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Foreword 1: Climate Change or Climate 
Disruption?

When reading this impressive volume about the key dynamics of the nexus between 
climate change, conflict and displacement, one might wonder whether the label ‘cli-
mate change’ is the most appropriate one. The volume clearly shows how mankind 
is being launched into a new era. An era with an increasing gap between the demand 
and supply of basic human needs. An era in which our current way of living is not 
sustainable anymore and where current concepts can’t provide the required solu-
tions. Moderate forecasts show how our world population will probably increase by 
another 50% to some 11 billion people, all needing food, water, sanitation and a 
place to live. Meanwhile we are running out of resources to meet these increasing 
demands. Clean drinking water is becoming scarcer, resulting in food shortages and 
sanitation problems. It is often stated that water is the future oil. Climate change 
speeds up the process and aggravates that growing gap between demand and supply. 
Parts of our planet are becoming uninhabitable because of the increasing drought, 
flooding, sea-level rise and severe weather incidents, affecting human security in 
many ways. Climate change is clearly much more than just an environmental prob-
lem. It is also a risk multiplier that has a disruptive effect on our ways of living and 
our human security. It is a whole-of-society and an existential problem leaving no 
place on this planet untouched as this volume clearly shows from different regional 
perspectives.

The current COVID-19 crisis probably provides just an indication of the effects 
we can expect from a changing climate. This crisis should teach us how vulnerable 
we are on a global scale. We live in different neighbourhoods of the same global 
village. We can’t hide behind oceans, national boundaries or sea dikes for changes 
in other parts of our intertwined and globalized world. Global problems demand 
global answers. The COVID-19 crisis should also teach us the importance of not 
ignoring the signs but to be prepared. Hardly ever before in the human history did 
we possess so much advanced knowledge of the next crisis awaiting us. We have the 
luxury of foresight as this volume makes painfully clear, which gives us a brief 
window of opportunity to be prepared, to prevent and mitigate the worse from hap-
pening, and to adapt in order to be able to deal with the unavoidable.
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It is becoming evidently clear that climate change is the biggest challenge of this 
century, calling for a paradigm shift in our approaches to find the right answers. 
That paradigm shift starts with the fundamental understanding of the underlying 
social-ecological mechanisms we act upon, acknowledging the need to mainstream 
mitigation and adaptation efforts in our policymaking, in our action and outreach 
programmes, in our activities, and in the technologies we develop. It needs to be 
more than just another item on our world agenda. Courageous leaders are needed to 
look beyond the next election and to invest in the future of the next generation. 
Leaders who possess the political courage and wisdom as shown after the floodings 
in The Netherlands right after the Second World War when the dikes broke during a 
spring flood, threatening large parts of the population living below the sea level. In 
that period, the country was in a deep recession, struggling to recover from the 
destructions of the war. Political leaders decided to do more than just fix the broken 
dikes. Despite all the economic problems, they decided to invest in a future-proof 
coastal defence system called the Delta Works, a system that has protected the coun-
try for almost 70 years now and for which we still owe them.

Another part of that paradigm shift is about breaching the functional stovepipes, 
recognizing the need for comprehensiveness, and maximizing the synergy between 
departments and stakeholders. Breaching those stovepipes is hard to do when the 
political and public debate is polarized. However, climate change is a shared and 
existential threat that should unite us. None of us can deal with its effects by itself, 
we can only deal with it if we reach out and treat it through a collective effort and 
find ways to reinforce each other.

As an extension of existing capabilities to prevent further escalation of the cur-
rent and future security challenges, the security sector, and especially defence orga-
nizations, needs to be part of both the comprehensive team and the solution. All over 
the world, security experts and military leaders experience the impact of a changing 
climate. They experience how increasing droughts lead to friction over access to 
drinking water, how access to water is being weaponized by extremist organiza-
tions, how herders and farmers are driven away from their traditional grounds lead-
ing to frictions elsewhere, and how fishermen turn into pirates because of depleting 
fishing grounds and warming seas. They also experience an increasing call for 
humanitarian assistance and disaster relief, and how climate change affects the geo-
political landscape, like in the Arctic area, where the melting ice triggers a new run 
for resources and like the energy transition leading to a new run for rare minerals 
and affecting the position of countries whose economies largely depend upon the 
revenues of fossil fuels. They are also aware of the fact that military organizations 
are amongst the largest emitters of CO2 in any country.

An increasing number of leaders feel the need to help solve the problem, realiz-
ing that climate change is probably the biggest game changer of this century. They 
are concerned and want to do something about it, so they linked up in a new and 
unique global security network called the International Military Council on Climate 
and Security (IMCCS). Within 2 years, leaders from more than 40 countries out of 
all regions in the world joined this non-political and voluntary network, a good 
example of the required global collectiveness. IMCCS rapidly developed into a 
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platform for security experts to exchange experiences and best practices, to build 
awareness of the climate-security nexus and to develop the role of the security sec-
tor. Four research institutes in Europe and the USA form the nucleus of the network 
and 16 other research centres are affiliated, resulting in a powerful scientific base. 
In the first 2 years of its existence, the IMCCS put its efforts in raising the awareness 
of security institutions around the world that climate change is also a matter of 
national and international security.

And they help change the tide. An increasing number of security institutions are 
recognizing the security implications of a changing climate. The IMCCS produced 
its World Climate and Security Report, the NATO developed its Climate and 
Security Action Plan, and the EU published a Climate Change and Defence 
Roadmap. Several countries have started recognizing the nexus and started realizing 
that the security sector has a role to play. Recently, the USA released four distinct 
climate security reports from the Department of Defense, the Office of the Director 
of National Intelligence, the Department of Homeland Security and the National 
Security Council. A clear signal of President Biden’s intention to integrate and 
mainstream climate change planning across the national security institutions. All 
these reports underline the findings in this volume on how climate change affects 
human and physical security. It makes climate change also a matter of national 
security, and the security sector needs to develop its role as part of the whole-of- 
society efforts.

There are many misconceptions about climate change, such as ‘our climate is 
changing slowly’, ‘it is all happening far away in the Arctic and desert areas’, and 
‘it is an ecological change not affecting our way of living’. The label ‘climate 
change’ is probably not alarming enough since it suggests a gradual ecological pro-
cess over a longer time period. This volume clearly proofs they are wrong. Like 
political regime shifts, ecological regimes can also undergo sudden catastrophic 
changes resulting in massive species loss and significantly changed habitats, most 
clearly seen in deforested landscapes. It frighteningly shows how large parts of our 
planet are becoming uninhabitable, resulting in regional frictions, large migration 
flows, and breeding grounds for organized crime and extremist organizations. You 
don’t need to be a climate activist to be concerned about the potential disruptive 
effects of a changing climate on our way of living. We are facing global climate 
disruption leading to large-scale human insecurity. If ever there was a threat requir-
ing global cooperation, this is it. This is not the time to hide in nationalist corners 
and protectionism. It is our collective responsibility to be prepared and to act while 
we still can.

 Tom Middendorp   
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Tom Middendorp was the Netherlands Chief of Defence 
for 5.5 years and spent 38 years serving his country. 
He commanded soldiers on all levels, led a large mul-
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was involved in over 20 different military missions as 
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and has extensive operational and strategic experience 
of building unity of effort with different nations, gov-
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international institutions, and civil stakeholders in 
order to deal with a wide range of security risks. He 
has joined Clingendael and The Hague Centre for 
Strategic Studies (HCSS) as a strategic expert and is 

chairman of the International Military Council on Climate and Security. He is also 
the Netherlands’ Special Envoy on European Defence Cooperation and a senior 
advisor in the areas of security, defence and strategic leadership. 
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Foreword 2: Tackling Climate-Related Distress, 
Conflict and Displacement Is the Need of the 
Hour

Climate change, migration, and conflict are age-old phenomena that started even 
before the birth of human civilization in its present form. Fossil and archaeological 
evidence suggest that modern humans moved out of Africa into Eurasia, Australia, 
and the Americas between 50,000 and 150,000 years ago. Beginning over 120,000 
years ago, wild climatic swings triggered waves of human migration every 20,000 
years, corresponding to periodic orbital variations. At the end of last glacial, Homo 
sapiens arrived in their new settings and outcompeted their near relatives – Homo 
neanderthalensis (Neanderthals) and Homo erectus  – who became extinct ulti-
mately. In those times, migration was not limited by national boundaries.

A major difference between then and now is the national boundaries and popula-
tion explosion. World population at the end of the last glacial period, some 12,700 
years back, was between 1 million and 10 million. Now it is over seven billion or 
7000 million. While the last major migration, which is also termed as exodus from 
Africa, enabled man to colonize the world, there is hardly any place left for the next 
migration to take place. The last one led to human evolution, which placed man at 
the top of the pyramid, the next one may lead to extinction just like the Neanderthals 
and Homo erectus if we do not pay heed to the straws in the wind.

Climatic changes and their impact are happening at such a pace that they are 
eroding the resilience of human adaptability. The increasing frequency and intensity 
of natural disasters such as storms, drought, flooding, heat and cold waves, and 
disease are triggering shifts in the human and ecological systems. Climate change 
impacts are stressing the ecosystems beyond recovery in many parts of the world. 
This has made the poor and vulnerable countries a hub of climate-related displace-
ment and conflict, especially in Africa and Asia. This burdens the neighbouring 
countries with influx. However, studies on climate and displacement nexus are cur-
rently limited, which makes it difficult to predict the long-term consequences of 
such linkages.

The IPCC AR6 demonstrates the urgency of tackling climate change issues. 
There would be increase in displacement of people, especially due to lack of 
resources and higher exposure to extreme weather events, particularly in low- 
income developing countries. Migration, in fact, is increasingly being perceived as 
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an adaptation strategy as the climate patterns change. However, this may also 
increase the conflict risks and lower the adaptive capacity of the receiving commu-
nity due to competing resources, in addition to socio-political unrest.

This volume, which is a compilation of research articles from 20 authors from 
different parts of the world, is unlike others on climate change and migration as it 
considers the important aspect of human security from a socio-ecological perspec-
tive. It explores local, regional, and global response mechanisms and evaluates their 
effectiveness, examines the latest trends in literature, and addresses the legal, secu-
rity, and economic implications of the climate-migration-conflict nexus. It explores 
the linkages between biodiversity, natural resources, food, and health, also in the 
context of social and political issues that could exacerbate climate impacts. It is a 
forewarning of things to come if we do not mend our ways.

In this context, this volume also proposes pathways to manage the complex 
implications and build socio-ecological systems resilience with the engagement of 
local communities in the context of their needs. This book has the potential to steer 
further debate and scientific research on such an important topic.

 Rajib Shaw   

Professor, Graduate School of Media and 
Governance, Keio University, Japan; Senior Fellow 
of Institute of Global Environmental Strategies 
(IGES) Japan; Co-founder, Resilience Innovation 
Knowledge Academy (RIKA); Chairperson of SEEDS 
Asia and CWS, Japan; Chair of the United Nations 
Asia Pacific Science Technology Advisory Group 
(AP-STAG); and Coordinating Lead Author of IPCC 
(AR6 WGII). rajib.shaw@gmail.com;  shaw@sfc.
keio.ac.jp
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Foreword 3: Sea Ice, Marine Ecosystems and 
Climate in the Arctic’s Bering Sea: A 
Subsistence Marine Mammal Hunters’ 
Roadmap for Research and Policy

Here in Savoonga, on St Lawrence Island on the Bering Sea, our ability to eat and 
to survive depends upon the seasons that bring the migrating fish, seals, walrus and 
whales for us to hunt and fish in the rich marine ecosystem that surrounds us and of 
which we are a part. Our lives are intertwined with the rich ecosystems that we have 
protected for more than 2,500 years as the marine mammals begin their long sum-
mer migrations deep into the Arctic North following the open waters created by 
receding sea ice. Everybody is poised for the hunt and fishing, with spirits rising all 
across the village. We prepare in many ways. Our elders remind us to stay safe and 
be aware that the ice locations are changing, so we cannot depend upon the ice maps 
passed to us from earlier generations. We prepare our hunting gear, with particular 
attention to sharpening our harpoon heads and knives to butcher our catches and 
meat with efficiency and protecting ourselves from getting injured by a dull knife. 
We have to be able to butcher a walrus, maklak (bearded seal) or whale quickly or 
the meat will freeze for the whole winter and we will be without food. Also, time is 
important because the northerly Bering currents are unforgiving. If you are slow, 
you can be stranded far from the Island with insufficient gasoline and lubricants to 
get you out and back. We bring rain gear to prepare our crew for any weather.

Before we push off, we scan the horizon, take note of the currents, communicate 
by radio or sat phone with other hunters, and double and triple check everything as 
we glass the horizon to chart a course. We know the ice systems and formations 
from previous years, but the sea ice is no longer as predictable with climate change. 
We make certain to steer toward the far end of the ice (sivulitangani) because that is 
where the marine mammals locate. Walrus favour locations ahead of the ice or at the 
tail end of the ice systems. From the high points on the ice, we look around for 
game. We mark each stop on our compass to pinpoint where home is located. We 
stay in touch with the other hunters by communications radio for safety and also the 
best location for concentration of herds of walrus, or seals or migrating whales. We 
check our fuel level constantly to make sure we have more than enough to make it 
home safely. It is harder now, with the ice breaking up earlier in the season, and into 
small pieces along the coast, it is harder to get home. Sometimes we don’t go out 
because we might not get back. So, that leaves us with less food for the year.
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We have to be careful to avoid alerting the mammals of our presence with our 
human smell. So, we look for a route that is downwind of the herd, so they won’t 
smell our approach, but one that brings us close enough for the hunt. We have to be 
very quiet when approaching the herds with our motor running idle. We seek the 
ideal walrus for its meat and hide along with ivory for carving. The whales also hear 
our boats, so we don’t even talk. And, we don’t harpoon a pregnant or nursing whale.

When the walrus herds are away from the ice edge, we don’t hunt them, instead, 
to save time and energy, we usually steer clear of pack ice where we could easily 
become trapped as the ice shifts rapidly. The ice can also act as a wind barrier that 
allows us to hunt in windier conditions. We keep looking for an opportunity to take 
advantage of the best conditions, sticking close to the ice edge, but away from 
pack ice.

When traveling north or northeast, depending upon ice patterns, we like to go 
point to point of the ice to get to the front of the ice, an approach that saves gas, time 
and energy so we can concentrate on getting to the game at or near the front of the 
ice. As I told an interviewer, “it all depends on the weather, ice and sea conditions 
and it takes constant observation, being vigilant, communicating with your crew on 
best practices and following through”.

We rely on the ice to provide us safe passage and food. This is where I am most 
comfortable and happy when any hunting or whaling success happens, just like 
anywhere in the world. I always like to take the most direct route when heading 
home. But, storms or weather might mean we need to stick close to the ice edge. 
But, even in the fog, we can see the ice mirrored from the water. Sometimes we face 
challenges that sap our energy. But, the bonds with our fellow hunters are life long. 
We help and respect each other, the mammals, fish and whales to whom we give 
ceremonial thanks for feeding us, and allowing us to be part of this marine ecosys-
tem for which we were taught to be stewards by oral history, ceremony and 
experience.

The fog limits your ability to see ahead so you use your other senses to look for 
mammals: sense of smell and hearing become very important. Communicating with 
others and knowing where they are become very important. Manoeuvring through 
the ice, you see the reflection of open water mirrored above the water in the fog and 
you can also see the bright reflection of the ice. This guides us through the ice, sav-
ing time and energy heading home. If it does not work out, we head away from the 
ice and look for an opening to the west, remembering to work with the current.

To get to the marine mammals, you learn where to go, learn their environment, 
their behaviour patterns and the most ideal conditions. Our traditional science and 
knowledge, in addition to academic science, have been used for more than hunting. 
Traditional knowledge can help us identify approaches to marine ecosystem man-
agement, as well as in developing appropriate regulations. Hunters and whalers 
know intimately the numbers and behaviours of migrating species.

The Kukuklget Mountains serve as our compass when we come towards shore. 
We stick close to the western edge of the ice to navigate the prevailing currents. 
Near shore, the ice tends to pack so we look for an opening to the west of the village 
and make better time working with the current. Lookouts on high points direct 
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traffic for the best routes. Crews tend to form a group in tightly packed sea ice to 
manoeuvre over the ice as we look for the best path from the high point. Then, 
working cooperatively, when it’s flat, we can glide our boats over the ice.

