface the approach had a decidedly 
instrumental complexion, placing a great deal of emphasis on skills training, 
education and the development of policies and standards in everything from 

15 Charles Call and Vanessa Wyeth, eds., Building States to Build Peace (Boulder, CO: Lynne 
Rienner, 2007); Tom Keating and W. Andy Knight, eds., Building Sustainable Peace 
(Edmonton: University of Alberta, 2004); Elizabeth Cousens and Chetan Kumar, eds., 
Peacebuilding as Politics: Cultivating Peace in Fragile Societies (Boulder, CO: Lynne 
Rienner, 2001).

16 United Nations Development Group, “Guidance Note on Early Recovery,” Cluster 
Working Group on Early Recovery, April 2008, 30–31.

17 Palestinian National Authority, “The Palestinian National Early Recovery Reconstruction 
Plan.” 
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waste management to food security and air pollution. These are clearly 
key components of any society. However, if we delve beyond the means 
of capacity development and focus more on its ends, we can see that there 
are also potentially significant outcomes related to the reconstruction of lost 
trust. In other words, the process of capacity development can be seen as a 
form of material and political transformation as it can create valuable public 
goods and at the same time increase the space for dialogue and legitimacy 
between the people on the political margins and those defining the political 
discourse. This dimension of conflict—understanding the question of legiti-
macy at the local level—can be found in ongoing conflicts in Afghanistan 
and Iraq, as well as those from the recent past in Mozambique and Angola 
for example, and is deserving of greater exploration if peacebuilding and 
recovery efforts are to become more effective. 

Therefore, although the internal and external politics of Gaza remain 
contorted and out of the reach of the ordinary Gazan for the time being, 
reclaiming access and control over the productive and lived spaces (polluted 
as they may be) could be one of the most important first steps on the road 
to peace in the Strip. If peace is to be reached in the occupied Palestinian 
Territories, then it must begin with a government of national unity, sharing 
power; however, first, Hamas must become part of the recovery dialogue. If, 
as is desired by all, the notion of “build back better” is indeed to have some 
roots, then clearly investments must be made in prevention and reconcilia-
tion and providing the basic conditions for social and economic recovery. 
Ultimately, recovery is a social-political process, and as this paper has tried 
to demonstrate, a greater appreciation for the link between the physical envi-
ronment and this process could provide policy-makers and practitioners the 
space for building peace in highly complex environments. 
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Something in the Water: 
Applying Medical Geology to Complex 

Emergencies

Heather Gingerich

Mark Twain supposedly once said, “Whiskey is for drinking; water is for fighting 
over.” Indeed, human history is littered with evidence of our conflict-ridden rela-
tionship with the planet’s most precious natural resource. Not surprisingly then, 
the focus of peacebuilding and recovery efforts has traditionally been addressing 
the various issues surrounding access to water resources, quantity of potable water, 
the effective management of natural hazards involving water, and correcting the 
negative health outcomes associated with man-made pollution and microbial 
contamination of drinking water supplies. However, the destabilising effect of 
natural impairment, a medical geology term that is generally used to denote chem-
ical alteration of a substance through natural processes, is rarely considered. 

Medical geology is an old-new discipline that concerns itself with the study 
of the influence of Earth materials and natural processes on health outcomes. 
Ancient scientific texts frequently linked disease with natural and occupational 
exposures,1 indicating that medical geology had been a mainstay of medical 
practice from 1000 BC until about the time of the Industrial Revolution in 
Europe, when the burgeoning body of scientific knowledge branched into several 
discrete disciplines, thus driving a wedge between the earth and health scientists.2 

1 Brian E. Davies, Charlotte Bowman, Theo C. Davies, and Olle Selinus, “Medical Geology: 
Perspectives and Prospects,” in Essentials of Medical Geology: Impacts of the Natural 
Environment on Public Health, ed. Olle Selinus (Elsevier Academic Press, 2005), 1.

2 An incomplete list of notable polymaths who studied the relationship between Earth and health 
include Hippocrates (Greece, 460–370 BC), Theophrastus (Greece, 371–287 BC), Pliny the 
Elder (Rome, AD 23–79), Galen (Greece/Rome, 129–200/217), Alkindus (Arabia, 801–873), 
Rhazes (Persia, 865–925), Abu Ryhan al-Biruni (Persia, 973–1048), Ibn Sina (Persia, 980–1037), 
Shen Kuo (China, 1031–1095), Tusi (Persia, 1201–1274), Ibn al-Nafis (Arabia, 1213–1288), 
da Vinci (Italy, 1452–1519), Paracelsus (Switzerland/Austria, 1493–1541), Vesalius (Belgium, 
1514–1564), Nicolas Steno (Denmark, 1638–1686), Mikhail Lomonsov (Russia, 1711–1765), 
James Hutton (Scotland, 1726–1797), Erasmus Darwin (England, 1731–1802), von Goethe 
(Germany, 1749–1832), and Charles Darwin (England, 1809–1882). During the Dark Ages in 
Europe (AD 476 to the fourteen century, in bold type above), the torch of medical geology was 
carried by scholars in the East, likely facilitated by a common language and the unifying force of 
Islam. However, the influence of “natural factors” on public health has not been a part of main-
stream medical practice in the West since Europe’s Industrial Revolution in the late eighteenth 
century due to the pressures of specialisation. Hopefully, the dawn of the information age in the 
latter half of the twentieth century will see an Internet-mediated reversal in this trend.
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The “father of medicine,” and perhaps also one of the first medical geologists, 
Hippocrates, recognized the influence of natural impairment of drinking water on 
health, saying, “Whoever wishes to investigate medicine properly should proceed 
thus…We must also consider the qualities of the waters, for as they differ from 
one another in taste and weight, so also do they differ much in their quality.” In 
addition, Paracelsus stated, “All substances are poisons; there is none which is not 
a poison. The right dose differentiates a poison.” 

Figure 1. The Naturally-Occurring Elements of the Periodic Table3
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Dissolved elemental constituents derived from the Earth give waters 
their “taste and weight” and will vary in accordance with the tremendous 

3 Highlighted are elemental constituents tested for in municipal drinking waters in the prov-
ince of Ontario, Canada (see footnote 30).
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geochemical diversity to be found on the surface of the Earth.4 While expo-
sure to even minute amounts of some elements can be toxic to humans,5 most 
are required in some small amount to support normal biological functions,6 
although too much of the same substance can also cause problems—it’s 
a matter of balance.7 The cumulative amount (or “dose”) received of any 
given element on the Periodic Table via air, drinking water, and food that 
determines overall health status also changes depending on the chemical 
particularities of the local environment, which is why relocation is such a 
physiologically as well as psychologically taxing experience. 

Though often overlooked amid immediate socio-political, economic, 
infrastructural and safety concerns, the process of restoring health to the 
bodies of individuals is an integral part of restoring peace to a community, as 
physical injury and disease are fundamentally an expression of conflict on a 
small scale. Thus, all underlying causes of poor health status, including natural 
ones, must be addressed during peacebuilding and recovery operations. 

Appropriate geotechnical interventions are the requisite foundation for 
successful social solutions. The following discusses the biogeochemical 
basis of how the skilled application of local or regional geoscientific knowl-
edge, combined with an understanding of the principles of medical geology, 
and the executive strength of non-government organisations and the mili-
tary arm to the issue of natural impairment of drinking water supplies is a 
cost-effective, collaborative and capacity-building means of addressing the 
biogeochemical imbalances in the physical environment that result in “dis-
ease” and undermine conflict management efforts at any stage. 

4 Taste and weight of drinking water is generally determined by degree of mineralization, 
with weakly mineralised waters generally being “sweet and light” and heavily mineralised 
waters being “bitter and heavy.” Water source type generally greatly affects the degree of 
mineralization, as surface sources from lakes, rivers and streams tend to be weakly miner-
alised while groundwater sources are more heavily mineralised. In glaciated terrains, 
shallow overburden wells produce water that is an intermediate between surface sources 
and deep bedrock wells, the latter of which are commonly referred to as “fossil waters”—a 
reflection of their long residence time in the aquifer. Considerable variation in elemental 
constituents also occurs among different bedrock formations and in association with struc-
tural and hydraulic permeability features (that is, faults and fractures, sandstone and shale 
layers, karsts and sinkholes) which generally cannot be discerned on the surface. Climate 
also plays a significant role in determining degree of mineralization of drinking water due 
to the effects of the balance of precipitation and evaporation. Hot and arid environments 
generally produce more mineralised water as compared with temperate climates unless 
significant post-depositional mineralization has occurred.

5 For example, mercury (Hg) and lead (Pb).
6 For example, cobalt (Co), molybdenum (Mo), and cadmium (Cd).
7 For example, arsenic (As), fluorine (F), copper (Cu) and iron (Fe).
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A checklist of considerations with examples is provided that addresses 
the most common natural impairment problems related to drinking water that 
may be encountered during complex emergencies anywhere in the world, 
namely, challenges related to (1) adapting to changes in drinking water 
quality, (2) the presence of a conflict-prone environment, and (3) unintended 
consequences of environmental interventions. The paper concludes with a 
brief examination of the challenges and opportunities related to cooperation 
and coordination of multi-agency peace operations from a medical geology 
perspective.

Challenges Related to Adapting to Changes in Drinking Water Quality

Given enough time and support, the human organism can adapt to almost 
any new environmental situation; however, problems arise when the pace 
of change exceeds the maximum threshold of physiological adaptation, 
resulting in death and disease. In extreme cases involving water quantity, 
the critical time frame in adaptive response ranges from minutes (death by 
drowning) to days (death by dehydration) or weeks (death by crop failure 
and starvation). Humans do somewhat better when faced with the challenge 
of adapting to changes in water quality, although success or failure is based 
largely on the change in dose (incremental or massive), the kind of challenge 
(chemical or microbiological), stage of development (infant or adult), and 
pre-existing health condition (healthy or diseased, emotionally stressed, or 
malnourished).8 However, when all of the variables are stacked against an 
individual or community, as is frequently the case in environments where 
peacebuilding and recovery operations are staged, endemic disease related to 
water quality will tend to fuel satellite conflicts and quickly deplete resources, 
and therefore appropriate and timely intervention that also protects the inter-
veners is essential.  

Although far from a worst-case scenario by virtue of the population’s 
generally adequate nutritional status and ready access to health care, 

8 As both immune and stress responses are so physiologically “costly,” they are mutually 
exclusive. Thus, the experience of chronic emotional stress precludes normal immune 
function and renders the organism more susceptible to otherwise innocuous environmental 
pathogens. Deficiency in critical micronutrients like selenium (Se) and the key amino 
acids (the building blocks of proteins) cysteine, glutamate and tryptophan also signifi-
cantly impairs normal immune function as has been determined by Ethan Will Taylor 
(University of North Carolina-Greensboro, http://www.uncg.edu/che/faculty/taylor.html), 
Harold Foster (University of Victoria, British Columbia, http://www.hdfoster.com/), and a 
host of other researchers in orthomolecular medicine, a discipline that was initially cham-
pioned by Nobel Laureate Linus Pauling.
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Canada’s Walkerton water tragedy of May 2000 illustrates what happens 
when the human body’s adaptive limits are exceeded through massive water 
supply contamination with the 0157:H7 strain of E. coli bacteria due to a 
combination of environmental factors and human error. Within days, seven 
people died and half the town of 5,000 residents became ill with gastro-
enteritis symptoms, some suffering permanent kidney damage that would 
have proved fatal in a developing economy with poor access to health care. 
Estimates vary, but it is thought that the event cost the taxpayers C$64.5 
million to C$155 million.9 This is not to say that exposure to bacteria in the 
drinking water always produces such dramatic effects, as those reliant on 
water supplies that are not routinely disinfected (for example, rural residents 
in developed economies) do not often get sick, because their immune systems 
have been allowed to adapt to background levels of the micro-organisms that 
are particular to their environment over long periods of time; it is the visi-
tors that can have a problem with a single exposure.10 Having said that, poor 
water quality resulting from chronic microbial contamination of surface and 
shallow groundwater sources is likely the leading cause of mortality and 

9 Hon. Dennis O’Connor, Report of the Walkerton Inquiry (Queen’s Printer for Ontario, 
2002). The town of Walkerton is reliant on a relatively shallow bedrock water supply 
whose quality is heavily influenced by a thin overburden layer atop karstic (partially eroded 
or chemically dissolved carbonate rock) terrain associated with a geologic history of fluc-
tuating global sea levels and several cycles of glacial advance and retreat. Consequently, 
contaminants introduced into the subsurface travel quickly and extensively, as if on a 
superhighway. The spring of 2000 was the tenth wettest in the regional meteorological 
record, registering a 21.1 percent increase over the weighted running mean for the period of 
1948–2009 (Environment Canada, “Spring Regional Precipitation Departures, Wettest 10 
Years in the Period 1948–2009,” http://www.msc.ec.gc.ca/ccrm/bulletin/regional_e.cfm, 
accessed 9 June 2009). Any abandoned well, post hole or groundhog hole up-gradient of 
the wellhead could have been a portal of entry for contaminants (in this case, the live-
stock manure pile of a nearby farm) carried by runoff on the surface into the aquifer. The 
following years of 2002 (33.6 percent departure, fifth wettest) and 2004 (21.2 percent 
departure, ninth wettest) in the Great Lakes–St. Lawrence region were similarly prone to 
problems with runoff, and the local Public Health units, educated by the Walkerton experi-
ence, issued several community boil water advisories during those years. 

10 That being said, even rural residents on private water wells who are accustomed to the 
microflora in their water supply may experience adverse effects with the onset of seasonal 
rains or during extreme weather events when surface and shallow groundwater supplies 
may be inundated with runoff water that contains new pathogens or a higher-than-usual 
load of “normal” pathogens.
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morbidity in developing economies11 where indicator values pertaining to 
levels of education, sanitation and access to health care are also low.  

The physiological response to chemical constituents in drinking water is 
generally not mediated by the immune system, and so it may take somewhat 
longer to notice the effects of overexposure, the exception being formula-fed 
infants12 and those suffering from kidney disease13 or diabetes,14 who are the 
“canaries in the mine” of natural impairment. Still, humans tend to react 
adversely to significant changes in drinking water chemistry, with reactions 
that range from stomach cramps to cancer. Again, the severity of the physi-
ological stress response is dependent on the substance (inert or reactive), 
the dose (low or high), stage of development (mature/higher body weight or 
infant/low body weight), and adaptive capacity (high/healthy or low/already 
challenged), the main difference from microbial contamination being the 
relative importance of the duration of exposure (short or long). As with most 
biological systems, genetic endowment (resistant or susceptible) also plays a 
significant role in health outcomes. In general, groundwater is more naturally 
mineralised than surface water (lakes and rivers), with deep bedrock wells 
having a higher content of total dissolved solids (TDS) than have shallow 
overburden wells. While it may not be possible for most individuals to ever 
adapt to elevated exposure of some elements like lead (Pb) or mercury (Hg) 
no matter how long they try, considering how to most effectively minimize 
the ill-effects associated with sudden changes in drinking water quality has 
applications in at least three situations that are commonly encountered in 
complex emergencies:

Refugee and Internally Displaced Persons Camps to which physi-
ologically vulnerable men, women and children are relocated. 

11 “A village health worker, Arole says, can take care of 80 percent of the village’s health 
problems, because most are related to nutrition and to the environment. Infant mortality 
is actually three things: starvation, diarrhea, and infections. For all three, you do not need 
doctors. Rural problems are simple, Arole says. Safe drinking water, education and poverty 
alleviation do more to promote health than diagnostic tests or drugs” (Tina Rosenberg, 
“Necessary Angels,” National Geographic, December 2008: 73). 

12 Maximum acceptable concentrations (MAC) of most substances are generally based on 
the body weight of the organism in question, and infants obviously have the lowest body 
weight among humans. Additionally, most systems (renal, gastrointestinal, neurological, 
endocrine et cetera) do not fully develop until about the age of 10 years. David Sinclair, 
Human Growth After Birth, 5th edition (Oxford Medical Publications, 1989), 77.

13 Kidney (renal) disease prevents many toxins and waste products in the blood from being 
safely eliminated from the body, thus undermining overall health status.

14 Diabetes is primarily a disorder of energy metabolism, which also affects the body’s 
ability to neutralize toxins in the bloodstream. 

1.
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Breastfeeding effectively filters out most drinking water contaminants 
that would cause long-term damage to infants during critical develop-
mental stages;15 however, severe stress and chronic dehydration due to 
insufficient safe water resources often impair the ability to lactate, and 
so care must be taken when reconstituting baby formula. Women are 
generally more prone than men are to poor water quality due to their 
relatively lower body weight and unique physiological demands that 
require a greater water intake.16

Logistical Support of mostly male, adult troops and non-military 
personnel from a wide diversity of environments and geographic loca-
tions who lack the benefit of long-term prior exposure to the drinking 
water that they consume while in theatre. Testosterone and the stress 
hormone, cortisol, can combine with inorganic constituents in the 
bloodstream that are derived from drinking water with a high mineral 
content to form debilitating kidney stones.17 Elevated amounts of 
calcium (Ca), magnesium (Mg), iron (Fe) and fluoride (F) in drinking 
water can alter the action of some pharmaceuticals with suscep-

15 D. Bothwell and H. Limeback, “Breastfeeding Is Protective Against Dental Fluorosis in 
a Nonfluoridated Rural Area of Ontario, Canada,” Journal of Human Lactation 19, no. 
4 (2003): 386–90. Fluorine (F) is the most reactive element on the Periodic Table and 
commonly the first to break through any kind of filtration system, including breastfeeding 
mothers. Therefore, if breastfeeding is protective against overexposure to fluorine, then 
it stands to reason that other pathogens are also effectively filtered out of drinking water 
by the mother. However, fluorine is known to cross both the placental and blood-brain 
barrier, and so the same level of protection is not afforded during critical stages of fetal 
development, which may lead to severe, chronic and expensive adverse health effects of 
undetermined origin.

16 In many parts of the world, women are responsible for physically-demanding labour, 
including subsistence agriculture and fuel and water collection, that would naturally 
increase water intake requirements. Additionally, women of child-bearing age lose signifi-
cant amounts of water through lactation and menstruation.

17 Clayton L. Thomas (ed.), Taber’s Cyclopedic Medical Dictionary, 16th edition 
(Philadelphia: F. A. Davis Company Publishers, 1989), 269. A renal calculus is usually 
composed of mineral salts and a suitable hormonal base, and although the cause of most 
kidney stones is unknown, nephrolithiasis typically affect males between the ages of 30 
and 60 years—a stage in life when both testosterone and cortisol can be expected to be 
high—although very emotionally stressed women and children may also develop kidney 
stones despite the fact that their testosterone levels are naturally lower. 
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tible functional groups.18 Dissolved hydrocarbons in water can also 
cause kidney impairment, commonly referred to as Balkan Endemic 
Nephropathy (BEN),19 which can lead to toxic build-up of elements 
that are meant to be excreted through the urinary tract. 