With climate change, hunters and whalers should be involved in the assessments 
of likely impacts to assist with the design of appropriate management measures. We 
have much to contribute and will have greater confidence that our ways of life will 
be adequately maintained and protected. Bowhead whale hunters have long pointed 
out that the whales can be affected by smells associated with human activity. Whales 
downwind can smell a human that leads them to dive or move away from the source 
of smell. This behaviour is the same for other mammals, as part of their ability to 
survive in the Arctic. As expressed in an earlier article, “biologists recently con-
firmed our observations that whales do in fact have a sense of smell, which had 
previously not been accepted by non-Yupik scientists”.

That greater recognition being given to our observations in recent years is a wel-
come advance. And more can be done both to incorporate the knowledge itself and 
to improve the participation of traditional fishers, hunters and whalers in research 
and management. As I told a think tank several years ago, we need to be aware of 
the demands that this level of interest places on those who hold the information. Too 
many studies mean too many demands on our time and can lead to “research fatigue” 
and decreased interest in taking part. Paying people for their consulting is appropri-
ate and can help sustain a willingness to participate in scientific studies and related 
activities.

The following four points might be included in increasing interest in the develop-
ment of climate change policies, relevant science and new regulations:

• First, “traditional knowledge” and traditional science in Arctic context should be 
placed on a website for a general accessibility.

• Second, regular monitoring should occur to keep the knowledge of climate 
change impacts up to date. By monitoring new information, the science commu-
nity will understand changes as they occur. Hunters, fishers and whalers spend a 
great deal of time out on land and sea, and cover a large territory with nuanced 
observations. This will provide a broader and different picture of ecosystems that 
are available from other methods such as remote sensing and space-monitoring 
methods.

• Third, because our science, observations and knowledge are often placed at a 
lower level of hierarchy than Western science, we are not paid for our observa-
tions and time spent to share our information for publication or regulatory 
changes. Further, we are generally not invited a seat at the table where climate- 
related decisions are made, even though we are on its frontlines.

• Finally, as conveyed to an American think tank, traditional hunters and whalers 
and our observations of environment, especially marine ecosystems, have sus-
tained the lives of Arctic peoples “since time immemorial”. Our values remain 
high today, especially to help figure out how to use our 1000-year approach to 
protect ecosystem balance with greater authority as the climate changes and 
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development increases. New ecosystems are happening daily, new air, new water 
and sea ice that can bring something new anytime; you just have to be close.

From my conversations with Anita Parlow, the author of the chapters on the 
Bering Sea in this publication, I know that this volume tells a story of people like 
us – Yupiks who live on St. Lawrence Island in the Bering Sea – who depend upon 
understanding, navigating and protecting the ecosystem balance that sustains and 
feeds us as we hunt, fish and whale. Each of the stories in this volume is different, 
depending upon what part of the world is being discussed. But, this book shows that 
all living species are tied together as part of nature and depend upon each other in 
what some call this “Turtle Island”. The changes that we see – walruses and seals 
getting skinnier, more fish coming north, whale migrations almost out of reach 
given less sea ice, birds falling from the cliffs and more flooding – is at a scale we 
haven’t seen in our lifetimes. This volume both confirms the changes by people 
most directly affected and offers Western science a roadmap for climate research 
and policy.

 George Noongwook 
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environment nexus from a multidimensional, multiscale, interdisciplinary, and 
policy- making perspectives. Through its initiatives, CERES attempts to provide 
expertise to advance science and its applications, and to contribute to effective sci-
ence and policy interactions.
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Abstract It is now scientifically founded that climate change, induced and acceler-
ated by anthropogenic activity, will happen regardless of any mitigation actions 
taken now. Related implications are disrupting the planet and its ecosystems and 
undermining the potential of the human species to continue to sustain itself as it has 
done for millennia. Related impacts and disasters are also triggering significant 
shifts in the inextricably interconnected social- ecological systems. Due to these 
shifting dynamics, there is a high probability for the emergence of new multi-scale 
conflicts or the transformation of the complexity and magnitude of existing ones, 
thus burdening governance systems, which are already exhausted by conventional 
challenges. In addition, these shifting dynamics not only threaten survival at species 
and community levels, but are also emerging drivers of human insecurity and dis-
placement both within and across national borders. All these emerging dynamics are 
gradually capturing the attention of actors with the ability to trigger change pro-
cesses. Against this background, this introductory chapter outlines the overall 
framework on which the whole volume is shaped while presenting the scope, objec-
tives, and key findings of subsequent chapters. It unpacks the key dynamics of the 
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nexus between climate change, conflict, and displacement from human security and 
resilience perspectives and explores the various local and global response mecha-
nisms to address the nexus, evaluate their effectiveness, and identify their implica-
tions for the nexus itself.

As the IPCC’s Sixth Assessment Report makes clear, climate change, induced and 
accelerated by anthropogenic activity, will happen regardless of any mitigation 
actions taken now. Even under its modest conservative projections, global tempera-
tures will rise by 1.5 °C. That may not sound like much, but it will double the fre-
quency of droughts – from once every ten years to once every five. Worse still, a 
2 °C-temperature rise – also a likely outcome without substantial emission reduc-
tions – will make droughts 2.5 times and other disasters more frequent and severe.

Currently, climatic changes are reshaping the planet, its ecosystems, and the abil-
ity of the human species to continue to sustain itself as it has done for millennia. 
Related impacts and disasters are triggering significant shifts in the inextricably 
interconnected human and ecological systems. Shifting dynamics are already under-
way, observed and experienced by a large part of humanity, increasingly investi-
gated by scientists, and gradually capturing the attention of actors with the ability to 
trigger change processes. Such actors are currently developing diverse and multi- 
scale strategies, tackling both causes and consequences of climate change, includ-
ing mitigation, ecosystem restoration, and resilience building.

Climate change-induced impacts and disasters such as sea-level rise, coastal ero-
sion, drought, floods, increased heat and cold waves, and pandemics are already 
causing significant social and environmental disruptions. While medium and long- 
term implications remain mostly projections, both scientists and vulnerable com-
munities predict a future of accelerated dynamics that are likely to bring the world 
‘dangerously close’ to abrupt and irreversible changes. Inertia or incremental 
change is not anymore an option as a combination of natural resource scarcity, 
changes in species dynamics, shifts and decline in the resilience and carrying capac-
ity of ecosystems, and biodiversity loss may generate potential complex and irre-
versible situations. In fact, such situations have already occurred since, for example, 
large parts of the tropical regions have turned into desert, which is known for its 
very different climate from that of tropical forests.

Due to these shifting dynamics, there is a high probability for the emergence of 
new multi-scale conflicts or the transformation of the complexity and magnitude of 
existing ones, thus burdening governance systems, which are already exhausted by 
conventional challenges. In addition, these shifting dynamics not only threaten sur-
vival at species and community levels, but are also emerging drivers of human inse-
curity and displacement both within and across national borders.

For a growing part of humanity, today’s world is an insecure place, a landscape 
of various threats and crises on many levels. Such crises are complex, entailing 
multiple forms of human insecurity. When they overlap, they can grow exponen-
tially, spilling into all aspects of people’s lives, destroying entire communities and 
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crossing national borders. This is exactly what distinguishes current conflicts and 
their consequences, such as displacements. Protracted crises, violent conflicts, natu-
ral disasters, persistent poverty, epidemics and economic downturns impose hard-
ships and undercut prospects for peace, stability, and sustainable development.

In addition, despite that many crises and shifting dynamics are occurring on large 
scales, the most relevant and effective response mechanisms are proven to be 
community- based and location-specific. This calls out for processes that construct 
networks of local, national, and regional communities – if not global – to shape 
value systems that depart from the realities on the ground and build out. As current 
multilevel initiatives address changes in political, legal, and economic settings, the 
strength and power of bottom-up initiatives provide vital grist for the planet and its 
entire species, including humans. In this perspective, the human security approach 
is a proven analytical and planning framework that supports more comprehensive 
and preventive responses by governmental, intergovernmental, and non- 
governmental institutions. This approach helps cut across sectors, develop contextu-
ally relevant solutions, and adopt partnerships to make the world free from fear, 
want, and indignity. As noted in General Assembly resolution 66/290, human secu-
rity is an approach that calls for “people-centered, comprehensive, context-specific 
and prevention-oriented responses that strengthen the protection and empowerment 
of all people”.

Against this background, this contributed volume unpacks the key dynamics of 
the nexus between climate change, conflict, and displacement from human security 
and resilience perspectives. In addition, the volume explores the various local and 
global response mechanisms to address the nexus, evaluate their effectiveness, and 
identify their implications for the nexus itself. More precisely, the first set of chap-
ters (1 and 2) examines the trends in the literature on the climate-conflict-migration 
nexus and explores the various implications of climate-related response mecha-
nisms on the nexus areas. The second set of chapters addresses the legal, security, 
and economic implications of the nexus with a sharp focus on ‘climate or environ-
mental migration’ from a regional perspective (3, 4, 5, and 6). The third set of chap-
ters (7, 8, and 9), however, focuses on the Arctic region where climate change and 
geopolitical dynamics are crystalizing the vulnerability of both the marine ecosys-
tem and indigenous communities depending on its resources for their existence, 
livelihood, and food security. The fourth set of chapters (10, 11, 12, and 13) inves-
tigates the linkages between biodiversity, natural resources, food and health secu-
rity, conflict, and displacement and propose new pathways to manage the security 
implications of such linkages. The last set of chapters (14 and 15) focus on some 
particular types of resource-induced domestic and cross-border conflict, highlight-
ing actors’ strategies both in terms of discourse and practice.

Twenty authors from many disciplines and countries (Egypt, Germany, India, 
Morocco, Netherlands, Spain, Sudan, and the United States) have been provided 
with the opportunity to share relevant research, insights, and successful practices. 
They have explored various innovative approaches and provided valuable inputs on 
the climate-migration-displacement nexus in different parts of the world. In addi-
tion, the volume’s content and approach are multidisciplinary (for fruitful 
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interaction between numerous scientific fields) and relevant to policy-making pro-
cesses (enabling interactions among experts and decision makers from different lev-
els and spheres).

In Chap. 2, Climate-Conflict-Migration Nexus: An Assessment of Research 
Trends Based on a Bibliometric Analysis, Kumar Singh and Gupta claim that migra-
tion and conflict are issues of social and political concern, increasingly exacerbated 
by climate change impacts, started to be captured by researchers worldwide. 
Accordingly, the authors undertake a literature review using bibliometric indicators 
to examine the trends in research on the climate-conflict-migration nexus and, 
broadly, on climate migration and refugee concerns from 1990 to 2019. Using the 
Scopus database, the authors examined nexus publications during the selected time- 
span and could capture the geographic distribution, major sub-domains viz, conse-
quence/impact, security/insecurity, policy, health, solution, migration and conflict, 
top authors engaged in this research area, and the top funders. Throughout the anal-
ysis, the authors developed a reflection on the major gaps in the research output and 
how this could shape the future debate on climate-related migration. The authors 
point out that there is less research on the solutions side. Thus, there is a need to 
reflect on how this fast-emerging concern can be tackled globally, given that each 
country is exposed to climate risks but with differentiated vulnerability and adaptive 
capacities.

In Chap. 3, Climate Change Response Strategies, Conflict, and Human 
Displacement: Linkages, Evidence, and Potential Solutions, Behnassi et al. claim 
that not only climate-induced impacts and disasters are increasingly affecting 
social-ecological systems worldwide by generating or amplifying risks and vulner-
abilities, but also climate response mechanisms too may generate similar implica-
tions, which may increase the likelihood of conflicts and human displacements. 
Focusing on adaptation, as one of the mainstays of climate change governance, the 
authors based their analysis on the assumption that related policies and actions may, 
in some instances, generate unexpected outcomes and risks which erode resilience 
instead of building it. To substantiate this, they investigate the drivers, forms, and 
manifestations of maladaptation by reference to existing theoretical and empirical 
research. Accordingly, the maladaptation and migration nexus is analyzed from an 
inclusive governance and science-based policy making perspective. The authors 
have also identified and discussed the alternative approaches to address maladapta-
tion to ensure resilience and sustainability through adaptation strategies. The needed 
guidelines to be considered while elaborating, implementing, and evaluating adap-
tation actions to ensure the achievement of expected outcomes and to avoid poten-
tial tradeoffs and negative implications, have been prescribed. Results correlate with 
the above assumption and show that some adaptation strategies and interventions in 
many contexts have undermined the balance of ecosystems and the resilience of 
local communities, creating additional conditions for increased human insecurity, 
including the compulsion to migrate.

In Chap. 4, While Carbon Burns: The Debatable Journey of ‘Environmental 
Refugee’ as a Concept and Legal Dilemma, Magdy and Yasser claim that anthropo-
genic climate change and its apocalyptic predictions opened for researchers a wide 
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scene of conflicts, phenomena, and concepts, which would not have been available 
if climate change had not been initially considered as a problem causing social and 
environmental disruption, thus generating many victims. One way to protect the 
rights of such victims, especially displaced persons, was through conceptualizing 
their situation and giving them the status of ‘environmental refugees’. However, the 
authors assert that such a concept did not pass smoothly through the academic, 
legal, and political circles due to its controversial nature. The legal gap regarding the 
protection of this category of refugees, in particular, allowed scholars and humani-
tarian organizations to look for alternative options and ideas. In this broad perspec-
tive, the authors attempt through their analysis to provide answers to: Who is the 
‘environmental refugee’? How did this concept emerge? In which context and 
through which phases of evolution? How was this concept criticized and why? Is 
there any legal instrument that recognizes such a concept or offers a protection for 
this vulnerable group? And what is the core mandate of UNHCR and IOM regard-
ing climate-induced displacement? The authors also revisit the concept of ‘environ-
mental refugee’, its emergence, evolutions, legal dilemmas, and criticism and 
investigate the extent to which such a concept can be employed to approach the 
ongoing massive waves of displacement around the globe.

In the same vein, Andrasko in Chap. 5, Looking Ahead: A Human Security 
Perspective to Tackling the Potential for Widespread Environmental Migration in 
Latin America, recalls that 25 million to one billion people globally could be dis-
placed by 2050 due to climate change-induced extreme events and environmental 
degradation. The Latin American region could face similar impacts that remain rela-
tively understudied, especially in the context of migration driven by climate change, 
environmental degradation, inequalities, and conflict. To fill such a gap, the author 
advocates for a regional approach to future pathways of environmental migration 
through a focus on sustainable management of natural resources and proactive cli-
mate change mitigation activities. According to the author, such pathways can make 
migration slightly easier within the region than outside and drive more cross-border 
migration than in other regions. Additionally, the author claims that addressing the 
reality of future environmental migration in an orderly manner requires long-term 
risk planning efforts capable of improving international and regional cooperation, 
capacity-building, and adaptive management of refugee resettlement programs. The 
author perceives migration as a valid adaptation approach in the face of rapid-onset 
events and for lowering exposure to slow-onset events, hence its importance as a 
part of climate change adaptation planning. Indeed, adaptive and forward-looking 
planning for environmental displacement is a way to avoid the anxiety, scrambling 
for funding sources, and sudden state of emergency in countries often associated 
with new refugee flows.

In Chap. 6, Environmental Migration in the MENA Region: The Case of Morocco, 
Ferreira Fernandes and Alves start by highlighting the importance of environmental 
factors in the process of human mobility as recognized by the IPCC, UNFCCC, and 
the Global Compact for Safe, Orderly and Regular Migration. However, the com-
plexity of the drivers of migration, according to the authors, tends to limit its analy-
sis from an environmental change perspective, due to the multifaceted decision of 
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migration. Moreover, since migrants can contribute to climate adaptation strategies 
in their home communities, the authors assert that the analysis of the challenges and 
positive potential of migration should be relevant to the overall debate on adapta-
tion. From this perspective, the authors undertake an overview of the studies that 
focus on the migration-environment-climate nexus in the Middle-East and North 
Africa (MENA). Their research highlights the gaps in the existing knowledge, 
which reflect the scarcity of studies in several MENA countries, despite being a 
hotspot of climate change and a home for excessive migratory movements com-
pared to other regions. More particularly, the authors refer to the Moroccan case, a 
polymorphic country in terms of migration flows, which registers one of the highest 
frequencies of studies covering the climate-migration nexus.

In Chap. 7, The Environment-Climate-Conflict-Displacement Nexus in the Arab 
Region: Implications and Recommended Actions, Chougrani and Behnassi notice 
that environmental and climate-induced migration in the Arab region and its enor-
mous impact on the national budget have received, to date, scant attention in the 
literature. To fill such a gap, the authors analyze the budgetary cost of environmental 
migration, taking into consideration the quality of local governance and the inter-
section of other significant drivers. Meanwhile, the feasibility of integrating and 
incorporating the cost of environmental migration into the Gross National Product 
(GNP) accounting has been demonstrated. Their analysis also shows a correlation 
between the constraints of internal and international displacement and the rapid 
environmental deterioration induced by natural resource depletion and scarcity, 
conflicts, climate change, disasters, desertification, and biodiversity loss. The extent 
to which environmental deterioration dynamics and internal conflicts are interlinked 
has been, therefore, examined. The analysis shows as well how and to what extent 
such conflicts affect the political boundaries of fragile states in the context of mass 
migration and the competition of global powers for influence, interests, and redistri-
bution of roles.

Chapter 8, The Changing Dynamics of Arctic Ecosystem and Indigenous Food 
Security: The Case of the Bering Sea Region, provides a foundational context for 
subsequent Chaps. 8 and 9 of this volume. It focuses on the Arctic region where 
global warming is reshaping both the marine ecosystem and communities depend-
ing on its services. According to Parlow, the rapid melting of the Arctic sea ice is 
injecting fresh water into the world’s oceans, thus causing a slowdown of the global 
ocean currents that circulate equator waters to the Arctic region, which in turn, are 
less able to cool the world’s oceans. This circulatory slowdown generates erratic 
weather patterns and a ‘feedback loop’ thus melting more Arctic sea-ice and creat-
ing yet more global warming as atmospheric temperatures rise. In this particular 
context, the author tackles one of the complex existential crises through the lens of 
the Bering Sea, contextualizing the accelerating changes in one of the richest eco-
systems worldwide. It also portrays the resilience actions by those who live on the 
front lines of the climate catastrophe. By further narrowing the focus on St. Lawrence 
Island, the author reveals the cascading changes to the Bering’s complex food web 
and their negative impacts on Arctic coastal communities’ food security. The author 
believes that since such communities contribute the least to the global carbon 
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footprint, yet retain the highest level of knowledge on how to maintain the marine 
ecosystem’s balance, the world might look more deeply to Arctic’s Indigenous 
Peoples as a guiding force to address the existential threat currently facing the 
humanity. This chapter also describes how melting Arctic sea ice changes ocean 
current and the earth’s temperatures through a self-perpetuating ‘feedback loop’ 
that accelerates climate.

In Chap. 9, Arctic Geopolitics, Cross-Boundary Soft-Power, Ecosystem 
Protection, and Human Security in the Bering Sea and Strait, Parlow addresses a 
myriad of complex and interrelated dynamics affecting the condition of the Arctic 
region, which serves as the Earth’s thermostat, through a special focus on the Bering 
Sea. In this region, global warming is causing a cascading series of changes to the 
marine ecosystem, Indigenous communities, and the unfolding geopolitical and 
commercial interests amongst Russia, China, and the United States that, together, 
are reconfiguring the region. As the previously ice-bound globally accepted ‘Zone 
of Peace’ is now a paradox, the emerging dynamics raise significant questions 
regarding strategic cooperation and environmental strategies. Indeed, the United 
States and Russia have recently agreed that cooperation on marine ecosystem pro-
tections, regardless of contentious marine boundary issues, is vital. However, this 
geo-strategic stand also raises vital questions for coastal communities that vitally 
depend on marine resources. In addition to this, the author also addresses the global 
implications of a warming Arctic region, due to greenhouse gas emissions more 
than economic development, especially that the ‘feedback loop’ triggers more 
global warming and potentially catastrophic changes in both marine and terrestrial 
ecosystems.

In Chap. 10, Decolonization, Food Sovereignty, and Climate Risks: The Case of 
St. Lawrence Island in the Bering Sea, Arctic, Parlow recalls that human-induced 
warming is increasing the sea-ice melt and permafrost collapse and altering species 
migrations on land and sea. This impacts the local flora and fauna in the Arctic and 
also the Indigenous peoples who depend on hunting and fishing activities for sur-
vival. However, the author believes that past colonization – and its contemporary 
legacy – is the main impediment to Indigenous peoples’ ability to address climate 
damage and protect both Arctic marine and terrestrial ecosystems in their areas of 
customary use and occupancy. This chapter discusses the era of the Russian and 
European contact to today’s spate of international, American, and other Arctic 
national domestic laws that would appear to restore Native peoples into domestic 
and international decision-making. As this, sadly, is generally not the case, the 
author describes the context of current and ongoing developments by Native peo-
ples to play a greater role in shaping Arctic law and policymaking. She presents the 
successful trajectory of multi-scale initiatives through which Native peoples seem 
to recover the right to self-determination, sovereignty, and a relationship with tradi-
tional lands and waters. For the author, the millennial story that is unfolding in St. 
Lawrence Island in the Bering Sea is the story of an island that is exposed to an 
existential threat of climate change. St. Lawrence Island, says the author, is an 
example of the courage and resolve of humanity that is currently engulfed in 
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catastrophe, and a true story of a people whose self-determination and sovereignty 
must include meaningful participation in decision-making processes.

In Chap. 11, Spatial Distribution and Geosimulation of Non-Timber Forest 
Products for Food Security in Conflict Area, Deafalla et al. focus on conflict-affected 
areas where civilians often suffer from loss of livelihoods and increased food inse-
curity. Disruption of food systems and markets, in the case of the Nuba Mountains 
of Sudan, resulted in higher food prices and shortages of water, food, and fuel. 
Armed conflicts impacted the soil structure and destroyed farmland, mills, storage 
facilities, and machinery. Besides that, increasing insecurity and roadblocks pre-
vented humanitarian convoys from reaching the most vulnerable. Therefore, the 
authors attempt to explore, analyze, and predict the spatial relationships that affect 
the collection of Non-Timber Forest Products (NTFPs) using geostatistical analyst 
tools. They use disaggregate statistics to test and model such a relationship, making 
it a viable methodology for studying NTFPs, associated with household food supply 
in Nuba Mountains. The models used in the study allowed the pattern of association 
to be visualized and all statistical values to be spatially represented on maps. The 
authors concluded with some recommendations to guide decision makers and devel-
opment agencies in making interventions that will have sustainable and equitable 
implications.

In Chap. 12, Ecology of Zoonotic Pathways Indicating Conflict and Mass 
Migration, Kruidbos attempts to illustrate how ecosystem stability theory has been 
explained by early models, evolving towards ideas about how biodiversity and func-
tional overlap of species create ecological system resilience. For the author, such a 
theory explains how damage to existing systems can lead to virtually irreparable 
ecological regime shifts that, in turn, lead to serious damage to safety and security. 
Through the so-called dilution effect, the author explains the outbreak of the new 
coronavirus (SARS-CoV-2), which now causes the zoonotic pandemic disease 
COVID-19, as a symptom of very serious damage to the stability of ecosystems 
worldwide, clearly illustrating the worldwide social-ecological conflict. The author 
also shows that biodiversity loss, habitat alteration, and climate change are all inter-
related, influenced by, and crucial to the human existence. Therefore, a profound 
understanding of ecological fundamentals is critical to any strategy involved in 
maintaining long-term viability between humans and nature. The author claims that 
the loss of species and habitat over the last decades has increased to such an extent 
that it has now even affected the climate system. Climate change, in turn, affects 
resource availability, therefore influencing conflict behavior. From such a perspec-
tive, the author tries to provide both a theoretical background and an introduction to 
possible solutions to human-induced conflict and mass migration.

In Chap. 13, Tree Species Classification of the Conflict Regions of Sudan Using 
RapidEye Satellite Imagery, Deafalla and Csaplovics focus on conflict-affected 
contexts, where forests not only provide multiple benefits to local communities but 
also help in environment conservation and climate mitigation. However, if such 
resources are not sustainably and equitably managed, this will contribute to further 
environmental degradation and global warming. Focusing on the case of Sudan, the 
authors report that Non Timber Forest Products (NTFPs), in particular, started to 
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gain considerable importance as inputs for industry, medicine, and food consump-
tion, particularly during extreme events such as drought and famine. Therefore, 
information about the land cover, particularly the tree species, is crucial on techni-
cal, economic, and ecological grounds. Forested areas often cover large expanses 
making them difficult to analyze using traditional and costly methods of creating 
forest inventory. With the advent of remote sensing (RS), the scope of effective 
planning and management of natural resources has considerably widened. In this 
perspective, the authors claim that vegetation mapping may be a primary require-
ment for various management and planning activities at the landscape level. Their 
study focused, therefore, on developing methods of tree species identification in 
conflict areas using aerial hyperspectral data. In fact, through the use of RS images, 
researchers in forest resource use have inspired relevant decision and policy-making 
processes. However, the authors think that NTFPs are not adequately treated since 
there are no clear mechanisms and extension services to improve their quantity and 
quality. Furthermore, there is a huge lack of reliable data on the geo-location of 
trees species, their production and trade, and the number of people involved, which 
makes it hard to assess the effective contribution of NTFPs to rural livelihoods. 
Therefore, the authors attempt to map the NTFPs species and investigate the role of 
these products under specific circumstances like armed conflicts within the perspec-
tive of guiding the design of sound NTFPs management.

In Chap. 14, Securitization of Human-Induced Environmental Conflict: 
Implications for the Military, Kruidbos builds on the findings of Chap. 11 in this 
book and believes that the Anthropocene era, marked by global change and a pre-
cipitous slope of species extinction, requires unorthodox measures to counter some 
shifting dynamics. In addition to the enormous increase in the global human popula-
tion, the author identifies several specific actors that can be held responsible for 
such shifts. The ecological effects generated by these actors differ in nature and 
manifest across different organizational levels. Since these processes are likely to 
have a significant impact on the future international safety and security landscape, 
the author assesses the potential of the securitization of human-induced environ-
mental conflict. Such a framework offers the possibility to restructure the existing 
multidisciplinary and multidimensional deployment of military capabilities with a 
specific focus on conflict prevention. Within this perspective, the author identifies 
wildlife crime issues such as illegal wildlife trade and habitat destruction as an argu-
ment for the use of special military capacity. This is justified by the fact that such 
crimes are one of the root causes of future international destabilization that may 
result in a fluid mosaic landscape of diverse state and non-state actors. To support 
his reasoning, the author highlights the importance of new capabilities from a mul-
tidisciplinary approach, in which diplomacy-development-defense is intertwined 
with ecology and time (3D-ET) as a means to reduce human-environmental conflict.

On a local scale, Bourhim, in Chap. 15, Resolution of User Rights Related 
Conflicts in Collective Rangelands Through Negotiation, focuses on rangeland- 
related conflicts by reference to the case of Morocco. Such areas are mostly mar-
ginal lands for annual crops due to many factors including drought, low soil fertility, 
risk of erosion, etc. in addition to their legal status which hinders their development 
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because of intensive farming. Collective rangelands, however, existed in a harmoni-
ous state, as there was a balance between the supply of fodder resources and live-
stock needs. However, the conditions of these areas have been increasingly 
deteriorating. The author identifies several changes in these areas, including the 
decline in the roles and importance of traditional institutions, cumbersome admin-
istrative procedures in terms of transhumance licenses, the non-compliance with the 
regulations, illiteracy, the negligence observed by local population and beneficia-
ries, and the contested legitimacy of the law. These changes contribute to the emer-
gence of major conflicts whose solutions could be found in deal-making or 
formulation of charters through negotiation with the potential to organize the access 
to land and the exercise of user rights. The success of these measures largely depends 
on the approval of sedentary and transhumant parties. Based on empirical evidence, 
the author claims that customary norms could form the basis for a concerted regula-
tion of collective user rights to ensure the sustainability and resilience of collective 
rangelands as vulnerable areas.

Focusing on the same context, Mliless and Larouz, in Chap. 16, Reporting 
International Conflicts Through the Environmental Discourse, analyze the Moroccan 
Sahara conflict as a case study. While environmental justice is commonly the frame-
work guiding the actions and objectives of most international environmental NGOs, 
the case of the Environmental Justice Organizations Liabilities and Trade’s (EJOLT) 
seems unconventional for the authors since its approach distorts the reality of the 
Moroccan Sahara. Against the expectations and principles of environmental justice, 
the EJOLT has targeted many achievements made in the region in economic and 
social development and preferred taking a pro-Polisario disinvestment stand, claim-
ing that environmental justice should prevail, making a separatist movement benefit 
from the disputed resources. To demystify such a discourse, which considers the 
exploitation of the region’s resources as a ‘reinforcement of the occupation by 
Morocco’, the authors assess the EJOLT’s homepage and extract its narratives using 
the content analysis (CA) method. The findings revealed that the EJOLT uses a 
biased discourse – mostly distorted and defamatory – that failed to provide the real 
picture of the population in the region, therefore triggering violence, insecurity, and 
instability in the region, and by extension serving potentially interested agendas.

The collection of these diverse case studies shows that many developing country 
regions are already facing climate-related migration and displacement, which are 
exacerbated by several socio-economic and political drivers. Most of these risks 
emerge from socio-ecological imbalances and disruptions. Therefore, this volume 
has been designed in complementarity with another volume recently published 
under the title, Social-Ecological Systems in the Era of Risks and Insecurity  – 
Pathways to Viability and Resilience (Springer 2021), co-edited by Behnassi M., 
Gupta H., El Haiba M., and Gopichandran R. This volume further analyzes the vari-
ous risk dynamics and forms of insecurity currently threatening social-ecological 
systems and how it could lead to conflicts and displacement, reflecting on potential 
pathways to achieve resilience. This volume particularly focuses on countries from 
the Global South – especially Africa and Asia – given their specific situations in 
terms of environmental and climate vulnerability, resource decline, and security 
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implications. But, spillover effects to the developed country regions, which might 
face large-scale influx of migrants, could be expected and should be accepted in 
order to deploy appropriate methods for the benefit of all concerned parties.

This volume, therefore, provides a timely contribution to the scientific debate 
covering the key dynamics of the nexus between climate change, conflict, and dis-
placement from human security and resilience perspectives. The volume’s chapters 
address the theoretical background of the nexus while expressing the need to build 
more migration-sensitive infrastructure and policies. Empirical cases directly or 
indirectly relevant to such a nexus are also presented and discussed. In addition, the 
volume explores various response mechanisms to address the nexus-related chal-
lenges, evaluate their effectiveness, identify their implications for the nexus itself, 
and develop pathways susceptible to guiding future change processes. We do hope 
that these two volumes contribute to the advancement of science and knowledge 
while positively impacting the wellbeing of human societies and the balance of 
ecosystems on the ground through informed and insightful policy-making processes.
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Chapter 2
Climate-Conflict-Migration Nexus: 
An Assessment of Research Trends Based 
on a Bibliometric Analysis

Neeraj Kumar Singh and Himangana Gupta

Abstract The research on climate-conflict-migration issues started picking up around 
2004, 12 years after the United Nations Framework Convention on Climate Change 
(UNFCCC) was established in 1992. The impacts of climate change started to become 
more visible and related migration and conflict became issues of social and political 
concern, which has been captured by researchers worldwide. This chapter examines the 
trends in research on the climate-conflict-migration nexus (326 publications), and 
broadly on climate migration and refugee concerns (10,138 publications) from 1990 to 
2019, using bibliometric indicators. The study materials were sourced from the Scopus 
database, a bibliographical and citation database which provides access to quality con-
tent. For the 326 nexus publications, we capture the geographic distribution, major sub-
domains viz, consequence/impact, security/insecurity, policy, health, solution, migration 
and conflict, top authors engaged in this research, and the top funders. This helped us 
understand and reflect on the major gaps in the research output and how this could shape 
future debate on climate- related migration. The findings reveal that research publica-
tions have been rising exponentially in the last few years, with a noticeable peak in 2018. 
The cumulative world output on climate migration and conflict issues increased from 
724 (7.14%) publications in the 15 years between 1990 and 2004 to 9413 (92.84%) in 
the succeeding 15 years from 2005 to 2019. The United States of America record the 
highest number of publications in this research area. So far, there is less research on the 
solutions side, thus there is a need to reflect on how this fast-emerging concern can be 
tackled globally, given that each country is exposed to climate risks but with differenti-
ated vulnerability and adaptive capacities. Large-scale cross-border migration can create 
resource deficits, thus worsening existing conflicts or shaping new ones.
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1  Introduction

Migration was largely the result of a change in demand and supply of location- 
specific amenities (Graves, 1980). Urban settlements were themselves driven by 
climatic conditions (McLeman & Smit, 2006), and a further change in these condi-
tions is driving settlements from one place to another. Climatic conditions are being 
viewed as one of the important drivers of migration and also conflict (Abel et al., 
2019; Reuveny, 2007). As per the Intergovernmental Panel on Climate Change 
(IPCC), the dynamics of the interaction of mobility with climate change, just like 
other elements of human security, are complex and so a direct causation cannot be 
established. But it recognizes that extreme weather events are the most direct path-
way from climate change to migration, displacing populations at least in the short 
term (IPCC, 2014). The IPCC’s first assessment report in 1990 pointed out that the 
gravest effects of climate change are likely to be human migration as millions could 
be displaced by shoreline erosion, coastal flooding, and severe drought but new 
areas to which they flee may not have support services enough to accommodate 
them (IPCC, 1992).