Development Activities that result in a significant change in water quality 
like drilling wells,20 chemical disinfection21 and artificial fluoridation22 

18 The hydroxyl (-OH-1) functional group is one of the most prevalent nature and the most 
susceptible to replacement by the similarly charged and sized, but far more reactive, fluo-
ride ion (F-1). Alternately, elements like Ca, Mg, Fe and F will simply “share” the electrons 
of other elements in the molecule by forming a covalent bond that alters the activity of the 
compound, as evidenced by contraindications against consuming milk (Ca/Mg) and iron 
(Fe) supplements for many medications. Contraindications against the use of fluorides 
(F) while taking prescription drugs do not currently exist, although anecdotal evidence 
exists that this extremely reactive element alters the pharmacokinetics of thyroid and anti-
convulsive medications in particular. To date, the mineral constituents in habitual drinking 
water supplies have not been considered pharmacologically.

19 J. E. Bunnell, et al., “Possible Linkages Between Lignite Aquifers, Pathogenic Microbes, 
and Renal Pelvic Cancer in Northwestern Louisiana, USA,” Environmental Geochemistry 
and Health 28 (2006):577–87; W. Orem, et al., “Health Effects of Toxic Organic Substances 
from Coal: Toward “Pandemic” Nephropathy,” Ambio 36, no. 1 (2007):98–102; C. A. 
Tatu, et al., “The Etiology of Balkan Endemic Nephropathy: Still More Questions Than 
Answers,” Environmental Health Perspectives 106, no. 11 (1998):689-700. The sub-micro-
gram per litre concentrations of dissolved hydrocarbons in aquifers that cause the degenera-
tive kidney impairment and pelvic tumours associated with Balkan Endemic Nephropathy 
were formerly thought to be restricted to the coal-rich karstic aquifers of Croatia, Bosnia 
and Herzegovina, Serbia, Romania and Bulgaria; however, new epidemiological evidence 
is emerging to suggests that groundwater sources anywhere on the planet that are influenced 
by oil and gas deposits may also be susceptible to natural contamination by lower molecular 
weight polycyclic aromatic hydrocarbons, heterocyclic and substituted aromatics, phenols, 
terpenoids, and aliphatic hydrocarbons that are hazardous to health. 

20 H. Gingerich, “The Occurrence and Distribution of Fluoride in the Groundwater Environment 
of Oxford County, Ontario, Canada,” master’s thesis, University of Waterloo, 2006. Prior to 
the Second World War, most drinking water was derived from weakly mineralised surface 
sources or shallow, frequently hand-dug, overburden groundwater aquifers. After 1945, tech-
nology from the oil and gas industry was applied to the drilling of higher-yielding, and more 
heavily mineralised, deep water wells. The trend towards drilling ever-deeper water wells 
has continued in response to increased demand from urban centres and intensive agriculture, 
the dropping water-table levels associated with climate change, and man-made contamina-
tion of surface and shallow groundwater sources; however, the health impact of long-term 
consumption of naturally impaired drinking water has never been properly assessed.

21 Typically involving chlorine gas (Cl2), sodium hypochlorite (NaClO), or chloramines 
(NH2Cl).

22 Typically involving sodium fluoride (NaF) or hexafluorosilicic acid (H2SiF6), the latter 
being a by-product of phosphate processing and the more prominently used of the two 
despite its corrosive effects on infrastructure and harmful impurities.
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that inadvertently impose a different kind of physiological stress than 
that already being experienced by the community. Although gener-
ally safe from surface contamination, it is possible for groundwater to 
contain varying amounts of any element of the Periodic Table, thereby 
increasing the risk of toxic exposures. Chemical anti-microbials like 
chlorine (Cl) are effective disinfectants, but they also cause damage to 
human cells23 and infrastructure.24 While fluorine (F), more commonly 
known as fluoride, does make tooth enamel somewhat more resistant to 
decay,25 the protective effect is mostly topical and there are innumerable 

23 Jing Yuan, et al., “Chlorinated River and Lake Water Extract Caused Oxidative Damage, 
DNA Migration and Cytotoxicity in Human Cells,” International Journal of Hygiene and 
Environmental Health 208, no. 6 (2005): 481–8.

24 In aqueous geochemistry, it is understood that most minerals, including metallic compounds 
that make up plumbing and fixtures, are more soluble in the presence of NaCl. While this 
combination only presents itself directly in the case of sodium hypochlorite (NaClO), it 
must be borne in mind that surface waters tend to contain about twice as much sodium 
(Na) than calcium (Ca) for geochemical reasons, averaging 38 mg/l Na versus 15 mg/l Ca 
(K. H. Wedepohl [ed.], Handbook of Geochemistry [Berlin: Springer-Verlag, 1969], 20-I-
1 and 11-I-1). Shallow overburden aquifers under the influence of sea water (10,000 mg/l 
Na) may contain several thousand milligrams per one sodium, while those further inland 
are very prone to surface contamination of sodium by road-salting and agricultural activi-
ties, although clay layers in the subsurface are known to be natural sources of sodium that 
can result in concentrations that are easily over the 20 mg/l drinking water standard in most 
countries. Bedrock aquifers at typical well depths (up to 100 metres in temperate climates) 
generally contain more calcium and magnesium than sodium, although the latter can still 
exceed drinking water standards related to cardiovascular health, and the sodium content 
of groundwater tends to increase proportionally with depth. Because these deep-sourced 
waters are “hard,” the temptation in developed countries is to “soften” with salt (NaCl). 
Calcium-magnesium rich waters are also frequently naturally softened by contact with 
NaCl deposits along the flow path, which means that they are also dissolving and picking 
up potentially harmful elements in the process. J. D. Hem, Study and Interpretation of the 
Chemical Characteristics of Natural Water, for the U.S. Geological Survey (Honolulu: 
University Press of the Pacific, 2005, reprint from 1970 edition), 145–50. 

25 The OH-/F- substitution in the biomineral apatite (Ca5(OH,F)(PO4)3) that is the major 
constituent of bones and teeth mentioned in footnote 17 is the basis of the use of fluorides 
in preventive dentistry, although there is no way to limit the activity of the fluoride ion to 
hard tissues once introduced into the body and the environment. 
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sources in the modern environment aside from water,26 which raises the 
problem of toxicity for vulnerable populations when the primary route 
of exposure is via drinking water.27 The silicofluorides commonly used 
in artificial water fluoridation also leach metals out of plumbing, fixtures 

26 One relatively “new” source of fluorine is as a constituent of pharmaceuticals, the implica-
tions of which are unknown to most prescribing physicians. The article “The Recognition 
and Management of Fluoride Toxicity” by Hardy Limeback and Heather Gingerich in the 
on-line journal Toxipedia http://www.toxipedia.org/display/toxipedia/Recognition+and+
Management+of+Fluoride+Toxicity was rejected by the Canadian Medical Association 
Journal because it was perceived by the editors as being “too negative” relative to 60-year-
old public health policies that were largely engineered by propagandist Edward Bernays, 
a nephew of Sigmund Freud whose previous project for the American Tobacco Company 
was promoting smoking among women as a sign of liberation in 1929. Christopher 
Bryson, The Fluoride Deception (New York: Seven Stories Press, 2004), 158–64, 194, 
242, 322–4.  

27 “Vulnerable populations” can be said to include malnourished and kidney-diseased adults 
and children of the human species for which an expert panel recommended to Health 
Canada that the target level of artificial drinking water fluoridation be lowered to 0.7 
mg/l (Findings and Recommendations of the Fluoride Expert Panel, January 2007, 
http://www.hc-sc.gc.ca/ewh-semt/pubs/water-eau/2008-fluoride-fluorure/index-eng.php). 
The American Academy of Pediatrics (1986) and Health Canada (2005) recommend that 
water used to reconstitute infant formula contain a maximum of 0.5 mg/l of dissolved 
fluoride ion; however, the Water Quality Guideline for the Protection of Aquatic Life set 
by Environment Canada (2002) sets an upper limit of 0.12 mg/l in fresh water habitats 
that may also receive municipal wastewater from artificially fluoridated municipalities. 
Interestingly, the veterinary literature makes no mention of a target level of fluoride in 
water for the promotion of animal health, yet Agriculture Canada sets a maximum accept-
able concentration (MAC) of fluoride in water used for calcium-phosphate-supplemented 
livestock of 1.0 mg/l (H. G. Peterson, “Livestock and Water Quality,” Ottawa: Agriculture 
and Agri-Food Canada, Prairie Farm Rehabilitation Administration, 1999), which is 
notably lower than the 1.5 mg/l MAC that Health Canada (1998) still recommends for 
light-weight but longer-lived humans. Most plant species are relatively resistant to fluo-
ride in water, although considerable variation exists in their sensitivity to fluoride in water 
vapour and rain water (Alina Kabata-Pendias, Trace Elements in Soils and Plants (Boca 
Raton, FL: CRC Press, 2001), 275–8), and the effects of water-borne fluorine on benefi-
cial microbes is virtually unknown, although several prominent antibiotics are fluorinated 
quinolones (for example, ciprofloxacin, enoxacin, fleroxacin, temafloxacin, grepafloxacin, 
norfloxacin, sparfloxacin, tosulfloxacin, lomefloxacin and ofloxacin) that are nearly 
universally associated with severe adverse reactions. Curiously, the initial human toxicity 
studies that preceded municipal fluoridation by artificial means in North America in the 
1940s and 1950s only ran for 10 years and focused on children who had spent the critical 
developmental period from birth to two years of age “fluoride free” (D. Bast, S. B. Finn, 
and I. McCaffrey, “The Newburg-Kingston Caries Fluoride Study,” American Journal of 
Public Health 40 (1950): 716–24) and are widely criticized for being scientifically flawed 
and biased towards military-industrial interests of the day, namely, fluoride’s critical role 
in processing uranium (U) for the war effort (that is, the Manhattan Project) and the fluo-
ride-polluting aluminum industry. Bryson, The Fluoride Deception. 
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and cookware,28 especially when used in conjunction with chemical 
disinfectants and water softening agents.29

Increased awareness of the importance of water quality with respect to 
health outcomes is a good thing. However, “watershed” events like Walkerton 
have the unintended consequence of communicating the idea that microbial 
contamination and man-made pollution are the only factors that compromise 
water quality. Even in Canada, where about 33 percent of the population is 
reliant on groundwater,30 the best-case scenario for municipal management 
involves testing and monitoring water supplies for 29 of the 92 naturally 
occurring elements of the Periodic Table if you count pH as a measure of 
hydrogen (H) concentration.31 This radically decreases the likelihood that the 
full range of health problems related to naturally impaired drinking water 
quality will be recognized and addressed. In addition, with 9.5 percent of 
the GDP now going towards health-care expenditures,32 it is beginning to 
look as though Canada might be paying dearly for its ignorance. Compare 
this with the amount directed towards foreign aid (0.28 percent of GDP 
actual versus 0.70 percent of GDP pledged),33 and it becomes imperative that 
those involved in conflict management be more proactive and effective than 
even Canadian public health officials by (1) correctly identifying the nature 
of the physiological stressor through comprehensive testing, (2) assessing 

28 Notably, lead (Pb), copper (Cu) and cadmium (Cd). Daniel R. Boyle, “The Geochemistry 
of Fluorine and Its Applications in Mineral Exploration (PhD thesis, Royal School of 
Mines, Imperial College of Science and Technology, London, 1976).

29 Water pH values less than 7 (acidic range) in combination with dissolved fluorine (F) and 
sodium chloride (NaCl) make metal complexes more soluble, especially as temperature 
increases. Hubert Lloyd Barnes, Geochemistry of Hydrothermal Ore Deposits (New York: 
John Wiley and Sons, 1979). 

30 Natural Resources Canada (2003) website, http://atlas.nrcan.gc.ca/site/english/maps 
/freshwater/distribution/groundwater.

31 Tables 2, 3 and 4 list the following inorganic constituents to be tested in drinking water 
supplies in the province of Ontario: aluminum (Al), arsenic (As), boron (B), barium 
(Ba), bromine (Br), beryllium (Be), bismuth (Bi), carbon (C), calcium (Ca), cadmium 
(Cd), chlorine (Cl), chromium (Cr), copper (Cu), fluorine (F), iron (Fe), mercury (Hg), 
manganese (Mn), nitrogen (N), sodium (Na), lead (Pb), polonium (Po), radium (Ra), 
sulphur (S), antimony (Sb), selenium (Se), thorium (Th), uranium (U) and zinc (Zn). 
Ontario Ministry of the Environment, “Technical Support Document for Ontario Drinking 
Water Standards, Objectives and Guidelines,” PIBS 4449e01, Drinking Water Ontario: 
O. Regulation 170/03 (June 2003, revised June 2006), 8–13. http://www.ene.gov.on.ca 
/envision/gp/4449e01.pdf.

32 The Economist, “Economic and Financial Indicators: Health Spending,” 19 July 2007. 
33 Canada, Department of Finance, “Meeting Our Global Responsibilities: International 

Assistance” in The Budget Plan 2005 (23 February 2005).
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where the individuals in the community fall along the spectrum of vulner-
ability, and tailoring interventions accordingly, (3) removing the source of 
the pathogen(s) and/or administering the appropriate medical treatment, (4) 
implementing geotechnical remediation measures as soon as possible and 
(5) documenting the details of the experience so as to share their medical 
geology insight with the international community. 

Challenges Related to the Presence of a Conflict-prone Environment

Although natural resources are frequently cited, a list of the reasons why 
conflict might break out in a certain area rarely includes natural impairment. 
However, since natural resources like water, forests, arable land, hydro-
carbon and mineral deposits are unevenly distributed across the surface 
and crust of the planet, it stands to reason that the soil, water and food in 
a particular area might be toxic in some elements related to mineralization 
processes, while other environments might be deficient in elements that are 
essential to health. The former situation might easily contribute to heavy-
metal toxicity in the community, while residents of the latter might suffer 
quietly from micronutrient deficiency. From the point of view of peace-
building and recovery operations, it is important to realize that heavy-metal 
toxicity causes dysfunction in the parts of the brain that mediate inhibition, 
reasoning, judgment, and impulse control, making individuals or groups of 
individuals prone to violent outbursts.34 On the other end of the spectrum, 
chronic micronutrient deficiency gradually erodes immune function to the 
point where debilitating and destabilising disease is inevitable and where 
peaceable, forward-thinking options are drastically reduced. 

“Discovery,” it was said by Albert Szent-Gyergyi, “consists in seeing 
what everybody else has seen and thinking what nobody else has thought.” 
Some looked at the 1994 Rwandan genocide and saw only ethnic-based 
conflict. Others, who were more familiar with conflict studies, probably saw 
the tangled and intertwined components of a time bomb involving property 
and resource rights, education and literacy, economics and health that had 
been ticking since European colonialisation in 1885. A medical geologist 
might look at the same scene and see a subsistence population reliant on small 

34 H. Gavaghan, “Lead, Unsafe at Any Level,” Bull World Health Organ 80, no. 1 (2002): 
82. While lead (Pb) is not the only metallic element involved in Heavy Metal Toxicity 
Syndrome, it is one of the most prevalent and well understood.
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landholdings35 in a precarious volcanic, drought- and erosion-prone environ-
ment,36 where pegmatite mineralization of cassiterite, columbite-tantalite, 
wolframite, sapphires and gold is likely to be associated with heavy-metal 
toxicity from natural sources.37 Sadly, few who saw what Lieutenant-General 
Roméo Dallaire38 saw during those bloody 100 days—when it seemed that 
the whole country had suddenly exploded—lived to tell about it. Without 
absolving the actors of their actions, the possibility of endemic heavy-metal 
toxicity as a contributing factor in the unusually violent Hutu-Tutsi conflict 
is supported by the research of Roger Masters. While several unrelated 
studies had found a correlation between elevated blood lead levels, impaired 
neurological development, and violent crime rates in major US cities, the 
Dartmouth College researcher identified a “new” source of lead exposure39 
via the artificial fluoridation of generally low-pH municipal drinking water 
supplies of older communities and neighbourhoods where lead plumbing 

35 Even after the 1994 genocide, Rwanda still has the highest population density in sub-
Saharan Africa and ranks 29th in the world with 343 people per square kilometre. By 
comparison, relatively peaceful Zambia ranks 191st in the world with 16 inhabitants 
per square kilometre. Population density generally always exacerbates natural resource 
issues.  

36 Much of Rwanda’s small land area of 24,949 square kilometres is neither habitable nor 
arable owing to steep volcanic terrain, a natural impairment issue that magnifies resource-
based conflicts related to food production and property rights, and a situation to which 
residents of flat and fertile Zambia (740,724 square kilometres) cannot relate.

37 Deposits of cassiterite (SnO2), columbite-tantalite (a.k.a. coltan (Fe,Mn)(Nb,Ta)2O6), 
wolframite ((Fe,Mn)WO4), sapphires (Al2O3(Fe,Ti,Cr)) and gold (Au) in Rwanda result 
from a pegmatitic style of mineralization and subsequent down-slope transportation 
through erosion. Minerals containing fluorine (F), lead (Pb), bismuth (Bi), arsenic (As), 
and molybdenum (Mo) are associated with the economically and biologically significant 
deposits of tin (Sn), iron (Fe), manganese (Mn), niobium (Nb), tantalum (Ta), tungsten 
(W), titanium (Ti) and chromium (Cr), and so heavy-metal toxicity in this crowded 
country would be difficult to avoid, particularly in urban areas where water sources had 
been “improved” to meet development goals. Extensive coltan deposits in neighbouring 
Congo are also thought to be fuelling and financing the ongoing conflict in the region in 
much the same way as do hydrocarbons in Sudan and diamonds in Western Africa.

38 Canadian commander of the United Nations Assistance Mission to Rwanda, author, and 
retired senator and deputy minister in the Government of Canada.

39 Formerly, leaded gasoline and lead-based paints that resulted in the contamination of soils 
in close proximity to major roadways and household dusts were thought to be the primary 
sources of lead in the urban environment.