Beine and Parsons (2015) find that environmental factors may indirectly impact 
migration and that natural disasters beget greater flows of migrants to urban areas. 
There is a similar pattern of shift to the cities as a result of weather shocks in India 
(Sedova & Kalkuhl, 2020) and many middle-income countries (Cattaneo & Peri, 
2016). But it may still be very difficult to tag a refugee or migrant as a climate 
migrant (IPCC, 2014). The United Nations High Commissioner for Refugees 
(UNHCR) does not recognise the word ‘climate refugee’, mentioning that climate 
change would first cause internal displacement before it reaches a level where it 
displaces people across borders (UNHCR, n.d.). There have been discussions on 
securitisation of climate refugees; in the event of mass movements due to global 
warming, securitisation may act as a potential strategy to protect climate refugees 
(Boas, 2015). It is thus increasingly being recognised as an issue of human security 
(Bettini, 2014) caused by environmental insecurity and the uncertainty of response 
to the ongoing changes. The impacts of climate change are deemed to directly affect 
basic human rights like life and livelihood (Koubi et al., 2020).

The causal relationship between climate, conflict, and asylum-seeking has been 
established just recently (Abel et al., 2019). The debate on climate-induced migra-
tion often drew on a security lexicon and was more prevalent in media and policy 
circuits, but was fiercely contested by critical scholars (Bettini, 2014). However 
now, researchers around the world are studying these topics and publications on the 
climate-conflict-migration nexus have exponentially risen since 2008. Although the 
nexus, especially in the context of disasters, is still not well understood (Brzoska, 
2019), the research done so far covers the nexus issues in the context of environ-
mental damage due to forced displacements, bound to also increase conflicts in the 
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future due to climate change and food insecurity (Koubi, 2018; Koubi et al., 2020; 
Tafere, 2018), socio-economic transformations and conflicts resulting from climatic 
changes, and food and water insecurity (Endfield et  al., 2018; Levy, 2019). The 
intensity and gravity of such conflicts are yet to be understood.

In this chapter, we focus on the temporal distribution of research output on the 
climate-conflict-migration nexus which amounts to 326 publications. Such publica-
tions had been sourced from the Scopus database, a bibliographical and citation 
database which provides access to quality content. For the 326 publications cover-
ing the nexus areas, we show the geographic distribution, major sub-domains viz, 
consequence/impact, security/insecurity, policy, health, solution, migration and 
conflict, top authors engaged in this research, and the top funders. In the latter part 
of this chapter, we reflect on the major gaps in the research output and how this 
could shape the future debate on climate related migration. The findings show that 
although the nexus issues and dynamics are being recognized now, there is lesser 
research on how the related challenges could be tackled in the short run. Each coun-
try is exposed to climate risks but with differentiated vulnerability and adaptive 
capacities. Large-scale cross-border migration can create resource deficits, thus 
worsening existing conflicts or leading to new ones.

2  Materials and Methods

This research is based on bibliometric indicators. Bibliometrics is a method for 
measuring, monitoring, and studying scientific output (Campbell et  al., 2010; 
Gumpenberger et al., 2012). It enables the mapping and expansion of knowledge on 
a particular area of research, showing connections between the main publications, 
authors, institutions, themes, and other characteristics of the field under study 
(Gumpenberger et al., 2012; Vogel, 2014). When carrying out the bibliometric anal-
ysis of a research field, the first step is to evaluate the available databases, their 
suitability, and the consequences of using one or another (Sánchez et  al., 2017). 
Scopus and Web of Science enable the extraction of essential data for conducting a 
bibliometric analysis. The data for the present study was sourced from the Scopus 
database. Scopus is among the largest curated abstract and citation databases, with 
a wide global and regional coverage of scientific journals, conference proceedings, 
and books, while ensuring only the highest quality data are indexed through rigor-
ous content selection and re-evaluation by an independent Content Selection and 
Advisory Board (Baas et al., 2020).

The data on publications were collected from 1990 to 2019, considering that at 
the international level, the issue of migration due to climate change was first raised 
by IPCC in 1990  in its first assessment report (IPCC, 1992). It was, thus, more 
worthwhile to capture scholars’ interest in the subject after 1990. The main search 
strategy for the global output was formulated, where the keywords ‘Climate change’ 
AND ‘migration’ OR ‘refugee’ AND ‘Climate change’ OR ‘conflict’ AND ‘climate 
change’ were placed in the ‘Article title, Abstract, Keywords’, and further limited 
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the search output so retrieved to period ‘1990–2019’ within ‘date range tag’. The 
search string (shown below) for sourcing research output in the subject yielded 
10,155 global publications on climate change and migration from the Scopus 
database:

(TITLE-ABS-KEY (‘Climate change’ AND ‘migration’) OR TITLE-ABS-KEY 
(‘refugee’ AND ‘climate change’) OR TITLE-ABS-KEY (‘conflict’ AND ‘cli-
mate change’)

However, this search string did not show the nexus between climate change, 
migration, and conflict. It also included articles that mention plant and animal spe-
cies migration. Therefore, an additional string was used to specifically reflect on the 
migration and conflict nexus in the context of climate change:

(TITLE-ABS-KEY (‘climate change’ AND ‘migration’ AND ‘conflict’) OR 
TITLE-ABS-KEY (‘climate change’ AND ‘refugee’ AND ‘conflict’)

This string yielded just 326 publications, but covered the nexus issues showing 
how climate change could put human security at risk because of rising conflicts. 
Therefore, to make the analysis more streamlined from the nexus perspective, it was 
focused on these 326 publications. This main search strategy was later refined by 
‘Country/Territory Tag’ ‘Author Name Tag’, ‘Source Title tag’, ‘Affiliation Tag’, 
and ‘Funding Sponsor’ to get data distribution by countries, author-wise, source 
title wise, affiliation wise, and funding/sponsor wise.

To further study the specific issues related to the climate-conflict-migration 
nexus, ten sub-domains were selected, which include consequence/impact, security/
insecurity, policy, health, displacement, force, vulnerability, risk, exposure, and 
extreme events/disaster. These keywords were entered in the search field and ‘Article 
title, Abstract, Keywords’ fields were selected, and combined with the main search 
string using AND operator. For example, to retrieve the total number of publications 
on the consequence/impact subdomain, the following search string was used:

(TITLE-ABS-KEY (‘climate change‘ AND ‘migration‘ AND ‘conflict‘) OR 
TITLE-ABS-KEY (‘climate change‘ AND ‘refugee‘ AND ‘conflict‘) AND 
TITLE-ABS-KEY (‘Consequence‘ OR ‘impact‘) AND PUBYEAR > 1989 AND 
PUBYEAR < 2020.

3  Results and Analysis

3.1  Overall Publication Output and Growth

Global research in the domain of climate change and migration returned 10,155 
publications in 30 years from 1990 to 2019 (Fig. 2.1). The annual output increased 
from seven publications in 1990 to 1057 in 2019. The cumulative world output in 
climate change and migration research in 15 years (1990–2004) increased from 724 

N. K. Singh and H. Gupta



17

(7.12%) to 9431 (92.87%) during the succeeding 15 years from 2005 to 2019. This 
clearly shows that the interest of the scholars in this particular research area has 
increased in the last 15 years. This may also mean that the problems and conflicts 
induced by climatic changes have risen over time. This is alarming in the sense that 
though we do not yet have proper definitions of ‘climate refugee’ or we cannot give 
a particular refugee the ‘climate refugee‘ tag, migration flows triggered by climate 
risks may continue to rise. The lack of international protection and preparedness of 
many countries would further have a negative impact. However, the next section 
shows particularly which issues are more alarming and have been more broadly 
captured before and after 2005.

3.1.1  Subdomains and Major Topics Covered by the Researchers

From the selected sub-domains (Fig. 2.2), the consequence/impact was the highest 
consideration by the scholars, especially in recent years. The publications raised 
rapidly after 2015, citing concerns of climate change impacting health, food avail-
ability, and increased disasters. The next three major sub-domains are policy, risk, 
and security/insecurity. Although there is no defined trend for these three sub- 
domains, publications continue to rise over time. For ‘security’, there was a sudden 
peak in 2010, the reasons for which are difficult to ascertain. The publications on 
‘security/insecurity’ discuss national security implications, protection of climate 
refugees, enhanced international cooperation, and food security (Beniston, 2010; 
Janes, 2010; Nicholson, 2010; Schiermeier, 2010). Conversely, Hartmann (2010) 
raised the question of how portraying climate change as a security threat could mili-
tarise the provision of development assistance and distort climate policy. ‘Disaster/
extreme events’, ‘health’ and ‘displacement’ were other important issues captured 
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by scholars. Displacement is seen as a manifestation of vulnerability (Beniston, 
2010), which may be caused by climate change, land degradation, freshwater avail-
ability, and extreme weather events (Naude, 2010). A study on migration in Africa 
finds that civil and interstate conflicts, lack of democracy, and poverty are the most 
important drivers of mass population displacements, whereas climate change has 
just an indirect effect (Bayar & Aral, 2019). Another study finds that climate change 
will give impetus to already existing factors like political instability (Naude, 2010), 
including conflicts. Koubi et al. (2020) find that most research on climate-conflict 
nexus highly focuses on the effects of climate variability and also on natural disas-
ters to a lesser extent. This might lead to interstate as well as low intensity conflict. 
To solve future crises, integration of climate and conflict policy areas is needed, but 
there are obstacles when it comes to translating policy into practice (Gyberg & 
Mobjörk, 2021). While policy is currently the second highest sub-domain being 
stressed on in climate-conflict-migration publications, ‘exposure and vulnerability’ 
was not so much highlighted, which gives an understanding that there is a lack of 
direct scientific evidence and projections as to how, when and where climate change 
could cause the maximum impact on migrations, based on differentiated vulnerabil-
ities. This might also be the reason for gaps in policy and practice. Unless policy is 
backed by science, chance of implementing good practices is a far-fetched dream. 
According to Mach and Kraan (2021), the climate-conflict dynamics include the 
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inevitability of science–society interactions in climate-related research, the rele-
vance of which will keep increasing for climate–conflict research as global warming 
intensifies. There is, therefore, a need for more concrete research on risk, vulnera-
bility, exposure and health impacts which would form a stronger base for policies 
that can avoid conflict and forced displacements.

3.1.2  Prominent Keywords in the Researches

All research papers had three main keywords – climate, conflict and migration as 
that were the primary criteria for selecting the papers. The keywords ‘human’, ‘con-
flict’, and ‘refugee’ were the most cited in publications (Fig. 2.3). The publications 
discuss the increased risk of conflict as a result of climate change, which may also 
cause forced displacement or migration (Levy, 2019; Webersik, 2012), and could be 
violent in nature (Koubi, 2018). Changing agricultural production patterns can 
shape conflict risk, while added impact of climate change can cause social unrest, 
establishing a strong climate-migration-unrest link (von Uexkull & Buhaug, 2021). 
For example, migration from Mexico to the United States is reduced with higher 
levels of rainfall (Puente et al., 2018). Importantly, health figures as ‘Health Hazard’ 
and ‘Public Health’. It is also the 5th highest studied sub-domain (Fig.  2.2). 

Fig. 2.3 Top keywords figuring in the research outputs. (Source: Developed by the authors)
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Displacements could create health hazards for refugees (Bayar & Aral, 2019; Janes, 
2010; Levy, 2019), as there might also be a lack of enough health facilities in receiv-
ing regions. It may also create security risks for receiving countries (Cattaneo & 
Peri, 2016). Disasters, extreme weather events, and drought that are similar in nature 
have been discussed in more than 40 research publications.

All other keywords have almost equal weightage quantitatively based on their 
reference in the publications. But it is important to note that climate related migra-
tion is linked to various subjects ranging from socio-economics to sustainable 
development. This seems to be extending to and overlapping with a larger chunk of 
other activities, and that we are able to see only the tip of the iceberg.

3.2  Geographic Distribution of Research Outputs

Researchers from more than 74 countries are engaged in climate-conflict-migration 
research, which may relate to their national or local circumstances under study or 
may provide a global perspective (Fig. 2.4). Of these, the top five countries contrib-
uted a 71% share to the global output in 30 years from 1990 to 2019. The United 
States contributed 25% of global share, followed by the United Kingdom, Germany, 
Australia, and Canada (with 18%, 14%, 9%, and 6%, respectively) from 1990 to 
2019. During this 30-year period, the top ten countries (United States, United 
Kingdom, Germany, Australia, Canada, Switzerland, South Africa, China, Norway, 
and Italy) have contributed 92% of the publications. As many as 64 countries had at 
least one or more publications, and ten countries had more than 10 publications on 
climate change and migration.

Fig. 2.4 Geographic distribution of publications on climate change and migration. (Source: 
Developed by the authors)
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There were no publications from the top two countries on this topic until 2000; 
that is why instead of taking 30 years window, only 20 years windows were taken. 
The cumulative world output in climate change, conflict and migration research for 
the United States in the first ten years (2000–2010) increased from 14 (17.72%) to 
65 (82.27%) and during the succeeding ten years from 2011 to 2019. Similarly, for 
the United Kingdom, the cumulative world output in the first ten years (2000–2010) 
increased from 11 (18.33%) to 49 (81.66%) and during the succeeding 10 years 
from 2011 to 2019. The United States collaborated with 34 countries on this topic 
(Fig. 2.5a). The top five countries with which the United States collaborated were 
United Kingdom (8 publications) Germany (6 publications), Canada (4 publica-
tions), Belgium (3 publications), and Brazil (3 publications). These five countries 
contributed a 30% share to the publications. Similarly, the United Kingdom col-
laborated with 35 countries on this topic (Fig.  2.5b). The top five counties with 
which the United Kingdom collaborated were Australia (8 publications), USA (8 
publications), Germany (7 publications), South Africa (7 publications), and Norway 
(6 publications). These five countries contributed a 69% share to the publications.

As evident, most developed countries are more active in climate-conflict- 
migration research. The reason is probably their anticipation of immigration flows 
from neighbouring countries. There have also been collaborative researches with 
countries in Africa and Asia, which are most vulnerable. Although there is a press-
ing need to study the conflict potential as a result of increasing resource-related 
migrations in the developing countries, they have not been so forthcoming on dis-
cussing this topic. It is clear that they are still struggling for more basic needs of 
survival, but since they may face the maximum impacts of climate-induced migra-
tion and conflict, preparedness for this may soon become as essential as basic needs.

3.2.1  Funding Organisations

The bibliometric profile of the top ten funding organisations is given in Fig. 2.6. In 
all, a total of 74 funding organizations worldwide funded nearly 326 climate change- 
conflict- migration research publications during 1990–2019. Out of 326 research 
publications on this topic, 57 were funded by 74 funding agencies, and the remain-
ing 269 were put under the ‘undefined’ category by the Scopus database.

The top funding organisation is Deutsche Forschungsgemeinschaft (Bonn, 
Germany), which has funded five publications, followed by the European 
Commission which has funded four. The top ten funding organisations contributed 
an 8% share to the global output in 30 years from 1990 to 2019. In fact, there was 
no funded publication from these organisations until 1999. The total funding from 
these top ten agencies in the first 15 years (1992–2005) is only two publications, 
which increased to 21  in the next 15  years (2006–2019). The Deutsche 
Forschungsgemeinschaft, which is the first top funding agency for this topic, started 
funding research from the year 2011 and funded only one research publication each 
on 2011, 2012, 2016, 2017, and 2018. The European Commission, which is the 
second top funding agency in this area, started funding research in 2009. The 
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highest number of publications were funded in 2018 (14), followed by 12 in 2019. 
This recent funding, especially from Germany and the European Union, points to 
the fact that there had been large-scale migration of Palestinians due to the political 
instability and war in their own country, leading to widespread conflict (BBC, 2017; 
Rommel, 2017). If a similar situation arises in the face of climate change, or if 
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climate impacts intensify the existing problems, preparedness would be a must for 
countries providing asylum, especially to avoid getting into a situation of violent 
conflict. In addition to financial resources needed to support refugees, additional 
resources are needed to curb violence, creating further economic instability on part 
of the supporting country.

3.3  Authors and Journals Engaged in Research on Climate 
Change and Migration

3.3.1  Authors and Impact of Their Research

As many as 160 authors participated in global research on climate-conflict- migration 
nexus during the period 1990 to 2019. The productivity in this research area of the 
top 15 most productive authors varied from 02 to 06 publications. Together, they 
contributed 60 (18%) global publications during this period. The Scientometric pro-
file of these 15 authors is presented in Fig. 2.7. Germany is home to the highest 
number of highly cited researchers. Out of a total of 60 research publications by the 
top 15 authors, 19 works, representing 6% of total publications, were published 
from Germany. However, the highest cited author is Butler, Colin D. from the 
Australian National University, Canberra, Australia with 55 citations for his 06 
research papers on this topic. For 60 research publications out of the total of 326 
published by these 15 authors, Global Environmental Change1 was the preferred 
journal.

1 https://www.journals.elsevier.com/global-environmental-change
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3.3.2  Most Productive Journals

The bulk of publications on climate-conflict-migration research (54%, 177) 
appeared in journals, and the remaining appeared as book chapters (20%, 64), 
reviews (11%, 36), or books (6.44%, 21). The top ten most productive journals 
(Fig. 2.8) published 47 papers, and together they account for a 14.41% share of total 
output during the period 1990 to 2019. The most productive journals in the subject 
are Global Environmental Change (5 papers) followed by Nature (5 papers). It is 
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heartening to see that most such research is being covered by top-ranked journals 
that have a wider reach. Such reach will help bring awareness among the academic 
community regarding specific challenges their countries might face and further 
spearhead research.

4  Future Pathway

There are no robust global estimates of future displacements, but there is significant 
evidence that planning and increased mobility can reduce the human security costs 
of displacements induced by extreme weather events (IPCC, 2014). The lack of 
global estimates and research on differentiated vulnerabilities, however, may make 
it difficult to consider this a part of a national plan or a security issue. Implications 
of gradual climate change and the potential of conflict are also important research 
gaps (von Uexkull & Buhaug, 2021). The literature trends point to four major find-
ings: (i) Displacements and conflicts are bound to rise not only because of climate 
change but as a compounded effect of political instability or poverty, in addition to 
weather uncertainties; (ii) there is already evidence of migration from rural to urban 
areas and to other countries, specifically because of climate change, and arising 
conflicts due to non-acceptance by the local population; (iii) there are minimal or no 
adaptive mechanisms that are already developed or are in the process of developing 
to manage the influx or stop the outflow of the population as a result of climate 
change, and avoid conflict situation; and (iv) there is a lack of research, particularly 
on how this nexus could pose more complicated questions in the future by increas-
ing vulnerabilities, making it difficult to predict climate-related migration and con-
flict for the most vulnerable countries.

This shows that in addition to working towards mitigating climate change, there 
is a need to strengthen adaptive capacities in rural areas of low- and middle-income 
countries. Second, there is a need to assess the resource availability in the context of 
a country’s own rising population and the possibility of influx from neighbouring 
countries. Third, strategies must be developed at the national level to manage dis-
placement and conflict issues arising as a result of climatic changes. Fourth, more 
scientific research to predict future changes is needed in order to identify the regions 
that could be worst hit from outflux and influx, and whether those regions are pre-
pared enough to tackle the resulting conflicts.

5  Conclusion

This quantitative assessment helped in understanding the trends and inclination of 
research pertaining to the climate-migration nexus, with its implications for con-
flict. The study reveals that publications in this research area have been rising expo-
nentially during the last few years, and were the highest in 2018. The cumulative 
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world output on climate migration and conflict issues increased from 724 (7.14%) 
in 15  years (1990–2004) to 9413 (92.84%) publications during the succeeding 
15 years from 2005 to 2019. There is a higher inclination of scholars towards impact, 
health, security, and disasters. However, there have been lesser studies on the expo-
sure and vulnerability side, thus making it difficult to predict future movements. 
Also, climate crises are likely to cause larger migration movements towards cities, 
and also influence the receiving countries which are already suffering from conflicts 
due to political instability. This will increase the chances of major and minor con-
flicts in resource deficient or disaster-stricken countries, exacerbating existing con-
flict situations (e.g. political instability, religious conflicts). Still, there are fewer 
researches originating from more climate vulnerable countries compared to abun-
dant researches from countries that may actually bear the influx of refugees. The 
United States and the United Kingdom had the highest number of publications in 
this area, while the European Union has been the largest funder of such kind of 
research projects. This shows that the recognition of climate- migration-conflict 
nexus is still in its infancy in countries that are going to undergo the most chal-
lenges. There needs to be a push for higher academic research in this field to help 
get prepared for an uncertain future. The research needs to reflect on how this fast- 
emerging concern can be tackled globally given that each country faces serious 
threats induced by climate change, despite their differentiated adaptive capacity.
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Chapter 3
Climate Change Response Mechanisms 
and the Risk of Increasing Vulnerability: 
Conceptual Background and Pathways 
of Change

Mohamed Behnassi, Gopichandran Ramachandran, and Gitanjali Nain Gill

Abstract Climate-induced impacts and disasters are increasingly affecting social- 
ecological systems worldwide by generating or amplifying risks and vulnerabilities. 
Yet, climate response mechanisms too may generate similar implications, which 
may increase the likelihood of conflicts and human displacements. Focusing on 
adaptation, as one of the mainstays of climate change governance, this chapter aims 
to highlight that related policies and actions may, in some instances, generate unex-
pected outcomes and risks which erode resilience instead of building it. To substan-
tiate this, the analysis investigates the drivers, forms, and manifestations of 
maladaptation by reference to existing theoretical and empirical research. 
Accordingly, the maladaptation and migration nexus is analyzed from an inclusive 
governance and science-based policy making perspective. Alternative approaches to 
address maladaptation to ensure resilience and sustainability through adaptation 
strategies are identified and discussed as well. Throughout the chapter, the analysis 
prescribes the needed guidelines to be considered while elaborating, implementing, 
and evaluating adaptation actions to ensure the achievement of expected outcomes 
and to avoid potential tradeoffs and negative implications. Results show that some 
adaptation strategies and interventions in many contexts have undermined the 
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 balance of ecosystems and the resilience of local communities, creating additional 
conditions for increased human insecurity, including the compulsion to migrate.

Keywords Adaptation · Climate change · Maladaptation · Mitigation · Social- 
ecological vulnerability

1  Introduction

The Intergovernmental Panel on Climate Change (IPCC) states that a continued 
global warming of 1.5–2 °C will be exceeded during the twenty-first century unless 
strong reductions in carbon dioxide and other greenhouse gas emissions take place 
in the coming decades (IPCC, 2021). Empirical evidences indicate that climate 
change related impacts and disasters have the potential to compromise development 
achievements and severely affect social-ecological systems by triggering or ampli-
fying risks and vulnerabilities. These, in turn, increase the likelihood of tension, 
conflicts, and human displacement in vulnerable regions.

The global crisis caused by the COVID-19 pandemic and the various climate- 
induced disasters and hazards have severely impacted all aspects of life. The pan-
demic has progressed pari passu with global scale ecosystems perturbations: oceans 
continuing to warm, glaciers melting, and many ecosystems continuing to collapse. 
These ongoing risk dynamics are challenging and urge societies at all scales to 
rethink development and security approaches. It is equally important to look at 
recovery through the lens of social, environmental, and climate justice, sustainabil-
ity, resilience, and human security. This calls for a paradigm change inspired by 
evidence-based governance for common good.

Countries are increasingly faced with the challenge to make immediate and sig-
nificant policy choices and take unprecedented action to protect lives and avoid 
catastrophic societal consequences. A coherent response to climate change through 
structural changes in production, consumption, and mobility will strengthen coun-
tries’ abilities to prepare, respond, and recover. Interconnected adaptation strategies 
that leave no one behind while restoring ecosystems, would further address and 
inculcate resilient and sustainable recovery. These include efforts to enhance inno-
vative climate financing, food and water security, disaster mitigation and prepared-
ness, climate-resilient livelihood development, nature-based solutions to 
development, ecosystem conservation, and climate-conscious governance. 
Decoupling development pathways from carbon emissions, overuse of natural 
resources, and waste generation are extremely important to ensure a resilient and 
sustainable recovery.

Nevertheless, many climate response mechanisms are not sufficiently shaped to 
reduce emerging risk dynamics and their implications. A growing trend in literature 
supports the assumption, based on empirical evidence, that inappropriately designed 
adaptation, mitigation, climate finance, science and technology transfer, may gener-
ate more social and environmental vulnerability and human insecurity with the 
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potential to trigger more conflicts and displacements. Some interventions are under-
mining the balance of ecosystems and the resilience of local and indigenous com-
munities – ‘resilience grabbing’ – while depriving such communities of their rights 
to land, water, food, and biodiversity on which their livelihoods are based. For 
example, voluntary or forced migration or displacement of affected communities 
are amongst the most disruptive of such externalities. This is mainly due to inter- 
connected routes and the scale of impact felt across geographies and ecosystems, 
which makes the world ever smaller. The United Nations High Commissioner for 
Refugees (UNHCR) in its 2021 report identifies climate change as one of the drivers 
of refugee movements (UNHCR, 2021). The UNHCR’s perspective to define “per-
sons displaced in the context of disasters and climate change” reinforces the need to 
address issues especially faced by disproportionately vulnerable communities. 
Migration may be viewed either as a failure of adaptation or as an adaptive strategy 
to tackle vulnerability. Such elements, as exposure to the challenge and system sen-
sitivity to perceive, respond and develop adaptive capacities to sustain transitions, 
determine outcomes. This is also true of displaced people at the site of climate 
emergency and related hotspots that experience extreme stresses.

This chapter assesses climate change strategies – with a focus on adaptation – by 
identifying the mechanisms through which negative effects can unfold in climate 
actions, especially maladaptation. The objective is to highlight that these strategies, 
if not appropriately elaborated, implemented, and evaluated, may generate new vul-
nerability risks that can trigger both conflicts and displacements. The chapter also 
presents guidelines that should be considered while elaborating, implementing, and 
evaluating climate response mechanisms to ensure expected outcomes and to avoid 
potential trade-offs or negative outcomes.

2  When Adaptation Increases Vulnerability: The Risk 
of Maladaptation

Adaptation is one of the mainstays of climate change governance. Its importance is 
increasingly recognized not only by high-level stakeholders including governmen-
tal bodies and the scientific community, but also by those citizens who perceive 
climate change as one of the most significant development and security challenges 
facing the world. Adaptation may take multiple forms in most countries impacted 
by climate change. It is designed to empower and increase the climate resilience of 
vulnerable groups and ensure food, water, livelihood and health security, biodiver-
sity conservation, and increased disaster risk reduction and management. Recently, 
however, there are debates about the effectiveness of adaptation and the climate 
adaptation community’s approach. Several large-scale systematic literature reviews 
have analyzed studies of climate change adaptation and recognized that there is a 
glaring lack of engagement regarding the potential for adaptation measures to exac-
erbate and/or redistribute risk and vulnerability (Lang, 2019).

3 Climate Change Response Mechanisms and the Risk of Increasing Vulnerability…
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According to Magnan et al. (2016), there is a consensus that concerted efforts are 
needed on priority to assist social-ecological systems threatened by ongoing and 
partly irreversible climate change across local to global scales. The problem is, 
however, that not enough is currently understood about the forms and functions of 
initiatives that enhance the ability of such systems to adapt on a sustainable basis. In 
other terms, there is still an insufficient understanding of the appropriate initiatives 
that enhance the ability of such systems to adapt in the long run, and those that have 
little or no positive impacts or negative impacts. As a result, although these efforts 
can potentially foster adaptation in the short term, there is a risk that they affect ter-
ritories’, sectors’, and people’s long-term capacities and opportunities to cope with 
and manage the impacts of climate change. Such kind of adaptation interventions 
tend to backfire resulting in increased vulnerability, thereby making maladaptation 
an area of concern.

Lang (2019) highlights the fact that the concept of ‘maladaptation’ can be traced 
to Scheraga and Grambsch (1998) who focused on adverse outcomes due to adapta-
tion measures. It was also mentioned in the IPCC Third Assessment (2001), although 
at the time, it was specifically deemed as ‘inadvertent’ negative outcomes. However, 
as Magnan et al. (2016) claim, despite growing adaptation action worldwide, there 
appears to be little concern about the risk of maladaptation. There is a possibility 
that initiatives taken in the name of adaptation might not only waste financial 
resources, but could also aggravate the consequences of one-off and gradual climate- 
related changes.

To counter such trends, there is a growing literature that provides frameworks for 
understanding, undertaking, and assessing mal/adaptation actions. For Barnett and 
O’Neill (2013:88) maladaptation is perceived as the negative externality of an 
“action taken ostensibly to avoid or reduce vulnerability to climate change that 
impacts adversely on, or increases the vulnerability of other systems, sectors or 
social groups”. In the same vein, Juhola et al. (2016:139) define maladaptation as 
the “result of an intentional adaptation policy or measure directly increasing vulner-
ability for the targeted and/or external actor(s), and/or eroding preconditions for 
sustainable development by indirectly increasing society’s vulnerability”. Even the 
IPCC in its Fifth Assessment Report (2014:1769) changed its perception to malad-
aptation as “actions that may lead to increased risk of adverse climate-related out-
comes, increased vulnerability to climate change, or diminished welfare, now or in 
the future”. For Magnan et al. (2016), maladaptation describes an action that results 
in an undesirable and unintended outcome(s). This leads to an increased vulnerabil-
ity that the action was meant to reduce. Schipper (2020) categorizes maladaptation 
into three types – infrastructural, institutional, and behavioral – and offers relevant 
examples. Infrastructural maladaptation includes cases where for example the 
building of a seawall in coastal areas in Fiji, has made people vulnerable to climate 
hazards due to changes in sediment deposits and impacting the marine ecosystem. 
Institutional maladaptation includes situations of reduction in knowledge base, 
social capital, and risk awareness to mitigate uncertainty. This is a consequence, for 
instance, of the non-engagement of farmers within their networks due to reliance on 

M. Behnassi et al.



33

agricultural climate insurance. Behavioral maladaptation encompasses changes in 
attitudes or behaviors. For instance, in northern Ghana, farmers migrated from rural 
areas due to the lack of rainfall, resulting in labor shortage in a good farming season.

According to Lang (2019), traditional conceptualizations of adaptation typically 
address adaptation within the status quo. Accordingly, adaptation is framed as com-
plicated, short-term, and apolitical, with a greater control and/or understanding of 
the outcome. Moreover, the dominance of incremental, linear adaptation and tech-
nocratic solutions has been a growing concern for many researchers and practitio-
ners. Critics argue that these adaptation approaches fail to address the root causes of 
differential vulnerability. These are largely social and political in nature. Schipper 
(2020) argues that these root causes perpetrate systemic inequalities often driven by 
historical power struggles and imbalances. Citing Bradshaw and Fordham’s study 
(2013), Schipper states that vulnerability among Bangladeshi women and girls is 
greater than men’s during disasters such as floods. Escaping to higher grounds with-
out a male partner is not permitted due to unequal, gendered power relations, thereby 
increasing vulnerability to the negative effects of the hazard.

Lang (2019) asserts that maladaptation as a concept has existed in the climate 
change sphere for two decades. Yet the challenge is the lack of consensus on the 
exact meaning of maladaptation; notwithstanding suggestions to tackle it (IPCC, 
2014). Magnan et al. (2016) remarked that sometimes there is, interestingly, only a 
fine line between success and failure vis-à-vis adaptation. Lang argues that this 
ambiguity is partly due to the difficulty to assess what is meant by adaptation, e.g. 
what does effective adaptation look like? What does the risk of maladaptation mean 
in reality? And, by that same metric, what does unsuccessful adaptation look like 
and is unsuccessful adaptation equivalent to maladaptation?

These questions are being addressed by those researchers who attempt to define 
the maladaptation concept. Lang (2019) believes there is a general agreement on 
five major aspects of maladaptation; that, it results from intentional adaptation pol-
icy and decisions; there are explicitly negative consequences; it consists of a spatial 
element, known as spatial spillovers – maladaptation does not necessarily occur in 
the geographic space or within the targeted group since it can extend social and 
geographic boundaries; and it consists of a temporal element – adaptation actions 
taken today can be maladaptive in the future.

Barnett and O’Neill (2013) developed a framework of analysis of maladaptation. 
First, they identified five manifestations of maladaptation, namely: increasing emis-
sions of greenhouse gas; disproportionately burdening the most vulnerable; high 
opportunity costs; reduced incentives to adapt; and path dependency. They further 
argue that different adaptation actions carry their own unique risks of maladaptive 
outcomes. Those that seek to increase adaptive capacity are the least likely to be 
maladaptive. The ones who seek to decrease sensitivity carry medium risk, and 
those that seek to reduce exposure carry the greatest risk to be maladaptive.