40  •  The Pearson Papers, Volume 12, 2009 

remains.40 Although downtown Chicago is a long way in many ways from 
Kigali, there is no physiological difference in the effects of lead exposure 
from natural and man-made sources, and so environmental lead toxicity is 
worthy of consideration in cases of mass violent action. Combining geogenic 
hazards with low adult literacy rates (64.9 percent)41 and depressing health 
indicators (infant mortality of 118 deaths per 1,000 live births),42 together 
with slumped export prices,43 a history of colonial discrimination in favour 

40 Roger D. Masters, Myron J. Coplan, Steven C Patch, and Marcia S Bachman, 
“Confirmation of and Explanations for Elevated Blood Lead and Other Disorders in 
Children Exposed to Water Disinfection and Fluoridation Chemicals,” Neurotoxicology 
28, no. 5 (2007): 1032–42; Roger D. Masters, “Biology and Politics: Linking Nature and 
Nurture,” Annual Review of Political Science 4 (2001): 345–69; Roger D. Masters and 
Myron J. Coplan, “Water treatment with Silicofluorides and Lead Toxicity,” International 
Journal of Environmental Studies 56, no. 4 (1999): 435–49; Roger D. Masters, Brian T. 
Hone, and Anil Doshi, “Environmental Pollution, Neurotoxicity, and Criminal Violence,” 
in Environmental Toxicology: Current Developments, ed. J. Rose (London: Taylor and 
Francis, 1998), 13–48. 

41 United Nations Development Programme, 2007/2008 Human Development Report for 
Rwanda, 2004 statistics, http://hdrstats.undp.org/en/countries/data_sheets/cty_ds_RWA.html.

42 United Nations Development Programme, 2007/2008 Human Development Report for 
Rwanda, 2005 statistics, http://hdrstats.undp.org/en/countries/data_sheets/cty_ds_RWA.
html. This is not much improved from the infant mortality rate of 124 per 1,000 live births 
in 1970.

43 The warm, wet climate and the volcanic soils and terrain of Rwanda are suitable for coffee 
production, which many peasant farmers undertook in lieu of subsistence agriculture prior 
to the slump in coffee export prices (all in US dollars) in 1989 (when green coffee beans 
were selling for over $2.00 a pound) that lasted until September 1994; during the slump 
the composite coffee price for green beans hovered at around $0.60 per pound, having 
been as low as $0.50 per pound in September 1993 and $0.45 per pound in September 
1992. This downturn in producer revenues coincided with a period of trade liberalization 
in the coffee industry within the context of economic globalization that created “difficul-
ties” in the African coffee market, which was then characterized by “increasingly savage 
competition among suppliers” who were no longer able to cover production costs. The 
situation was exacerbated in Rwanda and elsewhere by a depletion in essential nutrients 
in the soil caused by prolonged monoculture and erosion of deforested volcanic slopes, 
an outbreak of Coffee Wilt Disease (tracheomycosis) related to higher-than-average rain-
fall in Central and East Africa, infestation of coffee berry borer, and the general lack of 
microfinance available to peasant farmers. After the shortfall in supply that was created in 
part by the Rwandan genocide, coffee prices rocketed back up to over the $2.00 per pound 
mark, although it gradually fell again to the $0.50 per pound mark in 2001 after a brief 
resurgence in 1997–1998. Gordon Gillet, “Growing the World’s Coffee Consumption,” 
and Gnassingbé Eyadema, “Coffee and Economic Development in Africa,” presentations 
at ICO World Coffee Conference in London, 2001.
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of the minority ethnic group,44 and a presidential assassination45 is certainly 
a recipe for conflict in which heavy-metal toxicity was possibly an active 
ingredient. Obviously, it is too late to be testing blood, urine, fingernails, or 
hair for heavy metals in the middle of a conflagration, and so those involved 
in peace operations are well-advised to be mindful of drinking water quality 
issues as a matter of conflict management and prevention.

Massacres by chronic diseases like AIDS tend to be more subtle, but they 
can be even more destabilising to peace operations. By the time that control 
had been restored in mid-July 1994, up to an estimated one million46 Rwandans 
had been murdered and four hundred thousand children had been orphaned, 
although that number continues to grow due to the HIV infection that accompa-
nied the organized campaigns of gender-based violence.47 Almost three decades 
into the global HIV/AIDS pandemic it is estimated that 25 million people have 
died,48 leaving upwards of 11.6 million children in Africa49 alone to fend for 
themselves however they can, typically by engaging in dangerous and illegal 
activities. Looking at the AIDS pandemic, some might see the consequences 
of polygamist social structures, the effects of corrupt leadership, or built-in 
inequalities in global trade policies. However, medical geologists are more 
impressed by what they do not see, namely adequate selenium (Se), iodine (I) 
and magnesium (Mg) intake from food and water to support normal immune 
function. Micronutrient deficiency, combined with the physiologic challenge 
of questionable drinking-water quality and the low intake of three key amino 

44 Following the German colonial period that ended in 1923, the Belgians appointed the 
minority Tutsi ethnic group as the privileged administrative class, primarily on the basis 
of eugenic theory, while simultaneously promoting a democratic political structure that 
would certainly favour the more populous Hutus in time. This not only created ethnic 
tensions that ignited 70 years later but also ensured that Tutsis were better educated, and 
therefore better nourished, while the Hutu majority was relegated to subsistence agricul-
ture and other low-paying occupations that would have made them more vulnerable to 
elemental toxicities created by natural impairment of the environment. 

45 The ethnically Hutu president of Rwanda, Juvénal Habyarimana, and the ethnically Hutu president of 
neighbouring Burundi, Cyprien Ntaryamira, were both killed when the airplane in which they were 
travelling was shot down by unknown assassins on 6 April 1994. This event is widely acknowledged 
as the flashpoint of the 1994 Rwandan genocide.

46 Ernest Harsch, “OAU Sets Inquiry into Rwanda Genocide,” Africa Recovery 12, no. 1 
(1998): 4.

47 In 2006, UNICEF estimated the number of orphans in Rwanda to be close to a million 
as the result of the 1994 genocide and HIV/AIDS. Sarah Crowe, “Helping Orphans in 
Rwanda Build a Better Future,” 13 February 2006, http://www.unicef.org/infobycountry 
/rwanda_31013.html.

48 UNAIDS/WHO, Global HIV/AIDS Estimates, End of 2007, posted 2008, http://www 
.avert.org/worldstats.htm.

49 Ibid.
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acids (cysteine, tryptophan and glutamate) from generalized protein-energy 
malnutrition, leaves the immune system unable to defend against even low-
level viral attack.50 Since fluorine (F) is a favourite indicator element among 
those prospecting for hydrocarbon and mineral deposits,51 as well as a recog-
nized immune inhibitor,52 it is very possible that geochemical fluorine anom-
alies associated with natural mineralization processes in the subsurface are 
somehow related to the higher incidence of AIDS in South Africa’s mining-
intensive KwaZulu-Natal province (16.5 percent) and diamond-rich Botswana 
(23.9 percent)53 where uptake of immune-boosting elements into the food 
chain is also limited54 as compared with the selenium-, iodine-, and magne-
sium-rich ancient Cretaceous seabed that underlies Senegal. In this country 
the AIDS rate even among the prostitutes hovers at just over 1 percent.55 The 
overwhelmingly female face of the AIDS pandemic is further evidence of the 
role of natural impairment in the AIDS crisis, particularly in Africa, where 
lower-body-weight women do most of the physical labour, breastfeed multiple 
children, drink more water and generally eat meals last, if at all. A woman’s life 
in Africa is one that preferentially exposes her to naturally fluorine-enriched 

50 Ethan Will Taylor, “Selenium and Viral Diseases: Facts and Hypotheses,” Journal 
of Orthomolecular Medicine 12, no. 4 (1997); E. W. Taylor, A. G. Cox, et al., 
“Nutrition, HIV and Drug Abuse: The Molecular Basis of a Unique Role for 
Selenium,” Journal of AIDS Human Retrovirol 25 (2000): S53–S61. 

51 Daniel R. Boyle, “The Geochemistry of Fluorine and Its Applications in Mineral 
Exploration (PhD thesis, Royal School of Mines, Imperial College of Science and 
Technology, London, 1976).

52 National Research Council, Fluoride in Drinking Water: A Scientific Review of 
EPA’s Standards (Washington, DC: National Academies Press, 2006), 249–50, 
258–9.

53 AVERT 2005 HIV/AIDS prevalence statistics for sub-Saharan Africa, adult (15–49 years) 
rate. UNAIDS, 2008 Report on the Global AIDS Pandemic (July 2009), http://www.avert 
.org/subaadults.htm.

54 It has been suggested that mining activity is promoting diseases like AIDS by exposing 
workers and local residents to toxic elements like fluorine (F) in air, water, soil or tail-
ings piles that would not have otherwise been biologically available. However, aside from 
promoting HIV transmission among already immune-suppressed populations by providing 
a centre for prostitution (the same argument can be made for military bases or any other 
densely populated centre where men separated from their families may congregate), there 
is no evidence to support this. Rather, the natural impairment issue of toxic elemental expo-
sures in air, water, soil and foodstuffs associated with an economically significant mineral or 
hydrocarbon deposit would have predated human habitation in the area, and high endemic 
disease rates among the local population are more of an indicator of mining potential. In a 
sense, these communities may also be defined as “vulnerable populations” as they are likely 
to lack the wherewithal to protect and advocate for themselves in the face of companies or 
governments that are interested in exploiting the natural resources beneath their feet.

55 Ibid.
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water while at the same time draining her of essential nutrients.56 Exacerbating 
the perilous situation of children born to HIV-positive mothers in Africa is the 
confusion among local health workers surrounding appropriate infant feeding 
practices which typically results in the newborns receiving the “worst case 
scenario” of a mixture of formula reconstituted with water of questionable 
quality57 and breast milk.58

One challenge in conflict management is recognizing that the environ-
ment might be prone to conflict by reason of elemental toxicity or deficiency. 
Another challenge is accepting that the two situations are not necessarily 
mutually exclusive, and therefore identifying and dealing with naturally 
impaired environments becomes doubly important. In some cases, a cluster 
of illness related to elemental toxicity in the community can be an indica-
tion of economically significant mineralization in the subsurface, access to 
which can be another underlying cause of conflict in itself. Since women 
suffer disproportionately from HIV/AIDS but are also by and large the 
guardians of family unit health as well as the makers of the majority of 
consumer decisions, what will put Stephen Lewis59 happily out of business 
is the improvement of women’s literacy. This includes basic earth and health 
science literacy (for example, what water supplies to avoid, which crops 
to plant, nutrition, sanitation, and reproductive health), although it must go 
hand in hand with appropriate technological solutions like low-tech water 
filtration, the development of drought-resistant, nutrient-rich plant species, 
and education in animal husbandry in order for peacebuilding efforts to have 
any lasting impact.  

56 AVERT, The South African Department of Health Study, 2007, posted August 2009, http: 
//www.avert.org/safricastats.htm. The HIV prevalence rate among female antenatal clinic 
attendees in KwaZulu-Natal province was the highest in South Africa and ranged from 
33.5 percent in 2001 to 40.7 percent in 2004. Among all South African women, the highest 
prevalence rate (40.2 percent) among antenatal clinic attendees occurred in the 30–34 
years age group in 2007. By this point in her life, a typical African woman would have 
experienced several cycles of nutrient-draining pregnancy and lactation while also repeat-
edly acting as a biofilter for her infants by accumulating toxic elements in her own body. 

57 A hazard also faced by infant orphans.
58 The “best case scenario” involves adequate maternal nutrient intake and exclusive breast-

feeding for at least 6 months. Jack Newman, “Issues arising out of the tragedy of HIV/
AIDS,” Report on the visit to South Africa of Jack Newman, MD, FRCPC, from February 
15, 2003 – March 14, 2003 (UNICEF, 2003).

59 Canadian politician, broadcaster, diplomat and former UN Special Envoy for HIV/AIDS 
in Africa. Stephen Lewis Foundation, http://www.stephenlewisfoundation.org/.
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Challenges Related to Unintended Consequences of  
Environmental Interventions

Given the globalization of conflict and the complexities of modern peace 
operations, it is difficult not to create new problems in an attempt at solving an 
old one. As with human communities, the Earth is also a dynamic, unimagin-
ably complex, and interconnected system of systems, and so this is especially 
true of environmental interventions that sometimes produce negative social 
and health outcomes. Most times, these unfortunate circumstances involving 
water quality can be avoided by consulting with elders and women in the 
local community and performing a comprehensive geotechnical assessment 
beforehand in order to perceive and understand the full scope of the proposed 
intervention as completely as possible. In all cases, having a solid grasp of 
the medical geology implications of any “improvements” on Nature will 
save time, money, lives and loss of credibility and trust.

Thirty years ago, residents of a small village in West Bengal suffered 
from the usual plague of gastroenteritis and high infant mortality associated 
with drinking microbially contaminated surface water, and so UNICEF and 
other government and non-government organisations spent many thousands 
of dollars in drilling wells with the intention of improving health status by 
improving drinking-water quality and enabling increased rice production 
through irrigation.60 Today, the residents suffer from arsenicosis, which leads 
to multi-organ systems failure and death. Malnutrition has also re-emerged 
as a threat, as the staple crop of rice appears to react adversely to the arsenic-
laden water.61 Although also problematic when present in pesticides that are 
still sometimes used in developing economies, naturally occurring arsenic 
(As) is common to the subsurface of India, Bangladesh, Cambodia and 

60 Carol Porteous, “NRCan Scientists Help Make Drinking Water Safe in India,” Natural Elements 
Newsletter, July 2009 (Ottawa: Natural Resources Canada, Communication Branch).

61 The most common symptoms of arsenic toxicity in plants are the entirely absent or greatly 
reduced crop yields and the high residual arsenic levels in plant tissues that may also lead 
to toxicity via the food chain. More specific symptoms include leaf wilting, violet coloura-
tion from increased anthrocyanin, root discolouration, and cell plasmolysis, although rice 
plants appear to be somewhat more tolerant to cell damage by arsenic when they are well 
fortified with phosphorus (P). Kabata-Pendias, Trace Elements in Soils and Plants, 230–2; 
K. Kitagishi and I. Yamane (eds.), Heavy Metal Pollution in Soils of Japan (Tokyo: Japan 
Science Society Press, 1981), 302. 
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Vietnam and is relatively harmless when left there undisturbed.62 However, 
well-intended development efforts involving groundwater access in these 
countries with similar hydrogeochemical profiles have resulted in what has 
been referred to as the “largest mass poisoning in history.” This has left non-
governmental organisations, governments, and apolitical earth and health 
scientists alike scrambling for answers to a problem that always seems to 
require “more study,” while frustration and resentment in the villages grow 
where the rice paddies once were. Filters have been developed, but they 
require maintenance, and there is always the problem of how to dispose of 
the toxic sludge afterwards. Paradoxically, since harmful elemental content 
in well water typically increases with depth, the answer in the case of oxygen-
sensitive arsenic may actually lie in spending the extra money to drill deeper. 
In South and Southeast Asia, deeper aquifer materials that were deposited 
earlier in Earth’s geologic history experienced oxygen-rich environmental 
conditions and contain a less mobile form of arsenic.63 All that seems to be 
needed now is the political will and technical ability to correct a develop-
ment mistake that was made three decades ago, and the awareness among 
those involved in peace operations not to repeat it if they have the chance.

Perhaps no other element of the Periodic Table suffers more from the 
unintended consequences related to low levels of earth science literacy on 
both ends of a peace operation than fluorine (F). Prior to the Second World 
War and fluorine’s use in the Manhattan Project,64 natural environments 
that were prone to producing the wide-ranging effects of fluorosis (from 
mottled teeth to cancer) in human populations were limited to arid or coastal 

62 Digging or drilling a water well is essentially a means of mining the subsurface hydrauli-
cally whereby dissolved elemental constituents are directly imbibed via drinking water 
without the benefit of natural bioremediation processes. Although more prone to microbial 
contamination and man-made pollution, surface water sources tend to be more recently 
derived from rainwater and so are naturally weakly mineralized to begin with.

63 Many elements like arsenic exist in more than one valence state (or ion charge state) and 
are sensitive to the electrochemical potential of the solution that is more or less deter-
mined by the presence or absence of electron acceptors like oxygen. In general, elements 
such as arsenic (As), iron (Fe) and manganese (Mn) are more mobile in water with a low 
dissolved oxygen content and will precipitate from the solution as minerals with other 
elements when oxygen is plentiful, although certain bacteria and organic carbon content 
in water also play significant roles.

64 Prior to fluorine’s use in developing the atomic bomb that was pivotal in ending the Second 
World War, and its subsequent incorporation into every facet of industrial chemistry there-
after, this element was only available to experimental chemists (many of whom perished as 
a result of overexposure, like Henry Moisson who received the Nobel Prize for Chemistry 
in 1906 for finally isolating fluorine and then died the next year) and as an unwanted by-
product of the mining industry which “fouled” the smelters, ores, and tailings piles.
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regions, areas underlain by significant mineral deposits, and geographically 
restricted fault and fracture zones.65 Even so, the Earth had ways of keeping 
the element fluorine, the most reactive element on the Periodic Table, bound 
up and away from sensitive species in the biosphere, who varied tremen-
dously in their ability to adapt to even incremental changes in exposure. 
Then as now, when fluorine travels in air or water or through the food chain, 
it never does so alone and is often chemically associated with other harmful 
substances like arsenic (As), aluminum (Al), antimony (Sb) and radon (Rn) 
gas-producing uranium (U).66 It was not until the application of deep-well-
drilling technology from the oil and gas industry to groundwater resources 
coincided with the introduction of fluorine to industrial organic chemistry 
in the post-war era that fluorine was let “out of Pandora’s box.” Now, the 
Catalyst of the Universe has been so redistributed by human activities like 

65 Mike Edmunds, Pauline Smedley, and Olle Selinus, “Fluoride in Natural Waters,” in 
Essentials of Medical Geology: Impacts of the Natural Environment on Public Health, ed. 
Olle Selinus (Elsevier Academic Press, 2005), 301–29.

66 Daniel R. Boyle, “The Geochemistry of Fluorine and Its Applications in Mineral 
Exploration (PhD thesis, Royal School of Mines, Imperial College of Science and 
Technology, London, 1976) p. 53. Dissolved radon (Rn) gas produced from the radio-
active decay of naturally occurring uranium (U) associated with confined groundwater 
supplies can off-gas from running water (that is, showers, bathtubs, top-loading washing 
machines, et cetera) in the home and contribute to the development of lung cancer. David 
S. Vinson, Ted R. Campbell, and Avner Vengosh, “Radon Transfer from Groundwater 
Used in Showers to Indoor Air,” Applied Geochemistry 23 (2008): 2676–86.
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deep-water-well drilling,67 industrialization,68 and intensive agriculture69 that 
toxic amounts are easily accumulated from water, air, soil, food and personal 
care products.70 Not only is fluorine’s widespread use in water treatment as 
a method of preventing tooth decay controversial from an ethics point of 
view, but it blatantly circumvents natural safeguards and increases exposure 
to heavy metals like copper (Cu), cadmium (Cd) and lead (Pb) by promoting 

67 Unlike arsenic, an increasing trend in mean monovalent fluoride concentration with well 
screen depth is typically observed. This is a reflection of a longer residence time in the 
aquifer, as fluoride mobility is generally not affected by either pH or electrochemical 
potential of the solution. Gingerich, “The Occurrence and Distribution of Fluoride”; A. 
Bårdsen, K. Bjorvatn, and K. A. Selvig, “Variability in Fluoride Content of Subsurface 
Water Reservoirs,” Acta Odontologica Scandinavica 54 (1996): 343–7; D. R. Boyle 
and M. Chagnon, “An Incidence of Skeletal Fluorosis Associated with Groundwaters 
of the Maritime Carboniferous Basin, Gaspé Region, Quebec, Canada,” Environmental 
Geochemistry and Health 17 (1995): 5–12. 

68 Today, the primary sources of anthropogenic fluorine emissions to air, water and land 
include phosphate fertilizer production, aluminium and magnesium smelting, coal burning, 
oil refining, steel production, chemical production, primary copper and nickel production, 
clay production, lead and zinc smelting, glass and enamel making, brick and ceramic 
manufacturing, glues and adhesives production, fluoridation of drinking water, waste from 
sewage sludge, and the production of uranium trifluoride (UF3) and uranium hexafluoride 
(UF6) for the nuclear industry. Most of these “new” sources of fluorine to the atmosphere 
and hydrosphere are the result of processing Earth materials that had previously been 
largely biologically unavailable as little as sixty years ago, and at least one can be found in 
every major urban centre. Environment Canada, Canadian Water Quality Guidelines for 
the Protection of Aquatic Life: Inorganic Fluorides (Ottawa: National Standards Office, 
2002), 9–20.

69 Nitrogen-phosphorus-potassium (N-P-K) fertilizers may contain as much as 15,500 mg/kg 
of fluorine, and agricultural phosphorites may contain as much as 31,000 mg/kg fluorine. 
I. Pais and J. B. Jones Jr., The Handbook of Trace Elements (Boca Raton, FL: St. Lucie 
Press, 1997), 103. Since fluorine is excreted primarily via the kidneys in animals, live-
stock manure may also contain variable amounts of fluorine depending on the feed, water, 
supplements, and veterinary pharmaceutical inputs. In 1995, 10 percent of agrichemi-
cals were fluorinated, and that number has steadily been increasing. M. Hudlicky and 
A. E. Pavlath, Chemistry of Organic Fluorine Compounds II: A Critical Review, ACS 
Monograph Series 187 (Washington, DC: American Chemical Society, 1995).

70 Typically as toothpaste and mouthwash, which bear poison control labelling in the 
United States that warns against ingestion, although cosmetics containing the “sparkly” 
aluminum silicate mineral phlogopite (K(Mg,Fe)3(AlSi3)O10,(F,OH)2) also contain signifi-
cant amounts of fluorine that may be absorbed through the skin.
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the leaching of these elements from plumbing pipes, fixtures and cookware,71 
which can have destabilising health and social effects on a community. 

Safe, responsible and sustainable use of fluorides is now dependent on 
decision makers (whether they be politicians, parents or those involved in 
peace operations) having a firm grasp on three key principles: (1) fluorine is 
not so much “essential” as it is “everywhere,” (2) recent human activities have 
significantly increased fluorine exposures to the biosphere, and (3) fluorine 
has biogeochemical effects beyond bones and teeth. Since it is estimated that 
fluorosis already affects at least 200 million people on the planet72 and that 
drilling wells is a popular way of improving water sources, it is likely that 
those involved in peace operations will get an opportunity to use knowledge 
of fluorine’s unique biogeochemical characteristics by (1) routinely testing 
water supplies for fluorine itself but also as an indicator of other potential 
elemental toxicities, (2) recognizing the symptoms of fluorosis in vulner-
able populations (including but not limited to humans) and responding with 
appropriate interventions,73 and (3) using all available means of reducing 
fluorine exposures from all sources, be they naturally occurring or those that 
were man-made in the name of “environmental improvement,”

Aided by modern technology, humans are now recognized as being the 
most significant agent of environmental change—for better or for worse. 
Unfortunately, good intentions often pave the road to a worse situation 
because it is nearly impossible for most decision makers, in their quest to 
increase the proportion of the population that has access to an “improved” 

71 The synergistic effects of leaching toxic metals along the “urban flow path” from source to 
point of use have never been considered when performing the cost-benefit analysis of arti-
ficial water fluoridation despite established geochemical relationships. K. H. Wedepohl 
(ed.), Handbook of Geochemistry (Berlin: Springer-Verlag, 1969); Daniel R. Boyle, “The 
Geochemistry of Fluorine and Its Applications in Mineral Exploration (PhD thesis, Royal 
School of Mines, Imperial College of Science and Technology, London, 1976); Hubert 
Lloyd Barnes, Geochemistry of Hydrothermal Ore Deposits (New York: John Wiley and 
Sons, 1979)

72 World Health Organization, “Environmental Health Criteria for Fluorides and Fluorosis 
(Second edition),” in Internal Technical Report, International Program on Safety (Geneva, 
Switzerland: WHO, 1997). Fluorine toxicity in humans and animals is commonly referred 
to as fluorosis, whose effects are described as being dental, skeletal, and systemic and for 
which over thirty-five years’ worth of scientific research articles from around the world, 
many of which have just recently been translated in English, may be found in Fluoride, the 
journal of the International Society of Fluoride Research (http://www.fluorideresearch.
org/).

73 If drilling into a highly mineralized aquifer is unavoidable, there are several strategies and 
appropriate technologies that may be implemented to reduce overexposure to fluoride.
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water source,74 to grasp the full implications of individual environmental 
interventions owing to their ignorance of the natural impairment issues that 
may be present. Medical geology can help to inform peace operations in the 
critical areas of (1) the intersection of geologic and biologic time frames, 
(2) elemental cycling between the lithosphere, hydrosphere, atmosphere and 
biosphere, (3) the interconnectedness of Earth systems, and (4) ensuring 
that the parameters that matter—like organic and inorganic constituents in 
drinking water—are being measured as well as the biological contaminants. 
Making informed decisions may potentially reverse the dangerous and 
ineffective global “frying pan to fire” trend that tends to result from hasty, 
myopic, and misguided environmental interventions.

Conclusion: Linking Policy and Science in Complex Emergencies 
With Medical Geology

It is often speculated that Gottfried Wilhelm Leibniz was the last person to 
know and understand all of science, and he died in 1716. Between globaliza-
tion, specialization and information overload, it is increasingly difficult to 
make informed decisions that do not create more conflict than they resolve. 
Medical geology is a particular way of looking at the world, and the place 
of humans in it, that provides a framework for reconciling the physical envi-
ronment with health outcomes. While it can be an invaluable tool in conflict 
management, the outputs are only as good as the inputs of accurate local 
knowledge and quality geoscientific data, which, in an era of declining earth 
science literacy and a global financial crisis, can be limited. Furthermore, 
responsibility for the outputs as tangible results often fall to someone else, 
although it is not always clear who that should be in a culture of multidisci-
plinary, multi-agency, and multinational peace operations. The plight of the 
villagers of Gontra, India, serves as a prime example.

A natural impairment issue involving arsenic (As) was discovered many 
years after the UN and other NGO’s were ostensibly solving the typical 

74 The UNDP uses the percentage of the population using an “improved water source” as 
an indicator parameter in its ranking of a country’s Human Development Index (HDI), 
seemingly oblivious to the potentially harmful effects of the unintended consequences 
of environmental interventions. By this measure alone, Rwanda ranked 95th in the world 
in 2006, with 65 percent of the population having access to an “improved water source” 
(down from its 2004 ranking of 83rd when 74 percent of the population had access to an 
improved water source), although no mention is made of what the improvements involve. 
Its overall ranking in 2008 remains a dismal 165th out of 179 countries, possibly because 
natural impairment issues are being ignored. UNDP, “The Human Development Index: 
Going Beyond Income.”
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“dirty” water problems of the region that were the result of the population 
drawing their drinking water from microbially-contaminated standing water 
in local ponds. The health implications of surface water usage in that context 
were obvious to the development community, and so the idea was to collabo-
rate to get “clean” water from the ground via tube-wells—but without the 
benefit of an adequate medical geology assessment that would have detected 
the natural arsenic hazard. By all measures, the “improvements” to the water 
supply were considered successful until the insidious symptoms of arsenic 
poisoning started making themselves evident in the population only after 
many years of exposure when international funding and attention were 
directed elsewhere. 

While the Geological Surveys of Canada and India and the University of 
British Columbia have now combined intellectual forces to develop a prom-
ising and innovative arsenic mitigation strategy,75 it is increasingly difficult 
to justify the financial support of Natural Resources Canada76 given that 
the spending of Canadian taxpayer dollars must be clearly tied to domestic 
priorities. Hence, gathering the financial support that enables the Canadian 
and Indian researchers to make the most of recent scientific work in Gontra 
and get to the “next step” of the naturally-occurring arsenic problem is the 
primary challenge in resolving the public health crisis that was inadver-
tently created by the international development community decades ago. 
Ideally, the Canadian public would endorse the use of their tax dollars as 
their personal contribution to international peacekeeping but realistically, 
effectively demonstrating how the medical geology insights gleaned from 
West Bengal may be applied to arsenic hazards in Canada77 is more likely to 
garner widespread support for continued funding of this project among the 
electorate.

75 The next proposed phase of the project involves comparing the observations at Gontra 
with a nearby village.

76 A traditional funding source for the Mitigation of Arsenic in West Bengal Project since 
2005.

77 Due to differences in  geology, geologic history, and climate, naturally-occurring arsenic 
is not as endemic to Canada as it is to South Asia, however it has yet been identified as a 
significant problem in some areas.
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Figure 2. Petition for Arsenic-free Water in Gontra

As so often happens when agencies fail to communicate, cooperate and 
coordinate, Gontra has become another “tragedy of the commons” where 
responsibility defies firm allocation. Although impressive progress was 
being made, the Mitigation of Arsenic in West Bengal State Project was 
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concluded earlier in 200978 and continued funding for this project through 
Natural Resources Canada and the Geological Survey of India is in ques-
tion. While new project proposals are being considered at Natural Resources 
Canada, they must be in line with the expressed mandate of the agency, 
which ought to be determined by citizens of a democratic society who gener-
ally possess low levels of earth science literacy.79 What then is to become 
of the residents of Gontra who, rightly or wrongly, appeal to the Canadian 
government for assistance? Fortunately, the metamorphosis in priorities by 
the Geological Survey of Canada and Natural Resources Canada may repre-
sent more of a step sideways than a step backwards in terms of conflict 
management. Many other agencies are capable of drilling a tube well under 
a multiplicity of mandates (e.g. promoting trade with an emerging economy, 
relief and development, humanitarianism, public health promotion). What 
is more urgently needed is a clearing house of high-quality geoscientific 
data from which accurate geoenvironmental models, elemental atlases and 
geologic hazard maps can be built by Canadian geoscientists (who are world 
renowned for their ability to explore terra incognita) for implementation in 
the field by other members of the international community. 

Although each environmental situation across the globe is unique and 
has yet to be adequately characterized from a medical geology perspective, 
this undertaking not only makes good use of advances in military technology 
that already exist (computers and the geographical information system, 
remote sensing, seismic monitoring), but natural resources companies can 
be persuaded by a variety of means to share their geoscientific information 
that they are collecting in any case with a neutral third party. Once the data 
has been compiled and coded, interfacing with epidemiological, crime, and 
other socially relevant datasets becomes a time-consuming but straightfor-
ward matter. There are also socio-economic reasons for re-evaluating the 
role of the underutilised expertise within the field of medical geology, as 
natural impairment problems are by no means restricted to the developing 
world, and failure to address geologic hazards at home both weakens the 
domestic economy and cripples peacekeeping, relief and development, and 

78 The most recent phase of the project concluded in March 2009, roughly coinciding with 
internal program review at the Geological Survey of Canada/Natural Resources Canada, 
although “next steps” are currently under review. It is also important to note that the 
Geogical Survey of Canada had no part in the initial geotechnical assessments that had 
overlooked the natural impairment with arsenic in the region. 

79 A problem that is common to technological societies, as is evidenced by the perceived 
need of the National Science Foundation’s  Earth Science Literacy Initiative (http://www 
.earthscienceliteracy.org/).
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other efforts at foreign aid by consuming financial and human resources. 
Those involved in complex emergencies “on the ground” can do much in 
reconciling earth and health sciences simply by taking another look at the 
environment in which they are deployed and sharing their discoveries with 
some new actors involved in conflict management and peacebuilding that 
view things “from the ground up”.

As an international community we will then be one step closer to fulfilling 
the prognostication of former United States President John F. Kennedy when 
he said that those “who can solve the problems of water will be worthy of 
two Nobel prizes—one for peace and one for science,” thus silencing Mark 
Twain, for once.
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The Military as Environmental Steward  
in Peace Operations

Annica Waleij and Birgitta Liljedahl

Over the years, United Nations (UN) peacekeeping missions have and 
continue to evolve to meet the demands of different conflicts and changing 
political realities.1 However, one of the lessons learned from the 1990s is 
that the UN cannot undertake alone all peace operations that are needed.2 In 
2008, UN peacekeeping celebrated its sixtieth anniversary.3 Just recently, the 
North Atlantic Treaty Organisation (NATO) did the same.4 In addition, the 
number of peace operations launched by non-UN actors—including NATO 
and the European Union (EU)—has doubled in the past decade. The number 
of new duties these operations are expected to perform has also increased 
drastically. These shifts have given rise to a new generation of peace opera-
tions5 in which many issues, whether directly or indirectly, play an increasing 
role. One of these issues is the environment.

The military sector is an important actor in post-conflict settings. Its 
members are often the first to be deployed as part of a peace operation. Not 
all actions performed by the military are perceived in a positive way by the 
local civilian community, and examples of bad conduct have surfaced. Still, 
this paper argues that the military have the potential of being an important 
role model regarding environmental stewardship.

The paper first examines the rationale for taking the environment into 
consideration in peace operations. The paper then identifies some military 
advantages in considering and addressing environmental concerns and 

1 For instance, the end of the Cold War coincided with a decline in the total number of 
international armed conflicts around the world; moreover, according to United Nations 
Peacekeeping Operations: Principles and Guidelines, civil conflicts now outnumber 
interstate wars. 

2 Pearson Peacekeeping Centre, Then and Now: Understanding the Spectrum of Complex 
Peace Operations, 2008; UN News Centre, “Military Chiefs of UN Peacekeeping Forces 
in Africa Call for More Troops, Equipment,” 6 August 2009.

3 United Nations, “Honouring 60 Years of United Nations Peacekeeping,” http://www 
.un.org/events/peacekeeping60/.

4 See http://www.nato.int/60years/index.html.
5 R. Paris, and T. D. Sisk (eds.), The Dilemmas of State Building: Confronting the 

Contradictions of Postwar Peace Operations (Routledge, 2009); United Nations 
Department of Peacekeeping Operations / United Nations Department of Field Support, 
United Nations Peacekeeping Operations: Principles and Guidelines (Capstone Doctrine), 
March 2008.
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provides examples of recent developments in doctrine, policy and guidance 
for improving environmental protection in operations. The paper concludes 
by making a number of recommendations for mainstreaming environmental 
considerations into current and future operations. 

The Impact of a Peace Operation on the Environment

A peace operation’s human and material footprint has a direct bearing on its 
impact, or perceived impact, in the community. In some instances, the last 
decade’s deployments of peacekeeping troops have left an undesired envi-
ronmental legacy on the ground, when peacekeepers have been deployed 
with short notice to environmentally fragile areas. Road and other infra-
structure construction work has lead to modified drainages and flooding, and 
over-extraction of groundwater for base camp needs has lead to water short-
ages for neighbouring residents. Other examples are lax waste management 
practices and the placement of base camps on productive land, which forces 
the local population to use land more prone to erosion and environmental 
degradation.6

Environmental impact on the host environment normally arises from the 
day-to-day routine operations, activities and maintenance of peacekeeping 
field missions. Oil spills, the production and handling of waste and hazardous 
substances, and depletion of natural resources are examples of environ-
mental problems commonly observed in field missions.7 In particular, the 
lack of contractor supervision and oversight has resulted in likely short- and 
long-term health impacts on the local environment.

6 A. Waleij et al, “The Role of the Military in Managing Natural Resources in Peace Support 
Operations and Post-Conflict Societies,” manuscript, 2009; David E. Mosher et al, Green 
Warriors: Army Environmental Considerations for Contingency Operations from Planning 
Through Post-Conflict (RAND Arroyo Center, 2008) ; UNDPKO/UNDFS, United Nations 
Peacekeeping Operations: Principles and Guidelines ; C. Kelly, Being Good Neighbors; 
Incorporating Off-base Communities in Base Environmental Management, Paper for 
the Operation in Conflicts and Disaster Areas seminar, 15–16 March 2007, Stockholm, 
Sweden; B. Liljedahl et al, “Travel Report: Joint DPKO/Sweden Environmental 
Assessment Visit to UNMIS, Sudan, November 7–14, 2006,” manuscript, 2007. UNMIK, 
Environmental Presentation, briefing for the environmental awareness training for UN 
environmental engineers at UNLB, Brindisi, May 2006; UNMIL, UNMIL Environmental 
Challenges, briefing for the environmental awareness training for UN environmental 
engineers at UNLB, Brindisi, May 2006.; and UNMIS, UNMIS Presentation, briefing for 
the environmental awareness training for UN environmental engineers at UNLB, Brindisi, 
May 2006.

7 UNMIK, Environmental Presentation; UNMIL, UNMIL Environmental Challenges; and 
UNMIS, UNMIS Presentation.
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These concerns point to the need for mainstreaming environmental 
considerations in early operational planning and for robust, practical solu-
tions to environmental problems. Indeed, even under the specific constraints 
found in a post-conflict society, environmental considerations can and should 
be taken into account. However, challenges including time constraints, the 
lack of or failed infrastructure support in the area of operation, and limited 
environmental awareness often limit environmental stewardship. There is 
also a false sense on the part of post-conflict actors that actions on the envi-
ronment will hamper the fulfilment of the operational tasks at hand.8 

Even when actions are well intended, and sometimes also successful 
(such as quick impact projects),9 it is of utmost importance that they are 
thoroughly planned and coordinated with other post-conflict mechanisms on 
site, to ensure that the projects do not become contra-productive in a long-
term perspective. This holds especially true for any actions including natural 
resources management.10 For example, the drilling of a well without hydro-
geological as well as socio-economic coordination with the overall situation 
in an area may result in a reduction of water capacity in surrounding wells. 
Furthermore, experiences from a water project in the Horn of Africa showed 
that after the completion of a borehole for Somali cattle farmers by military 
engineers, the population grew around the facility, which created disputes over 
whose cattle should be able to drink and who should maintain the well.11 

Given these constraints, a more coordinated effort and a greater collabo-
ration between different actors, that is, civilians, police, the military sector 
and the local population, is needed, as well as a more holistic view of these 
complex problems. As environmental stress, including climate change, 
can act as a threat multiplier, it is ever more necessary for the international 
community to conduct peace operations and crisis management in an envi-
ronmentally sustainable fashion.12

8 T. Bosetti et al, Environmental Guidebook for Military Operations, FOI-S-2922—SE 
(2008); A. D. Dale and G. C. Zettersten, “Environmental Protection Activities in the 
Balkan Operations: The Experience in Bosnia, Albania, Kosovo and Macedonia,” Federal 
Facilities Environmental Journal, summer 2001; and B. Liljedahl et al, “Travel Report.”