Eriksen et al. (2021) have critically reviewed the outcomes of internationally- 
funded interventions aimed at climate change adaptation and vulnerability reduc-
tion. The authors demonstrated that some interventions inadvertently drive 
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maladaptive outcomes. This is because they reinforce, redistribute or create new 
sources of vulnerability through four mechanisms. They relate to a shallow under-
standing of the vulnerability context, inequitable stakeholder participation in both 
design and implementation, a retrofitting of adaptation into existing development 
agendas, and a lack of critical engagement with how ‘adaptation success’ is defined. 
In addition, an important lesson from past adaptation interventions is that within 
current adaptation development paradigms, inequitable terms of engagement with 
‘vulnerable’ populations are reproduced and the multi-scalar processes driving vul-
nerability remain largely ignored.

Climate change poses a significant threat to the livelihood and security of poor 
and natural-resource-dependent communities. Vulnerable people worldwide, espe-
cially in the Global South, are exposed to greater climate change risks mainly due 
to their higher level of poverty and lack of human, institutional, economic, techni-
cal, and financial capacity to respond to its impacts (IPCC, 2014; Mahapatra, 2019; 
Robinson, 2020). Therefore, although the impacts of climate change encompass a 
set of global phenomena, they must be analyzed and managed through local realities 
and manifestations. In other words, though the hazard seems global in scale when 
risk is considered, it is local when resilience is taken into consideration. In such a 
perspective, Rahman and Hickey (2019) indicate that climate vulnerability repre-
sents a highly complex public policy challenge for governments due to its interac-
tion with diverse social, political, economic, and ecological factors across scales 
that result in context-specific interpretations of climate vulnerability. The policy 
challenge is further exacerbated when rural livelihoods depend on multiple land use 
practices within shared social-ecological systems as adaptation actions related to 
one practice affects the others. In such cases, it becomes likely that national and 
regional-level adaptation plans will result in maladaptive trajectories if local context 
and properties are not carefully considered.

To demonstrate the importance of the stated issue to public policy, Rahman and 
Hickey (2019) used the case of climate change adaptation planning in Bangladesh. 
In this context, the authors claim that beyond policy-driven adaptation actions, it is 
also important to recognize that the climate-affected communities of Bangladesh 
are developing their own local innovation-based adaptation actions. Although these 
innovations are often challenged by local resource availability and politics of access, 
learning from and promoting these ‘grassroots’ innovations have the potential to 
avoid government policy-driven maladaptation. From an empirical perspective, the 
authors focused on the northeastern floodplain region, an area dominated by wet-
land ecosystems, high climate vulnerability, and diverse and complex land use prac-
tices. Community-level adaptation actions were undertaken in contrast to 
national-level adaptation planning strategies and actions. They showed how the 
planned adaptation actions taken by the government may actually end up being 
maladaptive, either by shifting or rebounding vulnerability. They concluded that 
government adaptation planning would benefit from a greater focus on learning and 
scrutinizing the autonomous adaptation of communities to climate stress before 
making significant resource allocation decisions.
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3  Managing the Risk of Maladaptation: 
Alternative Approaches

Several conceptualizations and pathways have been developed to address maladap-
tation. For Eriksen et al. (2021), unless adaptation is rethought, transformational 
interventions may even worsen vulnerability instead of tackling it. Therefore, 
instead of designing projects to change the practices of marginalized populations, 
learning processes within organizations and with marginalized populations must be 
placed at the centre of adaptation objectives. The authors ask if scholarship and 
practice should take a post-adaptation turn akin to post-development, by seeking a 
pluralism of ideas about adaptation. This could be along with critically interrogating 
how these ideas form part of the politics of adaptation and potentially the processes 
(re)producing vulnerability. The authors caution that unless the politics of framing 
and of scale are explicitly addressed, transformational interventions risk having 
even more adverse effects on marginalized populations than current adaptation. In 
order for adaptation interventions to contribute to equitable and sustainable vulner-
ability reduction, and to measure progress in this endeavor, the authors claim that 
structures around financing, planning, implementation, monitoring and evaluation 
of interventions that frame climate intervention processes may need to be redesigned.

Magnan et al. (2016) argue, in addition, that starting with the intention to avoid 
mistakes and not lock-in detrimental effects of adaptation-labeled initiatives is a 
first key step to the wider process of adapting to climate variability and change. 
Therefore, the authors advocate an ex-ante anticipation of risk of maladaptation as 
a priority for decision makers and stakeholders at all scales. They affirm that a chal-
lenge for future research consists in developing context-specific guidelines that will 
allow funding bodies to decide on support for adaptation with a low risk of 
maladaptation.

In the same vein, to address the risk of maladaptation and advance the field by 
offering an improved conceptual understanding and more practice-oriented insights, 
Magnan (2014) and Magnan et al. (2016) highlight four main dimensions to assess 
the risk of maladaptation – that is, process, multiple drivers, temporal scales, and 
spatial scales. They also present three examples of frameworks – the Pathways, the 
Precautionary, and the Assessment frameworks – to capture the risk of maladapta-
tion on the ground as part of a holistic planning agenda (Fig. 3.1).

The framework of transformational adaptation is equally important. Barrott 
(2015) indicates there is a growing tendency within the climate change adaptation 
research community to discuss adaptation using the language of transformation. 
This reflects a sense that the current status quo will not secure a sustainable future, 
especially in light of the insufficient progress to mitigate the causes of anthropo-
genic climate change. Transformational adaptation is viewed as a paradigmatic shift 
that addresses complex problems, power imbalances and social justice, and takes a 
longer view of adaptation. Accordingly, Lang (2019) claims that thinking in terms 
of transformative adaptation can help shift vulnerability from being situated in the 
context of climate to being understood in the context of societies and political 
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economies. Moreover, it would raise questions of whose knowledge counts in 
decision- making and what mechanisms define the subjects of adaptation.

For O’Brien (2012), transformational adaptation lacks an established definition 
because it means different things to different people or groups, and it is not clear 
what needs to be transformed and why, whose interests these transformations ser-
vice, and what will be the consequences. However, Lang (2019) thinks that some 
existing definitions of transformative adaptation may provide some underpinnings. 
In such a perspective, Revi et al. (2014), quoted in Lonsdale et al. (2015), consider 
transformative adaptation actions which are recognized for their potential to address 
root causes of poverty and failures in sustainable development, including the need 
for rapid progress on mitigation. For the World Resources Institute (2018), transfor-
mative adaptation approaches are fundamental, systemic changes that help protect 
development gains, maximize resilience investments, and reduce the escalating risk 
of conflict from climate change.

From the same angle, Lang (2019) asked how transformative adaptation can 
occur – can it be planned, or is it a strictly organic process? Pelling et al. (2015:3) 
argue that transformation can result from “adaptive actions that have the capacity to 
shift existing systems (and their component structures, institutions, and actor posi-
tions) onto alternative development pathways, even before the limits of existing 
adaptation choices are met”. That is, the system doesn’t have to fail in order for 
transformational adaptation to occur. Others emphasize ‘windows of opportunity’ 
which trigger transformation at particular moments.

Fig. 3.1 The four critical dimensions of maladaptation in the Pathways, Precautionary, and 
Assessment frameworks. (Source: Magnan et al. 2016)
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In this perspective, Lonsdale et al. (2015) highlight three areas that should be 
strengthened to increase the potential and capacity for transformational adaptation 
(Fig. 3.2). The first area pertains to the capacity for systemic inquiry. Indeed, the 
interconnections between players in any given system are complex, and poorly 
designed attempts to make changes can have negative unintended consequences or 
introduce new failures or inequalities. Supporting transformational adaptation 
requires, therefore, the capacity to inquire systematically. This means to inquire into 
a system of interest, to understand the history of that system (e.g. around sources of 
control, legitimacy, and knowledge), and challenge the assumptions that underpin 
existing structures and ways of doing things. Certainly, reproducing ‘solutions’ 
without assessing what holds the current system in place may result in simply rein-
forcing existing failures and inequality dynamics. By developing a more detailed 
sense of the system as it currently exists, we can design interventions and feedback 
mechanisms that enable us to learn as ideas for system improvements are put into 
practice

The second area relates to leadership for transformation. People in positions of 
leadership make choices between investing time and resources in day-to-day main-
tenance activities and those focused on coping in the future. This requires the capac-
ity to shift between the details of current activities while maintaining an awareness 
of the bigger picture, and being conscious of long-term goals when making short- 
term plans. In this setting, the capacity to ‘cultivate uncertainty’ about the situation 

Fig. 3.2 Transformative adaptation cycle. (Source: Lonsdale et al. 2015)
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of interest may also be essential to avoid abrupt assumptions about a situation and 
to limit the exploration of its complexity and the range of possible improvements 
that could be tried. The leader also plays an important role in articulating the issue 
and encouraging system-wide (or even inter-system) participation.

The third area is about learning from practice which implies: being present and 
noticing things, cultivating uncertainty, and learning from experience; creating 
opportunities to reframe understanding based on practice; and informing the devel-
opment of new approaches. To achieve such objectives, the learning process should 
be facilitated to ensure it provides sufficient challenge – through the incorporation 
of dissonant information or opposing views – and support – to encourage wide par-
ticipation by including seldom heard and disparate voices.

Lang (2019) claims that the scale and complexity of adaptation decisions mean 
that maladaptation is likely to occur and will occur in the future, despite efforts to 
avoid it. Therefore, including assessments that prioritize learning in monitoring and 
evaluation of decision-making is needed. Certainly, the only way for practitioners to 
enable better and more effective adaptation decision-making is by learning and 
sharing the knowledge of what does not work.

Adaptation actions from a strong multi-sectoral disaster risk management (DRR) 
perspective are equally important in the landscape of resilience management. These 
relate to land use, building codes, agriculture, environmental protection, energy, 
water, food, health, and livelihood security, education, poverty reduction, and cli-
mate change adaptation over the medium term. This also calls for a simultaneous 
focus on legal and institutional capacities for integrating climate change adaptation 
(CCA), and innovative financing of adaptation at the sub-national and local govern-
ment levels.

In 2009, wealthy countries committed to mobilize $100 bn in annual climate 
finance to assist low-income countries to address climate change by 2020. However, 
a report dedicated to the assessment of the last decade of global Official Development 
Assistance (ODA) invested in building people’s resilience to climate change – espe-
cially through CCA and DRR- highlights many anomalies. According to Alcayna 
(2020), there is insufficient investment in preparing for the impacts of climate 
change, especially for countries and people that need it most. To reverse such trends, 
the author recommended that: CCA and DRR should be mainstreamed into 
COVID-19 response and recovery. Recovery packages should endeavour to advance 
climate-smart, risk-informed development and donors should screen funding for 
potential areas to ‘dual-purpose’ funding to build resilience to multiple risk entities 
through bilateral and multilateral sources too. This is an imperative when the 
dynamics of potential climate change-induced risks are increasingly unpredictable, 
and severe in nature.

Moreover, the author stresses multilateral and bilateral donors need to take a 
long-term and holistic approach to fragile and vulnerable countries to support them 
with adaptation as this will simultaneously help achieve other development goals. 
Additionally, donors should specifically commit to doubling the assistance provided 
to the most climate vulnerable, Least Developed Countries (LDCs) by 2025. 
Financial mechanisms need to be reformed as well as strengthening the 
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decision- making power of affected people, particularly marginalized groups, and 
reporting should include improvements in how donors track ‘mainstreaming’ of 
climate finance and the quality of such interventions.

4  The Maladaptation-Migration Nexus: Dynamics 
and Governance

One of the important consequences of maladaptation is climate-induced migration. 
Questions about opportunities to infuse the precautionary approach and assess-
ments of potential risks of maladaptation are raised with the call for a much-needed 
body of empirical evidences to guide mitigation and adaptation plans. In this per-
spective, the Hugo Observatory Habitable project1 is designed to interpret location- 
specific migration related drivers, outcomes, and mitigation strategies. This will 
also collate much-needed empirical evidences on the individual, synergistic, and 
antagonistic impacts of drivers and the scope for preventive management. The 
Council of Europe (2021) in its report by the Committee on Migration, Refugees 
and Displaced Persons acknowledges that the impacts of climate change tend to 
spark conflicts and, therefore, the felt need to combat disruptions to ameliorate 
hardships. Such important public policy aspects as human rights and rights-based 
protection should enable the return to normalcy. The Migration Information Source 
presents a good compilation of events and outcomes in this context2.

Sector- and location-specific adaptation strategies are gaining significant atten-
tion in India, for instance, through the State Action Plans on Climate Change 
(Dinshaw et al., 2018). Singh et al. (2021) recently deliberated on adaptation effec-
tiveness based on 11 guiding principles. One of them is to avoid maladaptation. 
Importantly, they acknowledge difficulties in defining adaptive capacities and resul-
tant adaptation and, therefore, deeper theorization of proposed correlates. Vinke 
et al. (2020) present an interesting typology of the reactive and proactive dynamics 
of migration; the latter being governed and facilitated. Decisions to migrate are also 
guided by an assessment of resources that may be available at the alternative desti-
nation. In most cases, affected peoples are likely short of resources to adapt to a 
relatively more hostile environment. The effects cascade to reduce time at hand to 
recover.

Limited natural resources, such as drinking water, become scarcer in many 
places that host refugees. Crops and livestock struggle to survive under environmen-
tal and climate related stresses that, in turn, affect livelihoods; with humongous 
mitigation implications. The latter is, therefore, a threat multiplier that tends to 
exacerbate prevailing tensions, which may trigger conflicts. The 2018 UNHCR 

1 https://www.hugo.uliege.be/cms/c_5744502/en/hugo-habitable
2 https://www.migrationpolicy.org/programs/migration-information-source/special-issue- 
climate-change-and-migration

3 Climate Change Response Mechanisms and the Risk of Increasing Vulnerability…

https://www.hugo.uliege.be/cms/c_5744502/en/hugo-habitable
https://www.migrationpolicy.org/programs/migration-information-source/special-issue-climate-change-and-migration
https://www.migrationpolicy.org/programs/migration-information-source/special-issue-climate-change-and-migration


40

Report, Part II Global Compact on Refugees3, highlights the need to enhance refu-
gee self-reliance that enable better access to solutions, safety and dignity aligned 
with the Comprehensive Refugee Response Framework (UNHCR, 2018). The 
Global Risks Report 2020 (World Economic Forum, 2020) presented the likelihood- 
impacts matrix. Involuntary migration is an inevitable outcome.

The recent Climate-fragility risk brief on Sudan defines the complex underpin-
nings of conflicts attributable to climate change and related perturbations (Foong 
et al., 2020). Competition for scarce resources, displacement, and livelihood chal-
lenges that accentuate maladaptation and inadequate governance, reinforce chal-
lenges. Community stabilization and peace building are as important as 
ecosystem-level protection strategies. Schaer (2015) presents a case of maladapta-
tion in Senegal. This is with reference to challenges that diffuse coping strategies of 
flood-affected and, therefore, call for enhancement of basic services and infrastruc-
ture as a forerunner to longer-term resilience.

UNHCR et  al. (2020) highlighted that a significant majority of forcibly dis-
placed, especially lodged in rural settlements, do not have adequate access to energy. 
This is reportedly true because energy is not prioritized in humanitarian assistance. 
The UNHCR Global Strategy for Sustainable Energy 2019–2024 is probably the 
best framework to address this issue. It cites the experiences of some countries on 
offsetting impacts. This integrates access to power, water, and enhanced health 
services.

Podesta (2019) argued that the migration-climate nexus appears to be growing. 
This is evident through challenges faced by internally displaced people, and others 
in comparable stress circumstances across the globe. The framework of the Warsaw 
International Mechanism for Loss and Damage Associated with Climate Change 
(WIM) and The Global Compact for Safe, Orderly, and Regular Migration are use-
ful templates for preventive strategies. They are however yet to be mainstreamed at 
scales for any significant outcome. Issues of legal protection to climate refugees are 
yet to be resolved.

One of the earliest discussions on the role of technology in adaptation was pre-
sented by the United Nations Framework Convention on Climate Change (UNFCCC) 
in 2006. The cited reference set the context about the numbers of people expected 
to be displaced and defined iterative processes to infuse adaptation planning with 
respect to coastal areas, water resources, infrastructure, public health, socio- 
economic dynamics, and physical integrity of systems. The International 
Organization for Migration (IOM) (2008) defined the interplay of government poli-
cies and community-level resilience preparedness as important non-climate drivers 
that influence the degree of vulnerability, centred on region-specific population, 
poverty, and governance dynamics. These should be addressed with commensurate 
speed and scale further determined by the ability to manage future flows of climate 
migrants; including the opportunity to develop and implement a national adaptation 
programme of action. The latter is dependent on the quality and quantity of baseline 

3 https://www.unhcr.org/climate-change-and-disasters.html
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data at hand and limited by the ability to assess perturbations including emissions 
and their impacts in the future. These are needed to tackle temporary and long-term 
migration with implications for pressure on urban infrastructure and services, eco-
nomic growth, conflicts that worsen health challenges, education, and related social 
indicators among the affected themselves.