9 Quick impact projects may include limited humanitarian actions, such as assistance to 
build a school, drill a well or construct roads, where a military unit uses the resources 
already on site to support the local community.

10 A. Waleij, “The Role of the Military”; and United Nations Environmental Programme, From 
Conflict to Peace Building: The Role of Natural Resources and the Environment, February 2009.

11 Stephen F. Burgess, “Environment and Human Security in the Horn of Africa,” Journal of 
Human Security 4, no. 2 (2008).

12 S. Hearne, The Security-Stability-Sustainability Nexus Environmental Considerations, briefing 
given at the NATO PfP workshop on environmental security concerns prior to and during 
peace support and/or crisis management operations, 25–26 November 2008, Umeå, Sweden.
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The Military as Environmental Steward

The traditional role and core competencies of the military includes a variety 
of skills and tasks such as protection of national sovereignty, giving aid to 
civil authorities in support of homeland security, search-and-rescue and 
disaster relief operations, humanitarian missions (engineering, sanitation, 
drainage and irrigation) as well as peace enforcement and peace building. 
These activities suggest that thinking of military operations exclusively in 
kinetic terms no longer is sufficient. Winning the war is very different from 
winning the peace,13 and while the military has often been at the forefront of 
activities to win the war, it has also much to offer when it comes to winning 
the peace.

The military community has many advantages when it comes to effective 
operational planning and intelligence gathering, which is very useful for the 
purpose of early warning as well as for impact assessments and mitigating 
measures. The military community has also invested a lot in innovations 
and new technologies, for example in the area of resource conservation,14 
where some resources can be utilized by other actors. Other areas have also 
been identified where the military could make a significant contribution,15 
and include:16

Information and intelligence gathering on environmental crimes such 
as illegal exploitation and trans-shipment of resources (minerals, flora 
and fauna).

The use of technology, such as satellite imagery, remote sensing and 
aerial photography, to identify changes in the landscapes and ecosys-
tems caused by natural disturbances and anthropogenic activities.

13 Peter. W. Chiarelli, and Patrick R. Michaelis, Winning the Peace: The Requirement for Full-
Spectrum Operations, Military Review, July–August 2005; and US Army, Headquarters 
Department, Stability Operations, Field Manual 3-07, October 2008

14 Center for the Advancement of Sustainability Innovations, Fiscal Year 2009 Draft Work 
Plan, November 2008; US Army Centre for Health Promotion and Preventive Medicine, 
Non-Potable Water Substitution and Reuse in the Field, Technical information paper 32-
002-0808, 2008.

15 Caveat: From the military standpoint, any action undertaken must directly or indirectly 
support the mission.

16 Joseph G. Singh, Role of the Military and Military Technology in Environmental Protection 
and Nature Conservation, presentation to The Hague Conference on Environment, Security 
and Sustainable Development, 12 May 2004; D. Henk, The Botswana Defense Force 
in the Struggle for an African Environment (2008); and International Herald Tribune, 
“Shorthanded, US Uses Military to Fill Gap in Afghan Rebuilding,” 24 April 2009.

•

•
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Logistic air, land and water, and communications support for civilian 
regulatory and enforcement missions.

Capacity building among remote local and indigenous communities for 
monitoring and enforcement of environmental regulations within their 
titled land.

The provision of a pool of talented reservists for command and control 
and to augment civilian resources for missions related to environmental 
protection and nature conservation.

The development of contingency plans for environmental disaster miti-
gation, relief operations, and conservation monitoring and enforcement, 
through alliances and partnerships.

The secondment of military staff to areas where civilian positions cannot 
be recruited.

While the above clearly demonstrate the military advantage when it comes 
to environmental stewardship at the operational level, important steps are 
also being taken at the strategic level to ensure that environmental protection 
is an integral part of organisations’ strategic thinking. Following are several 
examples of doctrine, policy and guidance that are already in place, as well 
as various activities within the area of environmental considerations.

United Nations Environmental Policy and Guidelines

In June 2009 the UN Department of Peacekeeping Operations (UNDPKO) 
promulgated its environmental protection policy for UN field missions.17 
In addition, UNDPKO has drafted environmental protection guidelines 
for UN field missions.18 The guidelines are designed to assist the staff at 
United Nations peacekeeping field missions, including military, police and 
civilian components, in addressing environmental issues that are likely to 
arise from their operations. The draft guidelines consist of two parts. Part 
one sets out policy guidelines that provide the overall policy framework for 
addressing environmental issues in peacekeeping field missions. Part two 
contains technical references that provide a practical basis for establishing 

17 UNDPKO, Environmental Policy for Peacekeeping Missions, June 2009.
18 UNDPKO, “Environmental Guidelines for Peacekeeping Missions,” draft, March 2007.

•
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an environmental plan and the operating procedures for addressing major 
environmental issues in a peacekeeping field mission.

During the development of the guidelines it was noted that environmental 
issues generally were dealt with on an ad hoc basis by individual missions 
relying upon their own assessment of environmental problems and the volun-
tary actions of individual members of the respective missions. Although staff 
members working in field missions often were aware of the need to address such 
environmental issues, the lack of standing operating procedures concerning 
environmental issues made it rather difficult for them to take coherent prac-
tical environmental measures. Hence, although not formally adopted, the 
guidelines are indeed much welcomed at the operational or field level, and 
several field missions have already started to implement them. 

Box 1. UN-Swedish Collaboration

 
In a collaboration between the United Nations Department 
of Field Services (UNDFS)19 and Sweden,20 operative tools 
for managing environmental issues in UN peacekeeping 
deployments are being developed. The bases for the collab-
oration are the UNDPKO Environmental Policy and draft 
environmental guidelines, as well as the recently launched 
project “UN peacekeeping mission goes green.”21 

The UN-Sweden collaboration is focused on the develop-
ment of robust, practical tools to facilitate the everyday work 
in different phases of a mission. The collaboration does not 
aim to seek large-scale final solutions but, rather, the tools for 
small concrete steps on the ground. A pilot mission, UNMIS, 
Sudan, has been chosen for deeper study and to test models 

19 UNDFS was created from the UNDPKO in 2007 and consists of departments for logistics, 
information and communication technologies, personnel, budget and finance.

20 On assignment from the Swedish Ministry for Foreign Affairs and the United Nations 
Department of Field Support, the Swedish Defence Research Agency (FOI) coordinates 
a collaboration project on environment and health issues in peacekeeping operations. 
The Swedish Armed Forces is the primary partner, but the project also includes other 
civilian and military actors, such as the Swedish Civil Contingencies Agency, the Swedish 
International Development Agency, the Folke Bernadotte Academy and various universi-
ties and technology enterprises. 

21 During World Environmental Day 2007 it was expressed that the United Nations should 
lead by example and within peacekeeping. Protecting the environment is one of the 
pillars in the work for peace. The Undersecretary General for Peacekeeping hence has 
the environment as one priority, and a dedicated full-time environmental officer has been 
employed at UNDFS. 
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and tools before their future implementation in other ongoing 
or upcoming missions. Besides the mission-specific knowl-
edge gained from UNMIS, lessons identified from previous 
missions and new networks are continually attached to the 
project. An important issue is to enhance as much as possible 
the involvement of local authorities and stakeholders in the 
deployments and to establish a communication network.

The collaboration includes methodology for applied envi-
ronmental impact assessments (EIAs), environmental 
training and awareness programmes, and sustainable solu-
tions for base camp infrastructure (for example, energy and 
water conservation). Pilot projects to implement these tools 
are presently being carried out in Juba, southern Sudan. As 
a tool for strategic decisions, environmental vulnerability 
assessments (EVAs) are suggested in order to highlight 
environmental concerns early in the planning and deploy-
ment phase. Special focus is set on biodiversity and natural 
resources and on potential links between the environment, 
conflict and the war economy, in addition to the main-
streaming of socio-economy and gender.22

North Atlantic Treaty Organisation

Within NATO, the Environmental Protection Policy,23 EP doctrine,24 and proce-
dures in the form of standardization agreements25 are in place to increase troop-

22 G. Borla, et al., From Policies to Practice: Environmental Support to Peacekeeping 
Operations, proceedings of the 27th IAIA Conference, Seoul, Korea, 3–9 June 2007, 
FOI-S-2863—SE; B. Liljedahl, et al., Environmental Impact Assessment in Peacekeeping 
Missions: Challenges and Opportunities, proceedings of the 27th IAIA Conference, Seoul, 
Korea, 3–9 June 2007, FOI-S-2864—SE; and B. Liljedahl, et al., “Travel Report.”

23 NATO, NATO Military Principles and Policies for Environmental Protection (EP), MC 
469, 2003.

24 NATO, Joint NATO Waste Management Requirements During NATO-led Military 
Activities, Standardization Agreement 2510, Edition 2, 11 September 20097.

25 STANAGs; NATO, Environmental Protection Requirements for Petroleum Facilities and 
Equipment, Standardization Agreement 7102, Edition 2, 27 February 2009, formally under 
the custodianship of NATO PHEWG (Petroleum Handling Equipment Working Group); 
NATO, Joint NATO Doctrine for Environmental Protection During NATO-led Military 
Activities, Standardization Agreement 7141, Edition 5, 26 February 2008; and NATO, 
Essential Field Sanitary Requirements, Standardization Agreement 2982, Edition 1, 26 
August 1994, formally under the custodianship of NATO COMEDS/FHP EP (Committee of 
the Chiefs of Military Medical Services in NATO/Force Health Protection Expert Panel).
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contributing nations’ ability to work individually and together on environ-
mental protection issues. NATO’s Environmental Protection Working Group 
(EPWG) is facilitating this work. Furthermore, an Environmental Protection 
Training Working Group (ETWG) works with EP training issues, and environ-
mental training and awareness courses are being given at the NATO School in 
Oberammergau, Germany. In-theatre activities such as environmental baseline 
surveys26 (EBSs) are also carried out in ISAF (Afghanistan). 

Furthermore, activities are also ongoing within the NATO Science 
for Peace and Security Programme, among them a set of workshops 
(“Environmental Aspects of Military Compounds”),27 resulting in the forth-
coming Allied Joint Environmental Protection publications on environmental 
management, environmental protection standards and environmental protec-
tion best practices.28 Another outcome is the newly created Environmental 
Aspects of Military Compounds panel.29 

European Union

At the strategic European Union level, environmental protection policies 
and guidelines are currently absent. However, work that aims at intro-
ducing environmental protection in EU-led military operations has been 
initiated, leveraging for instance the existing military engineering concept30 
that contains some environmental protection components. Although much 
remains to be done, one outstanding example already in place is a compre-
hensive and useful environmental package that has been developed within 
Operation Althea of EUFOR.31 

26 For a more detailed introduction to environmental baseline surveys see for instance the US 
Army Engineer School (2005).

27 NATO Science for Peace and Security Programme, NATO/SPS Short Term Project: 
Environmental Aspects of Military Compounds (Phase II), Report no. 283 (2009).

28 NATO, Environmental Management Systems (EMS) for NATO-led Military Operations, 
study draft version 1, February 2009, Allied Joint EP Publications; Environmental 
Protection Standards and Norms for NATO-led Military Operations, study draft version 
1, February 2009, Allied Joint EP Publications; and Allied Doctrine for Environmental 
Protection Best Practices for NATO Deployed Compounds, study draft version 1, March 
2009, Allied Joint EP Publications.

29 The Environmental Aspects of Military Compounds panel is subordinate to the EPWG 
and is currently chaired by Allied Joint Forces Command Headquarters Brunssum.

30 Council of European Union, Military Engineering Concept for EU-led Military Crisis 
Management Operations, 11853/07 LIMITE, ESDP/PESD, 2007.

31 EUFOR, EUFOR Environmental Package (Environmental Protection Policy, Environmental 
Management System Policy and SOP 6292 Environmental Status Assessment Guideline), 
30 May 2005.
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Multinational Environmental Guidebook for Military Operations

The defence organisations in Finland, Sweden and the United States have 
co-produced an environmental guidebook for military operations.32 It is 
intended to serve as a guide to help troop-contributing nations with environ-
mental management responsibilities and to identify relevant environmental 
requirements, practices, standards and preventive measures; the goal is to 
then integrate them into the planning and execution of military operations 
in a way that enhances the readiness of the force and accomplishment of the 
overall mission.33 The collaboration leveraged existing bilateral agreements 
but also drew on common observations regarding protection of the environ-
ment in military operations. These observations included insufficient envi-
ronmental considerations in initial analysis and planning; numerous ad hoc 
solutions in the field; varying priorities and no common standards; varying 
levels of education and awareness; and lessons observed, not documented.

The guidebook proposes general, as well as specific, considerations 
for environmental protection throughout the life cycle of an operation. One 
specific recommendation to overcome some of the above-mentioned obser-
vations is the implementation of an environmental management–like system. 
During a military mission, operational and tactical objectives often outweigh 
environmental considerations, and full compliance with peace-time proce-
dures for environmental protection may not be feasible. Hence the construc-
tion of a formal environmental management system (EMS)34 for a military 
deployment might not be possible. However, the writing and implementa-
tion of an environmental management plan may serve to promote EMS-like 
objectives and help the force commanders, engineers, medical personnel et 
cetera to make informed decisions.

Conclusion

This paper has demonstrated that the military can and should play an impor-
tant role as environmental steward in peace operations. While this paper has 
highlighted a number of areas where the military clearly has an advantage, 

32 Bosetti et al, Environmental Guidebook for Military Operations.
33 The guidebook is free of charge and can be downloaded from www.foi.se/reports 

/environmentalguidebook; http://www.mil.se/upload/dokumentfiler/internationellt 
/Env i ronmen ta l%20gu idebook%20 for%20mi l i t a ry%20opera t i ons .pd f ;  
http://www.defmin.fi/files/1256/Guidebook_final_printing_version.pdf; and from the 
International Section of DENIX, https://www.denix.osd.mil.

34 That is, ISO 14001 and the Eco Management and Audit Scheme. 
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more research needs to be done on the specific role that the military can play 
in environmental protection, and these tasks should be included as part of a 
peace operation’s overall mission objectives and mandates. 

At the strategic level, the United Nations, NATO, and individual contrib-
uting nations are currently trying to reduce the environmental impact of their 
peace operations. Still, much more remains to be done. For instance, while 
the European Union is often considered to be environmentally proactive—
for example, implementing REACH, its regulation of chemicals35—environ-
mental protection policies and guidelines are still absent. This is a gap that 
needs to be addressed, especially in light of the EU’s growing contribution 
to peace operations. 

Following are recommendations for greater mainstreaming of the envi-
ronment in peace operations:

Policy and doctrine should be considered as living, evolving documents. 
They should be reviewed on an ongoing basis, based on experiences 
gained, and may be updated to ensure their relevance to actual needs 
and issues in the field missions. 

Active and dedicated leadership is critical, and force commanders are 
ultimately responsible for the integration of environmental consider-
ations during the planning and training for a military mission as well as 
during the conduct of operations within their area of responsibility.

Operational- and tactical-level planning needs to integrate environ-
mental considerations. Initial environmental analyses are instrumental 
in facilitating early, informed decision making so that the operations 
plan and other deliberate planning documents account for known envi-
ronmental risks and other relevant concerns.

Individualized training and awareness, tailored towards rank and 
responsibilities of the personnel, is needed to create understanding and 
acceptance of the importance of environmental stewardship. 

Identification and documentation of lessons identified during the life 
cycle of an operation is paramount. Furthermore, a system for transfer-

35 REACH is the European Community regulation on chemicals and their safe use (EC 
1907/2006). It deals with the registration, evaluation, authorisation and restriction of 
chemical substances. The new law entered into force on 1 June 2007. http://ec.europa.eu 
/environment/chemicals/reach/reach_intro.htm 

1.

2.

3.

4.

5.
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ring the lessons identified/learned between rotations, as well as from the 
operation (field) to the troop-contributing nations’ joint forces command, 
needs to be established. The problems and practices identified can then 
be transferred into best practices and channelled into future operational 
planning.

Clearly, no single organisation can conduct all of the multifaceted 
tasks required to support and consolidate processes leading to a sustainable 
peace. Consequently, partnerships between military and civilian actors are 
indispensable to achieving global stability. We must also do a better job of 
mainstreaming environmental considerations into the operations of all stake-
holders in post-conflict settings, with the understanding that the fallout from 
a fragile environment obeys no organisational boundaries. 
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Medical and Environmental Intelligence in 
Peace Operations and Crisis Management

Birgitta Liljedahl, Björn Sandström,  
Sture Sundström, Claes Nyström,  

Christina Edlund and Annica Waleij

This paper discusses from a Swedish perspective the international develop-
ment within the field of medical intelligence1 and environmental intelligence2 
(sometimes referred to as strategic environmental foresight) and, more 
specifically, the parts dealing with environmental and industrial hazards and 
environmental vulnerabilities in peace operations. An important aspect of 
this development includes the growing need for military and civilian coop-
eration, not only in the core of complex crisis management operations them-
selves but also in environmental and health protection issues. 

Deployed personnel in peace operations or crisis management regu-
larly face an environment torn by the consequences of conflict or disasters.3 
Since 2001, the Swedish Armed Forces and the Swedish Defence Research 
Agency (FOI) have collaborated on developing tools that might facilitate the 
analysis of medical and environmental health hazards to deployed personnel 
and more recently also environmental vulnerabilities in the host nation. The 
geographical areas that have been studied include Afghanistan,4 Bosnia and 
Herzegovina,5 Burma (Myanmar),6 Chad,7 Democratic Republic of Congo,8 

1 The Swedish definition of medical intelligence is the “product of collection, evaluation, 
analysis, interpretation and dissemination of foreign medical, epidemiological, bio scien-
tific, environmental or other information related to human and animal health.” 