FAO (2011) highlighted six important facets of adaptation planning concerning 
food produced and not consumed as an externality that compounds food security 
issues. This includes implications for embedded energy, especially in harvest, stor-
age, and distribution, in addition to other elements of the supply chain. Financial 
mechanisms to support the deployment of energy efficiency and renewable energy 
are essential for this purpose due to its multi/cross-sectoral landscape. These, in 
turn, could strengthen conservation agriculture, soil health to sustain productivity of 
locally adapted crops, and cropping systems bordering in precision farming and 
improved water management.

McLeman and Hunter (2010) presented a set of cases to differentiate the phe-
nomenon and outcomes of migration decisions and processes across continents. The 
temporal and spatial characteristics of migration stimuli could influence responses 
with respect to the age-profile of the affected. Conversely, the role of favourable 
conditions to attract populations is equally important in determining the persistence 
of migration. Prolonged stresses appear to completely erode the adaptive capacity 
of communities and, therefore, the preparedness to adopt temporary relocation. 
Socioeconomic groups, as important as demography, are influenced by ownership 
considerations. Expected future changes in exposure, especially of food and water 
access, disaster, health and economic considerations, influence priority-setting 
within policy-making domains.

Werz and Conley (2012) stressed the fact that it is quite difficult to resolve social, 
political, and related strategic questions across scales of time and space. They pres-
ent a multi-continent perspective driven by environmental crises, political conflict, 
and competition for more scarce resources; aligned with newer policy challenges 
posed by movements. This involves the role of non-state actors and non-traditional 
sources of conflict and instability, including climate change. This is true also of 
larger geopolitical security concerns wherein climate change is seen as a threat 
multiplier.

Cases from across the globe – including Africa, South and Southeast Asia, the 
UK, South America, and the Middle East – substantiate this perspective. Such thrust 
areas, as water security, agricultural production, and power generation, appear to be 
at risk. A truly sustainable approach to security should address traditional security 
threats and the counter opportunity to promote the individual well-being of people. 
This sets the context for deliberations on maladaptation against the backdrop of the 
5th Assessment Report of the IPCC (2014) that called for urgent efforts to support 
socio-ecological systems threatened by climate change. Importantly, the processes 
to secure such adaptation outcomes appear to be unclear. This has implications for 
maladaptation that could enhance vulnerability over the long term. As mentioned 
earlier, Singh et al. (2021) presented eleven practice-oriented guidelines through an 
assessment framework that can be applied at the local level. This refers to other 
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frameworks from a historical perspective. The call is, however, to develop quantifi-
able indicators (Magnan, 2014; Magnan et al., 2016).

In a study by the United Nations Economic and Social Commission for Asia and 
the Pacific (UNESCAP) et al. (2014), covering climate change and related migra-
tion issues in the Pacific, it argued that environmental change can contribute to 
individual’s decision to migrate; though economic and social reasons may domi-
nate. While climate change can cause a reduction in land, livelihood or habitat 
security, reduced precipitation or increased disease vectors could reduce the habit-
ability of alternative sites. On the other hand, voluntary migration of individuals 
and households could reduce environmental pressure when coupled with improved 
in situ adaptation strategies, population management and climate-resilient 
development.

One of the most recent debates on the characteristics and drivers of migration 
calls for a deeper understanding of the phenomenon as an adaptive response. The 
case in point is climate and food security. This interfaces with varied parameters 
such as ecosystem functions, socio-economic considerations, and technical capa-
bilities to adopt alternatives. It is, therefore, not easy to design strategies that impact 
food, economic, nutrition, and livelihood security without trade-offs. The variety 
and intensity of changing community demographics, vulnerability, inclement 
weather, and seasonality of migration enhance such challenges (Jacobson et  al., 
2019). This is further complicated when migration is transient because of the inter-
play of impacts due to climate change and political conflicts. While climatic condi-
tions affect drought severity and influence the occurrence of armed conflict, the 
resultant asylum-seeking process is probably transient and limited in time and con-
text (Abel et al., 2019).

Perera et al. (2015) focus on the link between energy access and adaptation to 
climate change with special reference to resilience; wherein mal-adaptation is also 
a possibility. They further present a menu of nine dimensions of resilience to dem-
onstrate whether access to energy builds resilience. They appear to dominate across 
three scenarios that saw complete, partial, and lesser impacts. Most importantly, on 
the other hand, they demonstrate that maladaptation has not been directly attribut-
able to established energy access. Yet the uncontrolled use of energy leads to over-
exploitation of water or disrupting landscapes to extract natural resources and other 
societal mechanisms. The authors call for deeper insights about linking energy 
interventions with climate change adaptation. The moot question, however, remains 
if adequate scales of such interventions have been achieved and sustained across 
geographies. An interesting insight pertaining to the initiatives of the power sector 
is derived from Ouranos – Climate Scenarios and Services Group (Braun & Fournier, 
2016). This relates to eleven important cases of adaptation strategies evolved by the 
power sector to tackle challenges posed by climate change. Floods, storms, sustain-
ability of climate-resilient infrastructure and its performance are some of the adap-
tation targets. These are intricately linked with the scope to enhance the resilience 
of affected communities and economies. The authors, however, present an interest-
ing set of barriers: companies lose their zeal due to the absence of a political will to 
acknowledge and foster transitions; the economic motivation to adapt decreases 
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accordingly; and lacunae in climate impact projections distort preparations to adapt 
over the long term.

The case of sustainability of renewable energy projects in sub-Saharan Africa 
highlights some systemic barriers by Ikejemba et al. (2017). The aspect of sustain-
ability by itself is reportedly not adequately defined in projects. This called for a 
special focus on four governance parameters including community involvement. 
Nazrul and Winkel (2017) further elaborate on the dynamics of social inequality 
that have to be addressed to enable adaptation- related transitions. These are rele-
vant within and across countries to smother challenges faced by affected communi-
ties. The authors present three main routes that exacerbate inequalities: increased 
exposure to challenges; proportionate susceptibility; and resultant reduced coping 
abilities. Burke and Stephens (2018) present an interesting public policy overview 
of the links between renewable energy systems, energy democracy, and political 
economy. IRENA’s 2019 report to the G20 highlights these and related aspects of 
energy access and governance. They include a robust policy milieu, supporting reg-
ulation, financial mechanisms, commensurate resources, capacity building, appro-
priate knowledge and skill products and services innovation.

Additional barriers to adaptation had been identified by Ampaire et al. (2017). 
These pertain to limited technical capacity and finances and political interference 
continually, with special reference to adaptation by smallholders. The National 
Adaptation Programmes of Action (NAPAs), however, provide the setting for an 
integrated approach across ecosystems as an attempt to enhance adaptation out-
comes. These include the need to tackle land degradation and drought, improve 
community water access and use practices, and concomitantly manage other bio- 
resources. The NAPAs have also generated other policies in some cases for 
engagement- centered outcomes. The need for such integrated approaches has been 
highlighted also by Gemenne and Blocher (2017), especially when the migration 
continues abated due to the failure to adapt to changes. This creates opportunities to 
reduce migration pressures, aligned with the assessments of adaptive capacities, 
vulnerabilities, and outcomes of maladaptive processes. The implications of the 
forms and functions of the destination appear to be equally pervasive. This is espe-
cially when we differentiate migration by victims of climate and environmental 
stresses from migration as a strategy to meet basic needs. Adaptive actions are 
known to be non-linear, that they are changing over time, and that they are not 
always necessarily positive. Short-term coping strategies can help mitigate harm 
and enhance adaptation but may not help sustain such positive impacts over a longer 
period of time.

McLeod et al. (2019) argue that migration is the last resort for some communities 
in Pacific islands. This emerges after detailed assessments of inherent trade-offs and 
limitations in adaptation. These could be based on traditional practices and recent 
technological advances to enhance resilience. Governance measures to manage 
community-based communication networks that define priorities appear critical for 
success. Work et al. (2019) implicate governance-related systemic issues in mal- 
adaptation outcomes in Cambodia from development projects. In a similar gover-
nance perspective, Feltmate and Fluder (2018), in a recent case study, highlight the 
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benefits of preventive action in Canada through concerted action by several stake-
holders. They indicate the need to intervene at all stages of the project lifecycle and 
sustain focused partnerships, community engagement, and scalability options.

The concept of planned relocation was presented by McAdam and Ferris (2015). 
This was against the backdrop of the Cancun Adaptation Framework and the Nansen 
Initiative on Disaster-Induced Cross Border Displacement; rightly highlighting the 
paucity of insights about scale, coping capacities, timing, and thrust areas that need 
immediate attention. They raise important questions about the policy perspective on 
voluntary or forced relocation, evacuation, or resettlement. Can be it seen as a pre-
ventive measure within countries to reduce the risk of larger scale displacement in 
the future? Can it also enable significant rebuilding at the re-located places if the 
return is not possible? An interesting preemptive measure is proposed wherein free 
and informed consent of the communities concerned guides relocation. This relates 
to information about proposed options, procedures, benefits, and risks in such 
transitions.

Incorporating mitigation and adaptation measures in more strategic ways, align-
ing the paths to get the most sustainable outcomes, will be probably one of the most 
policy challenges in the future. Accordingly, the IPCC in its 2012 Special Report on 
managing the risks of extreme events and disasters to advance adaptation high-
lighted the fact that adaptation and mitigation can mutually reinforce for optimal 
gains. The most important policy opportunities pertain to exposure and vulnerabil-
ity determine risk and emergent impacts; through preventive strategies. These are 
based on insights from a large number of cases from across the globe; emphasizing 
potential low-regrets measures including focused risk communication, improved 
natural resources, and land-use management that complement ecosystem planning 
and climate-proofing infrastructure.

The cases cited above demonstrate the need for a deep dive into the cause-effect 
relationships to design integrated adaptation and mitigation strategies. Importantly, 
such strategies by themselves should be immune to extant and emerging stresses 
through mutually reinforcing policies and plans that do not work at cross-purposes. 
While the groundswell of evidence appears to be growing about maladaptation, the 
lack of holistic assessment frameworks and systems-scale qualitative and quantita-
tive correlates has to be addressed on priority. The emerging IPCC 6th Assessment 
Report (2021) will probably set the impetus for such a concerted effort.

5  Conclusion

The above analysis has been built on the assumption, increasingly supported by 
growing empirical evidence, that climate response mechanisms may generate 
social-ecological vulnerability. These in turn may trigger both conflicts and human 
displacements. Focusing on adaptation as a core element of climate change gover-
nance, we could demonstrate how related policies and actions may, in some 
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instances, generate unexpected outcomes and risks that can erode resilience instead 
of building it. The analysis has, therefore, thoroughly investigated the drivers, 
forms, and manifestations of maladaptation both theoretically and by reference to 
existing empirical research. Alternative approaches to address maladaptation and 
ensure the achievement of resilience and sustainability through adaptation strategies 
have been identified and discussed. In addition, the maladaptation and migration 
nexus has been analyzed from an inclusive governance and science-based pol-
icy making.

To conclude, the achievements and lessons learned from adaptation policies and 
interventions worldwide should be the blueprint to successful and transformative 
adaptation action. However, the dynamics of potential climate change-induced risks 
are becoming more and more unpredictable and severe. Therefore, inclusive and 
sustainable adaptation strategies, that centre the wellbeing and security of commu-
nities and the balance of ecosystems at the heart of all interventions, are crucial to 
all nations. The current climate-induced disasters that we are currently facing are 
signals that we should consider to examine how our adaptation policies can drive 
sustainability, resilience, and justice for both people and the planet.
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Chapter 4
While Carbon Burns: The Debatable 
Journey of ‘Environmental Refugee’ 
as a Concept and Legal Dilemma

Ramy Magdy and Mai Yasser

Abstract Anthropogenic climate change and its apocalyptic predictions opened for 
academia a wide scene of conflicts, phenomena, and concepts, which would not 
have been available if climate change had not been discussed as a problem in the 
first place. Such a change, disastrous as it is, is not conducting itself on the environ-
ment as an abstract entity, but rather it disrupts livelihoods, wealth, economies, and 
governments. One important group of victims of this change is the individuals 
whose habitats are negatively impacted by climate change. One way to protect them 
and their rights was through conceptualizing their situation and giving them the 
status of ‘refugees’ who left their homes due to climate change and its disastrous 
effects. Yet such a concept of ‘environmental refugee’ did not pass smoothly through 
the academic, legal, and political circles, as from its early beginnings it was sur-
rounded by debates and controversies. Moreover, the inevitable neediness for legal 
instruments to protect this category of refugees allowed scholars and humanitarian 
organizations to look for options and ideas to legalize the protection of environmen-
tal refugees. Who is the ‘environmental refugee’, how did this concept emerge, in 
which context and through which phases of evolution? How was this concept criti-
cized and why? Is there any legal instrument that recognizes such a concept or 
offers protection for this vulnerable group? And what is the core mandate of 
UNHCR and IOM regarding climate-induced displacement? Answering these ques-
tions is the main objective of this chapter that revisits the concept of ‘environmental 
refugee’, its emergence, evolutions, legal dilemmas, and criticism. In addition to 
that, the chapter explores the question of environmental refugees in many cases, and 
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how such a concept can be employed to judge the ongoing massive waves of dis-
placement around the globe.

Keywords Climate change · Conflict · Displacement · Environmental refugee 
· Refugee

1  Introduction

The concept of ‘environmental refugee’ was born ‘debated’. The very relation of the 
concept with migration and refuge, and how these two phenomena are associated 
with fear and despair, made the concept from its early beginnings emotionally 
charged and, consequently, introduced the concept into a climate of debates and 
controversies (Boano et al., 2008:7). Yet what is paradoxical, as the chapter will also 
reveal, is that the crux of the debates and controversies on the concept do not focus 
on whether environmental refugees exist or not, but rather they focus on the very 
process through which such a category of people gets conceptualized. That is to say, 
the debate is not on the existence of the concept but on the nature of the relationship 
between environmental processes in general, and how might they would lead to 
migration (and asylum) (Morrissey, 2012:40). Generally, one can consider Ioane 
Teitiota as the first ‘environmental’ and (or) ‘climate refugee’. He was first to apply 
in order to be assigned as a refugee for climate reasons since his Pacific island, 
‘Kribiate’, is under the continuous threat of being flooded by sea water (Mohamed 
2013:143). He is proceeding into judicial battles with the government of New 
Zealand for neglecting his claim (Mcdonald, 2015). However, the situation of 
Teitota is one in a series (and chain) of events and debates that formed environmen-
tal migration and refugees; what is climate change and the debates over it, what are 
the series of events leading to some formula of an ‘environmental refugee’? This is 
the concern of the next two sections.

2  The Climate Debate: Arguing over a Destiny

One cannot develop an argument concerning environmental asylum without explor-
ing the main debate beneath it regarding climate change. Climate change is one of 
the most pressing global concerns since the 1970s at least. Such change is mainly a 
negative change affecting the balance of the climate system due to rising levels of 
carbon emissions, which gradually increase the earth temperature, thus causing a 
disturbance of many natural and social processes, including the destruction of habi-
tats and the worsening of the magnitude and severity of extreme events and disas-
ters. Yet no matter how apocalyptic this might sound, the bottom line of the debate 
over the ‘fate’ of climate is concerned with the accuracy of scenarios predicted to 
come from negative climate change. Lucidly, B. Sudhakara Reddy and Gaudenz 
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B.  Assenza, in some pro-trinity manner, delineate the contending stances in the 
climate debates to be of three groups and the theories over its truth to be also three 
(Reddy & Assenza, 2009).

As for the theories, the first one argues that a range of 5–10 °C of increased tem-
perature will be witnessed by Earth over the next century or two and such a rise is 
largely induced by human activities. A counter theory claims that such a rise is just 
a variability, not a future trend, and even if some efforts of prevention are required, 
their cost is much higher than their benefit, which defies any impetus for action. A 
third middle way theory stresses that over millions of years the Earth climate is 
unstable and tends to go cooler and the data we have currently on climate change are 
some annual data, not ones over many decades or centuries, and this justifies the 
equal possibilities of ending up in an ice age or ending up warmer. So actually, 
everything could happen (Reddy & Assenza, 2009:2997). However, such a trio of 
perspectives might be in accord on one major point, which is the need to have more 
accurate measurements and longer-term data on climate change.