2 A similar definition of environmental intelligence has yet to be developed.
3 Waleij, A., et al. Environmental Consequences of War and Conflicts. FOI-R-1864—SE (2005).
4 Berglind, R et al. The Afghanistan Study: Environmental and Health Risks. D. FOI-R-0426—SE 

(2002), Edlund, C., et al. Northern Afghanistan: Environmental and Health Hazards to Personnel 
to Be Deployed to Northern Afghanistan; Pre-deployment Assessment. FOI-R-1287—SE (2004)., 
Liljedahl, B., et al. Northern Afghanistan: Environmental and Health Hazards to Personnel to Be 
Deployed to Northern Afghanistan; Version 3. FOI-R-2222—SE (2007).

5 Waleij, A., et al. Hazards Related to NBC or EIHH and PHC within Swedish AOR MNTF 
(N), Bosnia and Herzegovina. FOI-R-1352—SE (2004).

6 Swedish Armed Forces Medical Intelligence “Burma (Myanmar); Health Threats, 
Industrial Hazard Objects, Environmental Vulnerability”. 23 May 2008.

7 Swedish Armed Forces Medical Intelligence “Medical Hazards and Environmental 
Vulnerability for deployments to Chad” January 2008.

8 Edlund, C., et al. Congo DR: Environmental and Health Risks for International Missions. 
FOI-R-0651—SE (2003).
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Kosovo,9 Lebanon,10 Liberia,11 Moldova,12 Somalia,13  Sudan,14 Darfur,15 and 
the Aceh province in Indonesia.16 The challenges of environmental disrup-
tion have two aspects: first, the need to be concerned about the health of 
deployed personnel and, second, the need to ensure that the overall opera-
tion will strengthen and not hamper the often fragile environment of the 
host nation. Both aspects determine the flow and structure of medical- and 
environmental-related information. 

This paper deals with some aspects of addressing the health concerns of 
military deployed personnel (whether as troops or units) involved in peace 
operations or crisis management. Furthermore, it addresses some aspects 
related to environmental vulnerabilities and environmental protection (EP) 
measures. The paper gives a short overview of the challenges encountered 
and examples of the tools currently under development, with comment on 
the need for military-civilian information exchange in the area of operation.

The Broad Spectrum of Medical Hazards

The non-combat-related hazards that deployed personnel may encounter, 
sometimes referred to as diseases and non-battle injuries (DNBIs), include 
potential exposure to various hazards ranging from chemicals and civilian 
radiation sources in damaged industrial facilities to inadequate sanitary 
conditions, mould or asbestos, or open-pit burning of waste,17 to give a few 
examples. In addition, natural conditions in the theatre, such as the endemic 
disease panorama, heat, cold, or sand storms with high levels of particulate 

9 Edlund, C., et al. The Kosovo Study: Environmental and Health Hazards for Military and 
Civil Deployed Personnel. FOI-R-0790—SE (2003).

10 Eriksson, H.,  et al. EIHH and CBRN Threat Assessment of the Lebanese Coastal Area. 
FOI-R-2270—SE (2007).

11 Edlund, C., et al. Liberia: Environmental and Health Risks for Personnel to Be Deployed 
to Liberia. FOI-R-1181—SE (2004).

12 Edlund, C., et al. Moldova: Environmental and Health Risks for Personnel to Be Deployed 
to Moldova. FOI-R-1169—SE (2004).

13 Edlund, C., et al. The Somalia Study: Environmental and Health Risks for International 
Missions. FOI-R-0788—SE (2003).

14 Waleij, A., et al. Sudan: Environmental and Health Risks to Personnel to Be Deployed to 
Sudan; Pre-deployment Assessment. FOI-R-1218—SE (2004).

15 Swedish Armed Forces Medical Intelligence “Medical Hazards and Environmental 
Vulnerability for deployments to Darfur” January 2008

16 Waleij, A et al. Aceh Province: Environmental and Health Hazards for Personnel to Be 
Deployed to the Aceh Province, Indonesia. FOI-R-1730—SE (2005).

17 Waleij, A., et al. Health Risks Associated with Waste Management in International 
Operations. FOI-R-1952—SE (2006).
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matter,18 are likely to pose an inhospitable environment to troops. Also, the 
mission compliance itself will add to the overall picture of potential sources 
in the everyday possibility of exposure to jet fuel, petrol and diesel fumes, 
repellents, explosives and munitions.19 

The broad spectrum of potential health hazards to deployed civilian and 
military personnel has been defined as environmental and industrial hazards 
(EIH)20 in a NATO-EAPC (Euro-Atlantic Partnership Council) policy. The 
policy, initiated by Sweden, the United Kingdom, Finland, France and 
Austria, highlights the need for a wide approach when addressing exposure 
concerns within areas of operation (figure 1).

Figure 1. Potential Health Hazards for Deploying Personnel

 
Figure 1. A proposed NATO-EAPC policy of 2005, describing the broad variety of poten-
tial health hazards for deploying personnel, natural as well as accidental, collateral or 
deliberate. The EIH concept illustrated was introduced to the authors by the UK Defence 
Medical Services Department.

18 Westholm, L., et al. Exposure to Particulate Matter to Personnel in the Swedish Armed 
Forces International Operations. FOI-R-2533—SE (2008).

19 Wingfors, H., et al. Approaches for EIHH Air Sampling in Military Operations. FOI-R-
2299—SE (2007).

20 NATO-EAPC, “Draft EAPC (DGP) Guidelines on Environmental and Industrial Hazards 
(EIH),” 2005.
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When an exposure hazard in theatre is addressed, the complex picture of 
hazards must be added to the physiological and psychological stress factors 
that will normally make an impact on a person before, during and after a 
deployment. Thus, all information related to such complex hazards will be 
of interest for medical intelligence purposes.21

Environmental Vulnerability Assessments

The size of the human and logistic footprint of a peace operation is likely to 
have direct as well as indirect impact on the local community. One challenge 
is to minimize the unintended environmental consequences of the opera-
tion, such as natural resources depletion, soil erosion, lax waste manage-
ment, or oil spills. Peace operations should also be aware of the possible 
social impacts they may cause, because a difference in the cultural norms 
of mission staff and host country customs may create friction (for example, 
employment of women in non-traditional gender roles, and illegal or inap-
propriate behaviour). Peace operations also generally have a major impact 
on the host economy by increasing the prices of local housing and accom-
modation or by placing demands on local producers for staple foods and 
materials, thereby making such items financially out of reach for the local 
community. 

The approach of “do no harm” or “build back better,” sometimes 
referred to as “light footprint” or “zero footprint,” is an effort to mitigate 
these problems (see figure 2). It has resulted in new environmental poli-
cies,22 guidelines,23 guide books24 and concepts for deployments, which all 
raise the need for environmental information as early as possible in the plan-
ning process. In the Swedish Armed Forces such information is currently 
integrated within the medical intelligence framework, considering the many 
synergy effects between the two areas of force health protection and envi-
ronmental protection (figure 2). This work has resulted in products such as 
environmental vulnerability assessments (EVAs) for Chad, Darfur, Somalia 
and Afghanistan.

21 Stricklin, D., et al. Medical Threat Assessment Models. FOI-R-2302—SE (2007).
22 UN Department of Peacekeeping Operations/Department of Firled Services Environmental 

Policy for Peacekeeping Missions June 2009; NATO MC 469.
23 UN Department of Peacekeeping Operations, “Environmental Guidelines for Peacekeeping 

Missions,” draft March 2007; forthcoming NATO Allied Joint Environmental Protection 
publications consisting of best practices, environmental management systems, and envi-
ronmental standards.

24 Bosetti T., et al, Environmental Guidebook for Military Operations, FOI-S--2922—SE,” 
(May 2008).
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Figure 2. Environmental Intelligence and the Life Cycle of Operations

 
 
Figure 2. To favour peace operations working with the concept of “do no harm” or 
“build back better,” environmental intelligence will be needed during all stages of 
the life cycle of an operation: from planning to execution, rotation, redeployment 
and lessons learned. Illustration by Hans Lundholm.

International Network

All deployments are specific regarding tasks, chain-of-command structure 
and mandate. The United Nations Integrated Mission Planning Process 
(IMPP) expresses this fact as “Form shall follow function,” based on the 
recognition that each environment is unique; thus, every operation and 
mandate must adapt to the context.

Experiences show that in multinational and multifunctional operations, 
general information as well as mission-specific information regarding environ-
mental (including environmental health) aspects tends only to be shared sparsely 
and, even less often, systematically. As a result, individual nations and military 
and civilian actors may regularly conduct environmental assessments or monitor 
the same facility without coordination or data sharing. Efforts have therefore 
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been made to improve information exchange, and an international military-
civilian platform was established in Umeå (Sweden) in 2004 to address environ-
mental and industrial health hazards (EIHH); it is currently operating in the form 
of biannual workshops with broad participation from about twenty nations, the 
United Nations, and NATO. Within the framework of this collaboration, different 
environmental health concerns in mission areas are being discussed, and the 
lessons identified are being shared. The network consists of military and civilian 
personnel at strategic, operational and tactical levels as well as researchers within 
a broad variety of disciplines related to aspects of environmental health. 

Recognizing the benefits of integrating the protection of the environment 
with the protection of human health (see figure 3) in multinational and multi-
functional operations, the EIHH network has expanded to include environ-
mental protection and environmental vulnerability expertise. This is a particu-
larly important step given the nexus between environment, security and devel-
opment issues and the need to address such issues in a comprehensive way, 
as defined in the UN Department of Peacekeeping Operations’ principles and 
guidelines,25 the new strategy for Swedish participation in the area of peace 
operations,26 and the most recent U.S. Army doctrine for stability operations.27

Figure 3. The Relationship Between Environmental and Health 
Considerations in Peace Operations

25 United Nations Department of Peacekeeping Operations, United Nations Peacekeeping 
Operations: Principles and Guidelines (UN capstone doctrine), January 2008.

26 Swedish Government Offices, “National Strategy for Swedish Participation in International 
Peace-support and Security-building Operations,” March 2008, Skr.2007/08: 51.

27 U.S. Army, Stability Operations, Field Manual 3-07, October 2008.
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One of the main findings from the international collaborations is the need 
for a greater flow of information among the different actors present over time 
in an area of operation. A small step in this direction might be the new project 
“Environmental Impact on Soldiers” funded by NATO’s Science for Peace and 
Security Programme, which was initiated by Canada and Sweden and launched 
in Stockholm in June 2009. The project calls for a broad-based commitment to 
the principles of environmental and health protection to be reflected in active 
participation in the project by representatives of the science and military commu-
nities (ranging from medicine to engineering to behavioural health) and CBRN 
(chemical, biological, radiological and nuclear ) communities. If the representa-
tives of the different disciplines dealing with these interrelated areas meet and 
discuss their experience, a greater understanding of the various tasks, disciplines 
and boundaries that exist in theatre might be accomplished. The desired outcome 
of the project includes a comprehensive compendium of best practices for envi-
ronmental health risk assessment, risk communication and horizon scanning.28

Information Exchange 

Medical, environmental health and environmental concerns for deployed 
personnel in peace and crises management operations involve a broad variety of 
expertise at strategic, operational and tactical levels. The knowledge and lessons 
learned from an incident in the field is not always easily accessible to other actors, 
and methods aimed at field use are not easily implemented by key personnel 
in the theatre such as environmental health professionals. In order to facilitate 
the everyday sharing and updating of data among key preventive medicine and 
environmental personnel, a prototype for a Swedish medical and environmental 
intelligence (MedInt/EnvInt) database is currently being developed.

Kosovo and Chad were chosen as areas for a pilot study that was 
attempting to make medical, environmental health and environmental-related 
open-source information more easily accessible to key personnel in the field. 
The open-source information is made available through a password-secured 
and user-account-based website, including worldwide established systems 
such as the Microsoft Access database system and wiki technique. The aim 
is not to handle medical journals, disease reports or similar kinds of personal 
data but rather to make environmental health and environmental information 
in the mission area and its surroundings easy to access and update. Examples 

28 Record of Proceedings of the Inaugural Meeting of the NATO SPSC/Sweden/Canada 
Project on “Environmental Impacts on Soldiers” held at the Swedish Defence College in 
Stockholm, Sweden, 2–4 June 2009.
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of such information include industrial sites and environmental contaminants 
(figure 4) and protected species and cultural heritage sites (figure 5). 

The MedInt/EnvInt database prototype presents information linked to 
geo-coordinates, thus facilitating integration with the geographical informa-
tion system (GIS) technique, and should be able to function as a module in the 
ongoing development of Swedish command and control systems. Furthermore, 
it should also be interoperable with external systems such as the UN GIS. 
Nevertheless, operations security issues (OPSEC)29 and other data restrictions 
remain a key challenge to the further development of this database.

29 Operations security (OPSEC) is a process that identifies critical information to determine 
if friendly actions can be observed by adversary intelligence systems and if information 
obtained by adversaries could be interpreted to be useful to them, and then executes selected 
measures that eliminate or reduce adversary exploitation of friendly critical information.
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Figure 4. Map Indicating the Presence of Natural Recourses in Kosovo
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Figure 5. Map Indicating Various Areas of Interest in Chad  
(including cultural heritage sites)
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Conclusion

Environmental health hazard and environmental vulnerability assessments 
in conflict and disaster areas are not always easy to conduct and may require 
substantial economical resources. However, the availability of the type of 
information previously described might be of high relevance when it comes 
to planning operational tasks and reaching the desired strategic end state. 
At the same time, environmental health concerns for military and civilian 
personnel in international operations are growing. The health effects may 
be both immediate and long-term, and operational risk management must 
balance the significance of the environmental health risks with other battle 
space hazards and wider operational imperatives. 

Since most peace and crisis management operations in war-ravaged or 
disaster areas call for close cooperation between military and civilian actors, 
it should be of great value to improve the sharing between these actors of both 
the information concerning environmental and environmental health issues 
and the knowledge that is mission specific. New networks and modern tools 
that focus on the gathering of data and the sharing of medical, environmental 
and health-related information hence are being developed. 

Work in the field for the past decade has resulted in a greater under-
standing of the environmental health hazards associated with peace opera-
tions.30 Being able to tell the difference between those hazards which pose a 
risk and those which do not, but still acknowledging both and taking appro-
priate prophylactic and protective measures, results in healthier soldiers, 
sailors and air men who are confident that their best interests are being 
looked after so that they, –in turn, can do a better job. 

Today, there is an urgent need to agree on the standards for systems and 
tools in order to improve interoperability, both between and within nations. 
This paper has presented some tools that are currently under development 
and are considered worth pursuing. In terms of winning hearts and minds 
and living up to the “do no harm” or “build back better” concept, timely 
assessments of environmental vulnerabilities and appropriate environmental 
protection measures are equally important.

30 Waleij, A., B. Liljedahl, H. Flyman, C. Nyström, H. Holmström. Experiences from a Visit 
to the Democratic Republic of Congo, November 22–30, 2003. FOI-R-1152—SE (2004); 
Liljedahl, B., S. Areikat, F. Gryzbowski, and S. Olsson. “Travel Report: Joint DPKO/
Sweden Environmental Assessment Visit to UNMIS, Sudan, November 7–14, 2006.” 
Manuscript (2007); Liljedahl, B., A. Waleij, B. Sandström, and C. Edlund. Field Report 
from a Visit to Kosovo, June 8–13, 2001. FOI-R-0181—SE (2001).
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The Essential Condition: 
A Stable Environment, Global Security 

and Sustainable Peace

Wilfrid Greaves

For decades the field of security studies grappled over whether or not the 
subject of the environment was an appropriate addition to mainstream security 
discourse. Although disagreements still exist, the environment has emerged 
as a generally accepted area of concern for scholars and policy-makers alike. 
Given the rising dangers of global and localized climate change, as well as 
other natural and man-made environmental hazards, the environment has 
become an essential element in the maintenance of global security and sustain-
able peace. Nevertheless, theoretical approaches to security and peacebuilding 
have under-incorporated environmental factors into their analyses. At best, the 
environment is perceived as just one of many equivalent sectors of security 
and as a desirable but secondary factor in fostering peace. However, this over-
looks the fact that a secure environment is necessary for the maintenance of 
security in all other sectors. As a result, a new model is needed to understand 
the relationship between the environment and security and to determine the 
impacts of environmental hazards upon conditions of sustainable peace.

This paper investigates two central questions: What is the theoretical 
relationship between the environment and security? And how does the 
environment affect conditions for sustainable peace and successful peace 
operations? To explore these areas, the paper is divided into three sections. 
The first examines the role of the environment within mainstream security 
literature; it identifies changes to the epistemology of security, explores the 
environment’s growing significance, and highlights the limitations of current 
models of environmental security. 

The second section proposes an alternative model for understanding the 
relationship between the environment and security. The “security-insecurity 
pyramid” model provides a typology that distinguishes between the important 
criteria of imminence, agency and severity among different types of hazards. 
It recognizes the multi-sectoral nature of security and indicates the under-
lying importance of the environment to conditions of security. This model 
emphasizes that environmental hazards, particularly the predicted impacts 
of global climate change, can undermine security in all other sectors.

The third section examines the role of the environment in peacebuilding 
scholarship and outlines the importance of the environment in providing the 
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conditions for sustainable peace. Together with the first section, it suggests 
the underdeveloped role of the environment in security, conflict, and peace 
and indicates that a theoretical reconceptualization of the environment is 
necessary. A stable natural environment must be considered the essential 
condition for security and a basic requirement for sustainable peace.

Security and the Environment

The Environment in Theory

In security studies even the most basic concepts often have contested mean-
ings. In particular, different theoretical frameworks have employed radically 
distinct understandings of security and insecurity, such that universal defini-
tions of these basic ideas are difficult to identify. Nevertheless, disagreement 
seems to focus on the appropriate referent object—the object whose secu-
rity is being examined—rather than the nature of security itself. Traditional 
security studies have historically focused upon military threats to states and 
their interests. By contrast, alternative security studies examine referent 
objects ranging from people to the biosphere itself and perceive insecurity 
as emerging from a range of possible sources. In the post–Cold War period, 
however, traditional security scholars have increasingly accepted that hazards 
can emerge from a variety of sectors, opening space for a common under-
standing of security as concerned with the survival of a referent object.

Some traditional scholars consider security to be exclusively concerned 
with the use of military force,1 such as Stephen Walt’s dictum that “security 
studies may be defined as the study of the threat, use and control of military 
force.”2 This definition emerges from a Cold War context in which inter-state 
conflict was the dominant concern because of the ultimate potential to involve 
nuclear force. Compared to nuclear violence, all other security hazards appeared 
too minor to warrant significant inclusion within mainstream discourse. By 
exclusively employing a military focus, however, traditional security studies 
overlooked the growing security interdependence among states and sectors that 
emerged in the latter half of the Cold War period.3 It became clear that in the 

1 John Mearsheimer, The Tragedy of Great Power Politics (New York: W. W. Norton, 2001); 
Stephen M. Walt, “The Renaissance of Security Studies,” International Studies Quarterly 
35, no. 2 (1991); Kenneth N. Waltz, Theory of International Relations (Reading, UK: 
McGraw-Hill, 1979).

2 Walt, “The Renaissance of Security Studies,” 212.
3 Robert O. Keohane and Joseph S. Nye, Power and Interdependence: World Politics in 

Transition (Boston: Little, Brown, and Root, 1977).
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exclusion of non-military hazards a range of dangers that legitimately threat-
ened the security interests of state actors was overlooked. In the post–Cold 
War era, a strict traditional approach has become theoretically and analytically 
incoherent because it has transmuted the most significant source of insecurity 
during a particular historical period into the only source of insecurity across 
all periods of time. Such a narrow and ahistorical definition is irredeemably 
limited in the contemporary global environment of highly complex and inter-
dependent security actors and hazards.

Even before the end of the Cold War, some scholars recognized that secu-
rity could be threatened through non-military means.4 Indeed, the traditional 
conception of military factors as the sole focus of security became so inad-
equate that “defining national security merely (or even primarily) in military 
terms conveys a profoundly false image of reality.”5 The new security frame-
work retained the centrality of the state but incorporated other potential sources 
of insecurity besides nuclear peril. Military threats may have been of supreme 
concern during the Cold War, but the diminution of the nuclear threat brought 
by détente and the eventual collapse of the Soviet Union allowed other security 
hazards to emerge as worthy of serious consideration. Increasingly, security 
studies were concerned with the notion of survival; Kenneth Waltz wrote that 
“security is the highest end. Only if survival is assured can states seek such 
other goals as tranquility, profit, and power.”6 Rather than privileging the mili-
tary sector of analysis, Waltz perceived survival as the necessary precondition 
for the satisfaction of all other needs and the pursuit of all other wants. Unlike 
Walt, Waltz made no apparent distinction between the threats to a referent 
object’s survival according to their sector of origin.

Prior to the development of contemporary climate science, it is under-
standable that the environment would have been considered unnecessary 
for serious security analysis.7 However, knowledge of the likely impacts 
of climate change, including both direct and indirect hazards to states and 

4 Barry Buzan, People, States and Fear: An Agenda for International Security Studies in the 
Post–Cold War Era (Boulder, CO: Lynne Rienner, 1991); Richard Ullman, “Redefining 
Security,” International Security 8, no. 1 (Summer 1983); Arnold Wolfers, “‘National Security’ 
as an Ambiguous Symbol,” Political Science Quarterly 67, no. 4 (December 1952).

5 Ullman, “Redefining Security,” 15.
6 Waltz, Theory of International Relations, 126.
7 For details of recent climate science and the predicted impacts of climate change see 

ACIA, Impacts of a Warming Climate: Arctic Climate Impact Assessment (Cambridge: 
Cambridge University Press, 2004); IPCC, Climate Change 2007: Synthesis Report, 
Intergovernmental Panel on Climate Change Fourth Assessment Report (Cambridge: 
Cambridge University Press, 2007); Nicholas Stern, Stern Review on the Economics of 
Climate Change (London: Department of the Treasury, 2007). 
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their interests, renders past assertions of scientific uncertainty untenable. An 
understanding of global environmental trends leads to the conclusion that 
environmental hazards must be included in any comprehensive analysis of 
security. Non-military hazards have become dominant for many, if not most, 
states in the international system. Indeed, for these states the stakes are clear: 
“environmental degradation imperils nations’ most fundamental aspects of 
security by undermining the natural support systems on which all of human 
activity depends.”8 As such, a persistent emphasis upon the military sector 
is grossly misguided, and the environment can no longer be excluded from 
security analysis for no better reason than the satisfaction of outdated Cold 
War mentalities. If the military sector is no longer the major source of secu-
rity hazards and is unable to provide solutions to many pressing security 
concerns, then a new conception of security is clearly needed.

Security as Survival

Given that security can no longer be defined according to a single sector, 
the focus of study has shifted towards examining the threats to the neces-
sary conditions for the continued existence of a referent object. At its core, 
then, “security is about survival. It is when an issue is presented as posing 
an existential threat to a designated referent object.”9 Since survival can 
be threatened in countless ways, hazards can emerge from a wide range of 
sources, commonly identified as the five sectors of security analysis: the 
military, political, economic, societal and environmental sectors.10 These 
sectors are not mutually exclusive but exist in overlapping and mutually 
constitutive arrangements. A hazard in one sector can accelerate, magnify or 
create another hazard in one, some, or all other sectors. Similarly, steps taken 
to address one particular hazard can lead to the creation or worsening of 
another. The environment is conventionally treated as one sector of analysis 
and has become part of many conceptualizations of security.

Although definitions are contested, the root of environmental security 
must be the natural environment itself, understood as “biological or physical 

8 Michael Renner, National Security: The Economic and Environmental Dimensions, 
Worldwatch Paper 89 (Washington, DC: Worldwatch Institute, 1989), 29.

9 Barry Buzan, Ole Waever, and Jaap de Wilde, Security: A New Framework for Analysis 
(Boulder, CO: Lynne Rienner, 1998), 21.

10 For examples see Buzan, People, States and Fear; Buzan et al, Security; Jorge Nef, Human 
Security and Mutual Vulnerability: The Global Political Economy of Development and 
Underdevelopment (Ottawa: International Development Research Centre, 1999); UNDP, 
Human Development Report 1994 (New York: United Nations Development Programme, 
1994).
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systems characterized either by significant ecological feedbacks or by their 
importance to the sustenance of human life.”11 As such, environmental secu-
rity encompasses any agent, process or phenomenon arising from within 
these biophysical systems or engaged in the feedback cycle. If biological 
systems ideally attain a condition of internal stability and coherence, known 
as homeostasis, then environmental security “concerns the maintenance of 
the local and planetary biosphere as the essential support system on which 
all other human enterprises depend.”12 Security is about survival, and a stable 
environment is necessary for the survival of virtually every referent object.

Despite the seemingly obvious importance of a functioning natural envi-
ronment, the environment continues to occupy a secondary place within 
security theory. Some scholars have argued that the environment should be 
excluded from considerations of national security because “environmental 
security” casts too wide a net for analytic or theoretical coherence.13 In other 
conceptualizations, the environment is examined primarily as a cause of 
insecurity.14 Even in the contemporary security studies that acknowledge its 
importance, the environment is treated as one of many equivalent analytical 
sectors, presumed to share a similar constitutive relationship with security as 
does the economy or the political system.15 These formulations fail to capture 
the dependent relationship between a sustainable physical environment and 
the ongoing conditions necessary for human existence and human activities, 
including security in all other sectors. As a result, the environment remains 
underdeveloped within security theory, suggesting the need for a new model 
for understanding the role of the environment in the maintenance of security.

Environmental Hazards

The environment can affect the security of a referent object through both 
direct and indirect hazards. Direct hazards include natural disasters, pollu-
tion and changes to the local or regional biosphere, whereas indirect hazards 
include scarcity-driven violence, ecological change leading to resource 
deprivation, and the fuelling of global wealth and power inequalities that 

11 Marc A. Levy, “Is the Environment a National Security Issue?” International Security 20, 
no. 2 (Fall 1995): 35.

12 Buzan, People, States and Fear,19.
13 Daniel Deudney, “The Case Against Linking Environmental Degradation and National 

Security,” Millennium: Journal of International Studies 19, no. 3 (1990); Levy, “Is the 
Environment a National Security Issue?”

14 Buzan et al, Security; Thomas Homer-Dixon, “On the Threshold: Environmental Changes 
as Causes of Acute Conflict,” International Security 16, no. 2 (Fall 1991).

15 Buzan, People, States and Fear; Buzan et al, Security.
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can lead to violence or conflict. The scale of these phenomena varies greatly, 
but so long as they are capable of endangering a referent object’s continued 
survival, they qualify as hazards to security. The nature of an object condi-
tions how it will be affected by a particular hazard, thereby making gener-
alizations about environmental hazards as a whole difficult. However, a few 
examples demonstrate how environmental hazards can endanger certain 
important referent objects.

Environmental hazards can directly affect the security of states and 
their national interests by endangering supplies of essential resources and 
affecting essential natural systems. One common example is natural disas-
ters, which exist independently of climate change but whose frequency and 
severity are affected by alterations to established climate patterns.16 Among 
other effects, predicted regional climate changes include a “very likely 
increase in frequency of hot extremes, heat waves, and heavy precipitation… 
[resulting in a] likely increase in tropical cyclone intensity.”17 Many devel-
oping states are acutely vulnerable to such hazards, and in the direst exam-
ples, such disasters can imperil their very physical existence. Following the 
2004 Indian Ocean tsunami, for example, 20 of the Maldives’ 199 principal 
islands were rendered uninhabitable, with another 53 severely damaged.18 
Bangladesh, which experiences regular environmental hazards in the form of 
monsoon rains, is similarly vulnerable. Because of its particular geography, 
“sea level rise, an increase in cyclone intensity, and consequent increases 
in storm surge heights will have disastrous effect on a deltaic country like 
Bangladesh, which is not much above the mean sea level.”19 According to 
some estimates, a sea level rise of only 20 centimetres in the Bay of Bengal 
would displace more than 10 million Bangladeshis.20

Given that the Intergovernmental Panel on Climate Change predicts a 
likely rise in global sea level of 18 to 59 centimetres by 2100, it is entirely 
possible that the security scenarios for these and other vulnerable states are 
even direr than they appear.21 The Maldives’ islands are an average height of 1.8 
metres above sea level, and their acute vulnerability to climate change led the 
government to announce its intention to purchase territory in a neighbouring 
country to act as a replacement homeland for its people should their current 

16 IPCC, Climate Change 2007.
17 Ibid., 8.
18 BBC News, “Maldives ‘Set Back by Twenty Years.’” 5 January 2005.
19 A. Ali, “Vulnerability of Bangladesh to Climate Change and Sea Level Rise Through 

Tropical Cyclones and Storm Surges,” Water, Air, and Soil Pollution 92, no. 1 (1996): 171.
20 Cited in Robert D. Kaplan, “Waterworld,” The Atlantic Monthly 301, no. 1 (January/

February 2008): 62.
21 IPCC, Climate Change 2007, 45.
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islands become uninhabitable.22 Such disastrous likelihoods are possible for 
other countries as well, since climate change is expected to cause “devastation 
[that] will almost certainly imperil low-lying coastal zones and island states 
as sea levels rise and… continue to drive extreme weather events.”23 For these 
and other countries acutely vulnerable to environmental hazards, conditions of 
security are clearly linked with the physical environment.

Increasingly, industrialized states have also demonstrated greater 
vulnerability towards direct environmental hazards. Disasters such as the 
wildfires that have seasonally ravaged parts of California from 2007 to the 
present, severe flooding in the south of England in the summer of 2007, 
record-setting drought in Australia lasting from 2003 until today, and the 
destruction and social chaos wrought by Hurricane Katrina along the US 
Gulf Coast in 2005 all demonstrate the vulnerability of developed states to 
severe natural catastrophes.24 The power and magnitude of these weather-
related disasters is now such that they “have the potential to disrupt our way 
of life and to force changes in the way we keep ourselves safe and secure.”25 
The increasing frequency and severity of such natural disasters, particularly 
following Hurricane Katrina, “has reminded the developed countries of the 
world that environmental change is not an issue that is ‘out there’ and can be 
addressed some time in an ambiguous future.”26 The environmental hazards 
facing all states are present and increasingly pronounced.

That these direct hazards to states also endanger the survival of people 
and other non-state referent objects is evident. Environmental hazards that 
are severe enough to endanger a state and its national interests invariably 
affect the security of the state’s inhabitants as well. The Indian Ocean 
tsunami claimed 280,000 lives in 11 countries, and over 1,800 died during 

22 BBC News, “Plan for New Maldives Homeland.” 10 November 2008.
23 Melinda Kimble, “Climate Change: Emerging Insecurities,” in Human and Environmental 

Security: An Agenda for Change, ed. Felix Dodds and Tim Pippard (Sterling, UK: 
Earthscan Publications, 2005), 104–5.

24 Media reported that the California fires in the fall of 2007 burned more than 500,000 acres 
and destroyed 1,800 homes. Fires in 2008 had destroyed over 860,000 acres by July, with 
more fires to come in November of that year. See Mike Nizza, “California Wildfires Set a 
Record,” New York Times, 15 July 2008,and Jennifer Steinhauer, “President Visits Scene 
and Promises Help,” New York Times, 26 October 2007.

25 The CNA Corporation, National Security and the Threat of Climate Change (Alexandria, 
VA: The CNA Corporation, 2007), 6.

26 GECHS, “Hurricane Katrina Reveals Challenges to Human Security,” Aviso: An Information 
Bulletin on Global Environmental Change and Human Security 14 (October 2005): 1.
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Hurricane Katrina and its aftermath.27 In many ways, the impact of environ-
mental hazards on people is more easily calculable than their impact upon 
states, just as there is an even more linear relationship between a sustain-
able environment and the conditions necessary for human survival. More 
than with most other referent objects, the security of humans is dependent 
upon the natural environment because “the environment, modified by human 
interference, sets the conditions for socio-political-economic life. When 
these conditions are poor, life is poor.”28

In addition to direct hazards, the environment can constitute indirect 
hazards by catalyzing, magnifying or accelerating hazards within other 
sectors, each of which independently affects security. The vast array of 
hazards cited with respect to human security—such as famine, disease, 
access to fresh water, scarcity-related violence, mass migration, and global 
wealth inequality—share a causal or catalytic relationship with factors 
arising from within the environmental sector.29 Climate change and envi-
ronmental degradation will exacerbate these hazards as access to the basic 
resources necessary for human subsistence declines, potentially leading to 
conflict and violence.30 In the future, most sources of insecurity are likely to 
stem from underlying environmental factors.

A New Model

The Security-Insecurity Pyramid

With the environment situated within security theory, the underlying impor-
tance of the environment is clearly overlooked, and a new model reflecting 

27 Thorne Lay et al, “The Great Sumatra-Andaman Earthquake of December 26, 2004,” 
Science 308, no. 3725 (2005): 1127–33; Louisiana Department of Health and Hospitals, 
“Reports of Missing and Deceased” (2 August 2006), http://www.dhh.louisiana.gov 
/offices/page.asp?ID=192&Detail=5248.

28 Buzan et al, Security, 84.
29 For more on human security and climate change see Commission on Human Security, 

Human Security Now (New York: United Nations, 2003); Felix Dodds and Tim Pippard, 
eds., Human and Environmental Security: An Agenda for Change (Sterling, UK: Earthscan 
Publications, 2005); UNDP, Human Development Report 1994; and Ben Wisner et al, 
“Climate Change and Human Security,” Radix – Climate Change and Human Security, 
2007, http://www.radixonline.org/cchs.

30 Alexandre S. Wilner, “The Environment-Conflict Nexus: Developing Consensus on 
Theory and Methodology,” International Journal 62, no. 1 (Winter 2006/2007): 185. See 
also Thomas Homer-Dixon, “On the Threshold,” and Thomas Homer-Dixon and Jessica 
Blitt, eds., Ecoviolence: Links Among Environment, Population, and Security (New York: 
Rowman and Littlefield, 1998).
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the constitutive role of the environment for conditions of security is needed. 
A concept of security based on survival provides a conceptual foundation, 
but it is faulty to suggest that survival alone indicates that a referent object 
is secure. Survival suggests only the most basic form of security. The model 
proposed here, called the security-insecurity pyramid, develops a typology 
of differing levels of security according to a referent object’s exposure to 
various hazards. This provides greater detail to security analysis and allows 
for different referent objects to be evaluated against a common framework. 
By distinguishing between hazards only according to how great a danger 
they pose to a referent object’s survival, this model also avoids making a 
priori distinctions between different sectors of analysis. With respect to the 
environmental sector, it also helps to determine whether a hazard is direct 
or whether the environment was causing or catalyzing the formation of a 
hazard in a different sector.

Figure 1. The Security-Insecurity Pyramid

As shown in figure 1, dangers to security can be divided into four cate-
gories: issues, vulnerabilities, risks and threats, collectively labeled secu-
rity hazards. The model thus portrays security as indefinite and changeable, 
rather than as a binary condition defined by absolute states of security and 
insecurity. Conceived this way, “security is a value, then, of which a [referent 
object] can have more or less and which it can aspire to have in greater or 
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lesser measure.”31 An analysis using the security-insecurity pyramid exam-
ines hazards to a specified referent object within a particular security sector, 
but, as explained below, it also recognizes the multi-sectoral nature of secu-
rity hazards.

At the base of the pyramid are security issues, or all factors within a 
given sector that, under particular circumstances or given sufficient catalysis, 
might endanger the survival of a referent object. It is a deliberately vague 
and unspecified category of danger, broad enough to encompass the many 
potential sources of dangers to survival. By themselves, issues are not cause 
for concern or specific action; an issue essentially defines the parameters 
within which increasingly severe hazards can be defined.

The next level of hazard is vulnerabilities, which are derived from the 
underlying issue. If the issue sets the parameters of a danger, then the vulner-
ability begins to give it shape. Vulnerability is a broad concept, consisting of 
phenomena not clearly perceived, often not well understood, but recognized 
as exposing a referent object to a potential danger to its survival. However, 
“a vulnerability is often only an indicator, often not clearly identifiable, often 
linked to a complex of interdependence among related issues, and does not 
always suggest a correct or even adequate response.”32 Unlike issues, vulner-
abilities can be addressed through public policy, although effective action is 
problematized by the complexity of many vulnerabilities and the fact that 
they can be pervasive and longstanding without manifesting a clear danger 
to a referent object’s survival.33 With respect to the environmental sector, 
vulnerability is defined as “the characteristics of a person or group in terms 
of their capacity to anticipate, cope with, resist and recover from the impacts 
of natural hazards.”34 This definition captures the preventive, mitigative and 
reactive aspects of vulnerability, all of which are necessary to assess the 
staggered temporal impacts of environmental disasters.

The next level of hazard is risk, defined as an increased likelihood of 
danger to the survival of a referent object through the realization of a vulner-
ability.35 A risk exists at the confluence of an issue and at least one vulner-

31 Wolfers, “‘National Security’ as an Ambiguous Symbol,” 484.
32 P. H. Liotta, “Through the Looking Glass: Creeping Vulnerabilities and the Reordering of 

Security,” Security Dialogue 36, no. 1 (March 2005): 51.
33 Ibid.
34 Piers Blaikie, Terry Cannon, Ian Davis, and Ben Wisner, At Risk: Natural Hazards, 

People’s Vulnerability and Disasters (London: Routledge, 1994), 9.
35 This definition expands upon minimalist definitions used by some security scholars. See 

Coleen Vogel and Karen O’Brien, “Vulnerability and Global Environmental Change: 
Rhetoric and Reality,” Aviso: An Information Bulletin on Global Environmental Change 
and Human Security 13 (March 2004), http://www.gechs.org/aviso/13/.
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ability, which exposes a referent object to danger. By themselves, vulner-
abilities do not directly endanger security; by definition, a referent object is 
vulnerable to something, and all referent objects are vulnerable to issues that 
have an extremely low probability of occurring. When issues intersect with 
a vulnerability or when multiple vulnerabilities intersect with each other, a 
security risk may appear. Thus, risk is determined by an object’s pre-existing 
vulnerability, such that risks from the same hazard are distributed unequally 
according to the vulnerabilities that referent objects—people, communities, 
states et cetera—experience differently. The mutual constitution of vulner-
ability and risk is particularly relevant to environmental security because 
vulnerability to environmental hazards is often intractable, whereas risks 
can be managed.36

The most severe type of hazard is a threat, defined as “an external cause 
of harm: identifiable, often immediate, which requires an understandable 
response.”37 Threats are the typical cause of insecurity within security theory, 
with military threats having been considered of exclusive significance in 
traditional security analysis. A threat poses a direct, recognizable and immi-
nent danger to the survival of a referent object, but it must be exogenous to 
the referent object. This is not to suggest that an object cannot be implicated 
in the cause of its own insecurity, only that the direct threat cannot come 
from the object itself. Anthropocentric referent objects often contribute to 
their own vulnerability, but actual threats manifest through forces or circum-
stances beyond their control. Referent objects can create the conditions for 
their own insecurity, but they are subject to external threats for actual danger 
to their survival.

Figure 2 demonstrates an analysis using the security-insecurity pyramid 
model, in this case, examining an environmental hazard to a state referent 
object. The security issue is that the state is a low-lying island country. The 
state’s topography is only an issue, because in and of itself it neither threatens 
the state nor makes it vulnerable. If the referent state has well-developed 
infrastructure, no coastal population, or is far from seasonal storm-paths, 
the fact that it is an island need be of little concern. In figure 2, however, 
a relevant vulnerability is that the state’s population mostly lives along the 
coast. If the issue in question were other than the state’s topography, then 
high coastal population density would be irrelevant. In this case, the referent 
state’s vulnerability due to its coastal population contributes to the security 

36 See Blaikie et al., At Risk.
37 P. H. Liotta and Taylor Owen, “Why Human Security?” The Whitehead Journal of 

Diplomacy and International Relations 7, no. 1 (Winter/Spring 2006): 45.
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risk of severe flooding; if a second vulnerability, such as poor infrastructure, 
also existed, the risk would be even greater. However, for a threat to the 
state’s security to exist, a phenomenon such as a major storm or ocean-level 
rise due to climate change would have to occur; in this case, a threat does not 
exist without the catalysis of a phenomenon that actually implicates the issue 
of the coastal state and the vulnerability of a coastal population.

Figure 2. Security Analysis Example

Environmental Sector

The security analysis example demonstrates that security hazards are 
mutually constitutive, that each level of the security-insecurity pyramid 
suggests clearer responses to a particular hazard, and that referent objects 
can be implicated in the conditions of their own insecurity. For instance, 
it is possible to see the threat of climate change causing sea-level rise as 
an external cause of harm, while noting that the referent state may have 
contributed to the underlying hazards by failing to mitigate its vulnerability 
by improving coastal infrastructure. The important point is that the ultimate 
threat may have been preventable through timely and appropriate identifica-
tion of the subsidiary hazards that led to it. Figure 2 provides an environ-
mental example, but an identical logic applies with respect to the prevention 
or amelioration of hazards in other sectors.
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The Essential Condition

This paper has asserted that security hazards are multi-sectoral and that 
hazards within all five sectors of security—military, political, economic, 
societal and environmental—are engaged in a mutually constitutive rela-
tionship that can cause, magnify or accelerate hazards within other sectors. 
As hazards arising from any sector can endanger the survival of a referent 
object, the security-insecurity pyramid in figures 1 and 2 suggests equiva-
lence between each of these sectors. This is incorrect. The environment is 
in more than one of five equivalent sectors of analysis because it underpins 
security within all others; sustainable security is not possible without the 
maintenance of a functioning environment. Of course, a sustainable environ-
ment alone is insufficient to provide security or peace, but as the scale and 
severity of environmental hazards increase over the course of the coming 
century, it will become increasingly clear that a sustainable environment is 
an essential condition for both.

There is no sector in which a sustainable condition of security is possible 
in the absence of environmental security. Likewise, there is no referent object 
that does not depend upon a stable natural environment for its continued 
survival. The existential threat of global climate change—namely, the possi-
bility that massive climate change will endanger the continued ability of 
humanity to survive on this planet—demonstrates that the environment must 
be treated as an essential condition for the security of all referent objects 
across all other sectors. In effect, this understanding of security acknowl-
edges that “the ecosystem itself is perhaps the ultimate weapon of mass 
destruction.”38 Given the unequivocal warming of the climate, security must 
be understood as rooted in, and dependent upon, the mitigation of hazards to 
the natural environment.39 A more accurate model of the relationship between 
the environment and security is represented in figure 3. This improved secu-
rity-insecurity pyramid avoids the false equivalence implied by the earlier 
model, while illustrating both the multi-sectoral nature of security hazards 
and the role of the environment as an underlying condition of security within 
those other sectors.

Privileged treatment of a particular sector of analysis is not new. As 
discussed above, during the Cold War the military sector was privileged above 
all others. Military force dominated security discourse because of the unim-

38 Liotta, “Through the Looking Glass,” 59.
39 IPCC, Climate Change 2007, 30. See also David A. King, “Climate Change Science: 

Adapt, Mitigate, or Ignore?” Science 303, no. 5655 (January 2004): 176–7.
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peachable danger that the doctrine of mutually assured destruction (MAD) 
posed to continued human survival. At the time, no other threat possessed 
the existential implications of a nuclear exchange. MAD was an existential 
global threat because it ignored distinctions between combatants and non-
combatants and was uncaring of geography and inconsiderate of distinctions 
between the developed and developing worlds. As a result of the potential 
of MAD’s indiscriminate and devastating impact, “military threats [were] 
traditionally accorded the highest priority in national security concerns….
Military action can wreck the work of centuries in all other sectors.”40

Figure 3. The Essential Condition for Security 

From a Cold War perspective, the military sector and the threat of 
nuclear weapons were rightly the primary focus of security analysis. The age 
of mutually assured destruction, however, has passed, and the nuclear threat 
that was used to justify privileging the military sector no longer applies. 

40 Buzan, People, States and Fear, 117. Emphasis in original.
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Today, the potential to alter the conditions necessary for human life on this 
planet elevates climate change and the environment to the level previously 
occupied by the military sector and the threat of nuclear weapons. The 
predicted impacts of major environmental change upon people and states 
would be devastating, and there is no doubt that major environmental change 
will reverberate across all sectors of security. No matter the referent object 
or theoretical approach, a sustainable and functioning environment must be 
considered the essential condition for conditions of security.

The Environment and Peace

Improving the Theory

As with security, treatment of the environment within peace literature has, 
at best, focused upon the environment as a contributing factor towards 
maintaining peace and resolving conflict.41 There is a substantial body of 
work that examines the role of the environment in causing conflict through 
both resource scarcity and resource abundance.42 There has also been a trend 
towards “environmental peacemaking,” which focuses upon environmental 
cooperation as a tool for conflict resolution and post-conflict peacebuilding.43 
In this instrumental view of the environment, “peace then becomes the 
dependent variable and environmental cooperation the independent one…. 
Environmental cooperation can help to prevent conflicts which have a direct 
environmental cause… [and] it can support peace through encouraging 
patterns of sustainable development.”44 The inclusion of environmental 
factors within the peacebuilding field is a positive step, but it still overlooks 
the central point that, as with security, without a stable environment there 
can be no lasting peace. The environment cannot be viewed as only a cause 
of conflict or a tool for reconciliation but has to be seen as requisite for 

41 UNEP, From Conflict to Peacebuilding: The Role of Natural Resources and the 
Environment (Nairobi: United Nations Environment Programme, 2009).

42 Paul Collier and Anke Hoeffler, “Greed and Grievance in Civil War,” Oxford Economic 
Papers 56, no. 4 (2004); Homer-Dixon, “On the Threshold.”

43 Ken Conca, “The Case for Environmental Peacemaking,” in Environmental Peacemaking, 
ed. Ken Conca and Geoffrey Dabelko (Baltimore: Johns Hopkins University Press, 2002); 
Christian Reisinger, Employing the Environment as a Peacebuilding Tool: Environmental 
Peacemaking in the Context of Post-conflict Peacebuilding in Liberia and Mozambique 
(master’s thesis, Hertie School of Governance, 2007); Erika Weinthal, “Harnessing the 
Environment in Post-conflict Peacebuilding” (paper presented to the 47th annual conven-
tion of the International Studies Association, San Diego, California, 22–25 March 2006).

44 Reisinger, Employing the Environment as a Peacebuilding Tool, 10.



106  •  The Pearson Papers, Volume 12, 2009 

the long-term success of any peace operation and necessary for the sustain-
ability of conditions of peace.

There is a close, if not quite linear, relationship between security and 
peace. Security within the military and political sectors, namely freedom 
from violence or conflict, is also required for peace; security, in short, is a 
necessary but insufficient condition for peace. If conceptions of peace are 
expanded to include “positive peace,” namely something “greater than the 
absence of war,”45 then the constitutive role of the environment for all other 
sectors of analysis becomes relevant for studies of peace as well as security. 
If the objective of peacebuilding is “to identify and support structures which 
will tend to strengthen and solidify peace in order to avoid a relapse into 
conflict,”46 then environmental hazards that result in or increase the likeli-
hood of conflict must be situated at the core of our conceptions of peace-
building. In this respect, peacebuilding involves the development of sustain-
able political, economic and societal structures, and, as identified in figure 3, 
each of these is underpinned by the maintenance of a stable and sustainable 
natural environment.

Maintaining International Stability

Perhaps the most significant way in which environmental hazards are linked 
to conditions of global peace, as opposed to security for specific referent 
objects, is through their destabilizing impact upon the international states 
system. Global interdependence renders states reliant upon each other for the 
maintenance of their security, as contemporary hazards to one state always 
have the potential to overflow territorial boundaries and affect the security 
of others. The oft-analyzed globalization of political, economic and cultural 
processes finds reflection in a condition of “mutual vulnerability”47 wherein 
all members of the international system are enmeshed in a shared condi-
tion of security interdependence. Though not evenly distributed, this mutual 
vulnerability transmits insecurity throughout the system, denying states and 
people the security insulation once afforded by geography, wealth or mate-
rial power. Many of the most acute environmental or environmentally driven 
security hazards are particularly susceptible to transmission in this way, 
resulting in regional and global hazards in the form of resource depletion, 

45 David P. Barash, ed., Approaches to Peace: A Reader in Peace Studies (New York: Oxford 
University Press, 2000), 129.

46 Boutros Boutros-Ghali, An Agenda for Peace: Preventive Diplomacy, Peacemaking, and 
Peace-keeping (New York: United Nations Press, 1992), 11.

47 Nef, Human Security and Mutual Vulnerability.
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scarcity-driven conflict, environmental migration and, most profoundly, 
planet-wide climate change.48

As a result of these pressures, the international states system itself can 
show signs of strain. Distinctions between states as developed or developing 
lose relevance in a world of transcendent environmental insecurity. Under 
conditions of global interdependence, “the seemingly secure societies of the 
North are increasingly vulnerable to events in the less secure and underde-
veloped regions of the globe in a manner that conventional… theory [has] 
failed to take account of.”49 Tensions stemming from environmental hazards 
increasingly occur not along the borders of sovereign states but in the inter-
stices between societies and regions already divided by language, wealth, 
religion or ethnicity.50 The environment can cause new conflicts or aggra-
vate existing tensions, but, in either case, mutual vulnerability and acute and 
increasing deprivation considerably diminish the prospect for tensions to 
abate or be responsive to peace operations. In future, environmental factors 
will increasingly drive conflict, and the interdependence of the global system 
is now such that “durable peace is unattainable if the natural resources 
that sustain livelihoods and ecosystem services are damaged, degraded, or 
destroyed.”51

The Environment and Peace Operations

At a lower level of analysis, environmental insecurity increases the need 
for, but lessens the effectiveness of, peace operations because it weakens 
the capacity of states to provide security for their citizens. The state remains 
central to the provision of security for people and other non-state referent 
objects. The construction or reconstruction of effective state institutions is 
the goal of peace operations precisely because they deliver basic services 
that help mitigate against vulnerability and, by extension, insecurity. 
Environmental insecurity arising from resource scarcity and depletion, 
natural disasters and environmental degradation can weaken governments’ 
abilities to respond to the demands of their citizens, exacerbating the gover-
nance challenges already present in post-conflict societies. Just as security 

48 Homer-Dixon, “On the Threshold”; Thomas Homer-Dixon, The Upside of Down: 
Catastrophe, Creativity, and the Renewal of Civilization (Toronto: Knopf Canada, 2006); 
Nef, Human Security and Mutual Vulnerability.

49 Nef, Human Security and Mutual Vulnerability, 13.
50 Homer-Dixon, The Upside of Down, 65.
51 PBSO, From Conflict to Peacebuilding: The Role of Natural Resources and the Environment, 

PBSO/UNEP briefing paper (2008), 6, http://www.peacebuildingcommission.org 
/files/index.php?act=category&id=44.
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in other sectors is impossible without environmental security, so sustainable 
peace is impossible in societies that are also confronted by severe environ-
mental hazards. Since peace operations, by definition, occur within soci-
eties experiencing or having recently experienced conflict, the occurrence 
of environmental hazards in already weak states strongly suggests the likely 
recurrence of violence.

This relationship is clearest in so-called failed or fragile states that are 
also highly vulnerable to environmental hazards. Research has shown that 
a large number of peace operations have taken place in countries that meet 
these two criteria.52 Moreover, some of the most pressing humanitarian and 
security crises requiring peace operations for their resolution result from 
a confluence of environmental insecurity and weak governance.53 These 
cases suggest that weak statehood, demonstrated by the inability of a state 
to provide essential services or guarantee public security for its citizens, 
is frequently caused or exacerbated by underlying environmental issues. 
As many environmental conflicts occur, and are likely to keep occurring, 
within the developing world, peace operations undertaken in these loca-
tions must be cognizant of the environmental dimension of sustainable 
peace. Without paying appropriate attention to alleviating the environmental 
hazards affecting people in conflict-prone zones, sustainable peace will be 
unattainable.

It is also likely that future peace operations will increasingly be under-
taken to address violent conflicts that emerge out of environmental scarcity 
and resource-deprivation. As global and regional climate changes manifest, 
vulnerable parts of the globe will suffer even more from environmental 
hazards.54 As this occurs, the likelihood of violence flaring up along existing 
societal cleavages also increases, as “people impoverished by environmental 
calamities tend to become increasingly violent and angry because of their 
plight.”55 As ever, environmental hazards will coexist with other variables 

52 Homer-Dixon and Blitt, eds., Ecoviolence; Roland Paris, At War’s End: Building Peace 
After Civil Conflict (New York: Cambridge University Press, 2004).

53 In particular, the case of Darfur is cited as an example of pressing environmental insecu-
rity that will impact any future peacebuilding efforts. See, for example, Raleigh Clionadh 
and Henrik Urdal, “Climate Change, Environmental Degradation and Armed Conflict,” 
Political Geography 26, no. 6 (August 2007): 674–94; Denise Garcia, “The Climate 
Security Divide: Bridging Human and National Security in Africa,” African Security 
Review 17, no. 3 (2003): 2–17; and Norman Myers, Ultimate Security: The Environmental 
Basis of Political Security (New York: W. W. Norton, 1993).

54 IPCC, Climate Change 2007.
55 Rodger A. Payne, “The Limits and Promise of Environmental Conflict Prevention: The 

Case of the GEF,” Journal of Peace Research 35, no. 3 (1998): 367.



Environmental Considerations for Building Peace  •  109

in causing conflict, but the increasing frequency and severity of environ-
mental change suggests that a corresponding increase in conflict will occur. 
As outlined by the UN Peacebuilding Commission, global trends including 
“demographic pressure and urbanization, inequitable access to and shortage 
of land, and resource depletion are widely predicted to worsen in the coming 
decades, with profound effects on the stability of both rural and urban 
settings…. The convergence of various global trends dramatically affects 
the most vulnerable groups, and… this can also lead to instability in various 
locations around the globe.”56 In the future, it seems clear that the environ-
ment will only increase in significance as a cause of conflict and a source of 
insecurity.

Conclusion

The environment has long been under-examined and under-theorized 
within the security field. Only as the scale of environmental hazards has 
increased, and our knowledge of the predicted impacts of global climate 
change improved, have serious attempts been made to incorporate the envi-
ronment better into theories of security and peace. To that end, this paper has 
examined the role of the environment within contemporary conceptions of 
security and peace and has reached three major conclusions. First, environ-
mental hazards are an appropriate and essential component of contemporary 
security studies. Indeed, without understanding the environment as a source 
of direct hazards and as a causal or catalytic factor in the formulation of 
indirect hazards, security studies cannot be complete. Second, theoretical 
understanding of environmental hazards has been flawed because, at best, 
the environment is considered as one of multiple equivalent sectors of anal-
ysis. This contributes to a false understanding that environmental hazards 
are comparable to those emerging from other sectors of analysis and over-
looks the existential implications of global climate change. The final conclu-
sion, therefore, is that the environment constitutes more than just one of five 
sectors of security. The potential for climate change to threaten the survival 
of all referent objects and undermine security in all sectors requires that the 
environment be treated not as an equal sector but as an essential condition 
for security.

In order to reconceptualize the environment within security theory, this 
paper proposes a new model for understanding the relationship between the 
environment and security. The security-insecurity pyramid model distinguishes 

56 PBSO, From Conflict to Peacebuilding, 1–3.
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a taxonomy of hazards that allows for the most pressing threats to be considered 
separately from the less severe hazards. It illustrates the underlying importance 
of a functioning environment to all other security considerations and informs an 
understanding that the interdependent nature of the global system is such that no 
state, community or individual is immune to the insecurity that can arise from 
the “all-encompassing threat” of climate change.57 There is but a single envi-
ronment, a common biosphere whose instability poses a threat to the ongoing 
well-being of humanity and all its enterprises. For our understanding of security 
and peace to reflect the real world, this fact must be incorporated better into our 
understandings of how security is achieved and how peace is maintained.
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