Against such clash of theories, there are three teams in the debate over climate 
change. They are: supporters, sceptics, and realists. Supporters underscore the 
urgency of climate change negative impacts and press for an immediate action, 
assuming that any procrastination might make the situation graver. On the other 
hand, sceptics doubt the accuracy and the sufficiency of the data that claim to have 
a complete picture of climate change or encourage for a quick action. Not to men-
tion that they think that such an action, in light of the costs, might not be favorable 
economically. A third group includes climate realists who acknowledge the nega-
tive impacts of climate change and the need to take action, yet such an action should 
be thought in line with the development requirements of developing nations (Reddy 
& Assenza, 2009:2998). For them, the quests over climate change and development 
should not be thought and fought separately, and a proper understanding of the sus-
tainable development needs should guide climate action (Reddy & Assenza, 
2009:3005).

Overall, it might be argued that the debate centers on certain themes: First, the 
need to strengthen and enrich our scientific knowledge of climate change. Second, 
the acceptability of contemplating alternative explanations for climate change, as 
supporters of immediate action believe one cannot afford suggesting alternative 
explanations still in need of verification, while sceptics argue otherwise. Third, the 
urgency of the precautionary principle promotes the climate actors’ need to take 
preventive actions even before the negative outcomes get fully unfolded. Precaution 
usually requires allocating resources for a certain need during times when that need 
is not so pressing relative to its counterparts. Sceptics in light of their doubt of cli-
mate data accuracy prefer not to take early measures (no rush) unlike the supporters 
who predict climate catastrophes to be severe, thus justifying pre-emptive immedi-
ate measures. Fourth, the study of the tradeoffs\benefits between climate action 
measures on the one hand and other political, social, and economic indicators on the 
other, which is seen as a complex academic area within this debate attracting 
accounts and analyses from all concerned researchers (Reddy & Assenza, 
2009:3001–3003).
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Against such uncertainties within the climate debate, conceptualizing the status 
of the people negatively impacted by such a change remains a difficult task. This 
requires understanding how, on the ground, climate change influences the status and 
fates of millions of displaced people called ‘environmental refugees’.

3  History and Evolution of the Concept

First of all, one cannot approach the phenomenon of environmental asylum or ref-
uge separately from the evolution of political migration and asylum granting in the 
modern state context. World War I was the opening episode for migration and giving 
political asylum on rights-based justifications; the post-war period and the global 
concern about the rights of people to defend themselves against persecution allowed 
for individuals to seek asylum under rights-based concern. However, linking migra-
tion with demographic negative events can be also traced back to the 1930s with 
Etienne Dennery’s neo-Malthusian concern that the over-growing population of the 
Indian subcontinent will lead to uncontrollable migration waves (Dennery, 1931). In 
the 1940s, Vogt described the same phenomenon but in the North American prairies 
(Saunders, 2000).

With the outbreak of the cold war in the late 1940s and 1950s, migration and 
asylum rights were welcomed by the Western block countries to assert their privi-
lege of being flourishing liberal capitalism(s) accepting refugees from an economi-
cally and politically oppressed Eastern block (Morrissey, 2012:42). Yet with the 
height of the cold war in the 1970s and the continuous flow of refugees, and during 
some episodes of entente, refugees’ image changed from being a sign of privilege to 
being a suspect of subversion, as refugees began to be seen as a threat of socialist 
subversion. Into this climate of threats, environmentalism emerged calling for more 
awareness of the negative effect of pollution and its disastrous effect on Earth, 
crowning its attempt with the ‘Earth Day’ annual event starting from 1970. 
Nonetheless, such care for environmentalism, one must not forget, was born in the 
concomitant period of the cold war within which refugees were seen as a threat. 
These together made the very notion of ‘refugees’ a ‘critical problem’ since it was 
not received with a welcoming mood to alleviate the effects of pollution, but as a 
sign of concern worth of fear.

By the late 1970s and through the 1980s, with the Chernobyl disaster and increas-
ing feeling of environmental threat, the United Nations Environmental Program 
(UNEP), coined for the first time the concept ‘environmental refugee’ in a paper 
written by El-Hinnawi (1985), in which he defined and tackled different aspects of 
the concept. El-Hinnawi was not the first to create the concept, ex-nihilo, as he was 
preceded in 1970 by Lester Brown, founder of the World Watch environmental 
agency. Yet the merit of El-Hinnawi’s conceptualization is that he managed to bring 
the concept into academic and political debate(s), not to mention the publicity he 
had at the time since his paper was issued by an official international agency.
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After the Soviet Union collapse, and the absence of any need of pride in accept-
ing refugees, refugees in general were seen as a flood threatening society, a welfare 
junk, and as manipulators of public money. At the same time, in the early 1990s, 
Neo-Multhusian thought reasserted itself with a shift from superpowers world poli-
tics, to more concern with the problems of ‘the globe’. This re-emergence during 
the period of massive political and economic shifts in the world order asserted the 
relation between population growth and economic crisis (Morrissey, 2012:36), lead-
ing to increased interest in social  – including demographic – and environmental 
changes, and their effects. This led to flourishing the already expanding literature on 
environmental refugees. However, by the late 1990s, two changes happened: first, 
more research focus was directed towards environmental migration developing the 
literature from merely expounding the concept and giving general predictions to a 
more empirical search into the complexity of the environmental phenomenon and 
its relation with migration, in addition to developing ‘hotspots’ of migration and 
models for its study (Morrissey, 2012:37). Second, this interest in environmentalism 
and its complexity was reflected in literature with a wave of critics spanning all the 
1990s. This critical wave was investigating the validity of concepts like ‘environ-
mental migration’ and ‘environmental refugee’, and stressing their simplistic for-
mation and their negligence of human ability to adapt to climatic changes (Suhrke, 
1991; Lonergan, 1998).

The new millennium and its MDGs shaped the concern with environmental refu-
gees in a ‘governmental’ discourse, which led to conceptualizing the problem of 
environmental migration as either a responsibility on governments to take or a 
responsibility that governments fear to take. The Western governments, specifically, 
found recognition of environmental refugees as a potential prelude for demanding 
compensation against their industrial pollution, and that compensation might be 
given to the South (Morrissey, 2012:36).

A mention should be given also to Norman Myers, the most prolific writer about 
the concept whose works span the period from 1989–2005, contributing to illumi-
nating the concept and intensifying the debate around it. In general, the first two 
decades of the millennium, full enough with environmental and political problems 
widely introduced refuge as a problem and demanded care for environmental issues.

With the drafting and signing of Paris Agreement in 2015, climate change is 
deemed to be one of the global forces interacting with human mobility, most nota-
bly displacement. In the extraordinary climatic changes that the world witnessed 
many years ago, the Agreement stipulates on minimizing climate risks and risks 
emerging from not taking appropriate actions to manage climate impacts on society. 
Moreover, the Agreement’s climate policy that was adopted since then stipulates on 
raising financial aid for around 100 billion dollars per year to foster adaptation 
options that keep people safe and ensure livelihood and food security for displaced 
persons. The Agreement emphasizes as well the seriousness of displacement 
induced by negative climate events like hurricanes, droughts, desertification, floods, 
and conflict upon food and water resources.

It argued that the displacement caused by climate change is multidimensional 
and complex. It is illogical to tease out environmental factors from the economic, 
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social, political, and demographic aspects that shape an individual’s decision to 
migrate. This requires holistically observing the phenomenon to develop a schema 
that includes many aspects of climate complications to minimize their risks.

On that score, the Agreement calls for a task force to develop schemas for inte-
grated strategies to minimize and address climate-induced displacement. Moreover, 
human mobility has been framed as an issue of climate risk management in interna-
tional decision-making documents under the UN Framework Convention on Climate 
Change (UNFCCC) and Paris Agreement included. Such a system for risk manage-
ment has been developed by social science studies between the 13th Conference of 
the Parties (COP13) in 2007 and the COP24 in 2018 (Warner, 2018).

However, against its main calls, the Paris Agreement still does not cover the issue 
of displacement holistically. Instead, it emphasizes the right of displaced persons to 
integrate, work, and live in the host community without referring to any legal cover-
age and inclusion. It does not address the legal status of displaced people, mandate 
their protection or discuss the establishment of any new ground to recognize dis-
placed persons due to climate change as ‘refugees’.

4  Definition, Structure, and Criticism of the Concept 
of ‘Environmental Refugee’

‘Environmental refugee’ as a concept, though severely debated, has diverse defini-
tions, each trying to shape the core and limits of such a term. The most famous defi-
nition and the first publicized was that of El-Hinnawi in which he defined 
environmental refugees as “those people who have been forced to leave their tradi-
tional habitat, temporarily or permanently, because of a marked environmental dis-
ruption (natural and/or triggered by people) that jeopardized their existence and/or 
seriously affected the quality of their life” (El-Hinnawi, 1985:4).

Norman Myers defines it as: “People who can no longer gain a secure livelihood 
in their homelands because of drought, soil erosion, desertification, deforestation 
and other environmental problems, together with the associated problems of popu-
lation pressures and profound poverty. In their desperation, these people feel they 
have no alternative but to seek sanctuary elsewhere, however hazardous the attempt. 
Not all of them have fled their countries, many being internally displaced. But all 
have abandoned their homelands on a semi-permanent if not permanent basis, with 
little hope of a foreseeable return” (Myers, 2005:1).

The International Organization for Migration (IOM) on its behalf, like most 
international organizations, prefers to define ‘environmental migrant’ instead of 
refugee, to avoid the legal repercussions of giving environmental victims the status 
of a ‘refugee’, and for this, it defines environmental migrants as: “persons or groups 
of persons who, for compelling reasons of sudden or progressive changes in the 
environment that adversely affect their lives or living conditions, are obliged to 
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leave their habitual homes or choose to do so, either temporarily or permanently, 
and who move either within their country or abroad” (IOM, 2007:1–2).

In the same vein, which clearly indicates the controversial nature of the term, the 
United Nations High Commissioner for Refugees (UNHCR) prefers to use the 
name ‘environmentally displaced persons’ and defining them as those “who are 
displaced from or who feel obliged to leave their usual place of residence, because 
their lives, livelihoods, and welfare have been placed at serious risk as a result of 
adverse environmental, ecological or climatic processes and events” (Gorlick, 2007 
in Boano et  al., 2008:8). However, the UN Statistics Division, in its glossary of 
terms, defines the ‘environmental refugee’ as a “person displaced owing to environ-
mental causes, notably land loss and degradation, and natural disaster” (UNSD, 2020).

Moreover, the UNHCR recognizes someone as a ‘refugee’ based on one of the 
five grounds that are mentioned in the refugee definition in 1951 Convention and, 
unfortunately, the environmental hazard is not among these grounds. A refugee’s, 
according to this Convention, is someone who owing to well-founded fear of being 
persecuted for reasons of race, religion, nationality, membership of a particular 
social group or political opinion, is outside the country of his nationality and is 
unable or, owing to such fear, is unwilling to avail himself of the protection of that 
country; or who, not having a nationality and being outside the country of his for-
mer habitual residence as a result of such events, is unable or, owing to such fear, is 
unwilling to return to it (UNHCR, 1951).

Finally, Hamdawy (2015:116) defines environmental refugees as “those persons 
compelled by the environmental conditions to leave their normal habitats, or feel 
they are compelled to leave, for several reasons related to environmental deteriora-
tion, such as drought, desertification, water shortage, water pollution, and any other 
effects of environmental pollution that threaten their lives and livelihood directly, no 
matter whether their migration was for a long or a short period, inside or outside 
their state borders”.

Based on this, one can distinguish between two main trends, identified by Suhrke 
(1991) in the writings on environmental refugees: maximalist trend and minimalist 
trend. The maximalist views the changes in the environment as the direct and sole 
reason for environmental migration, while the minimalist tends to problematize this 
relation between environment and migration and stress its complexity and multi- 
causality (Rebert, 2006:4). Accordingly, Morrissey (2012:43) prefers to view the 
debate in the manner of discussion and discourse, and for this reason, he classifies 
the same trends as either proponents of the relation or critics. But in general, a clear 
understanding of the concept impels one to investigate its elements and (or) 
categories.

One can consider Bates (2002) in this regard. Working on elaborating 
El-Hinnawi’s definition, Bates suggested a continuum through which one can do 
two things: first, it enables one to distinguish clearly between environmental refu-
gees and environmental migrants; and second, it enables one to distinguish between 
the different categories of environmental refugees.

First of all, the margin of ‘freedom’ distinguishes an environmental refugee, 
from an ‘environmental migrant’ and ‘a migrant’. Those who are driven by external 
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factors, not of their own, and they were compelled against their voluntary will relo-
cate are environmental migrant; on the other side of the continuum stands the 
‘migrant’ who, having a variety of motives, such as economic improvement, chooses 
to relocate. Sandwiched between both is the anticipatory refugees (or the environ-
mental migrants) who recognize the need to relocate before they become forced to 
do so; these are environmental migrants (Bates, 2002:467–468).

Within the category of environmental refugees, Bates distinguishes between 
refugees as a result of unintentional disasters that are unintentionally producing 
refugees like natural events and technological disasters (a Volcano or a reactor 
explosion), and refugees as a result of expropriation made by intentional acute envi-
ronmental damages that are intentionally producing refugees (Dam building), and 
refugees as a result of gradual intentional deterioration of environment that is inten-
tionally producing refugees (such as global warming, deforestation, and 
desertification).

Hamdawy, in turn, sets several conditions for classifying individuals as environ-
mental refugees. They are: (1) the existence of a grave danger compelling them 
involuntarily to leave their homes; (2) leaving homes temporarily or permanently; 
(3) the existence of environmental deterioration that negatively impacts the lives 
and circumstances of these individuals; and (4) the existence of a destination that 
they moved/move (or) will move to inside or outside their national borders 
(Hamdawy, 2015:15).

However, these attempts to assert and conceptualize ‘environmental refugees’ 
did not pass unscathed. Many criticisms were directed against the term and the way 
it views the relationship between environment and migration. These criticisms are 
of three sorts: political, discursive, and academic. The political criticisms tackle the 
political repercussions that the recognition of such a concept may entail. Suhrke 
believes that this concept will distort the existent definition of traditional refugees, 
and thus will strain the already scarce resources available to them (Boano et al., 
2008:10). Additionally, Castles’ opinion is that the expansion of the definition of 
refugees will threaten the protection of traditional refugees (Castles, 2002 in Boano 
et al., 2008:10), while Lopez views the usage of such a term as a legal ‘mistake 
(Boano et al., 2008:10).

The discursive critique includes these opinions that criticize the very discourse 
and vision underlying the work of those in favor of the concept of ‘environmental 
refugee’ or the ‘maximalist theory’. The first discursive criticism was targeting the 
deep neo-Malthusian world view underlying this concept, it denotes how the maxi-
malist view tends to simplistically perceive environment and its relation with soci-
ety in terms of push-pull model, disregarding any complexity within each society 
that may play a greater role in shaping the result of this relation. The second criti-
cism was concerned with how the maximalist theory tends to assume that all people 
are necessarily sedentary and under severe pressures they migrate, which is not the 
case since migration by itself was and (is) a normal practice with non-sedentary 
peoples who migrate in adaptation with environmental and seasonal changes. The 
third criticism, somehow, complements the second by stressing that the maximalist 
view ignores the dynamism in human life, that people migration is not 
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necessarily – all the time – a sign of some problem. Individuals and social groups 
migrated through history and this is the dynamic part of human life, not to mention 
that not every adaptation to environmental change represents some exodus out of 
some environmental actual/or potential disaster. Finally, the fourth criticism scruti-
nize the historical apolitical nature of the maximalist view that tend to simplify the 
relationship between environment and migration ignoring the various political and 
historical factors that influence this relationship and drive its results otherwise 
(Morrissey, 2012:43–44).

In addition to the above critiques, it is important to note that a paper by UNHCR 
adopted by the IPCC on its website enumerated the different dilemmas within many 
dimensions of defining an environmental refugee (Black, 2001). For instance, the 
paper enumerates three instances for driving people into a situation of environmen-
tal displacement justifying their being ‘environmental refugees’: desertification, ris-
ing sea levels, and resources conflict. Each instance of them has its own complexities 
which make handling the concept of environmental refugee a more sophisticated 
task. For desertification, it is stressed that a displacement driven by desertification 
(in some cases) might not be really a displacement but a ‘coping strategy’ by groups 
accustomed to semi-arid surroundings. In addition, the concept of desertification 
itself is debatable due to the ability of some soils to recover or suffer variability not 
absolute desertification (Black, 2001:6). As for rising sea levels, it is argued that 
poor human management of the environmental situation might be the cause behind 
both the environmental deterioration and human displacement. This means that 
environmental migration might be, in essence, a human-induced displacement not 
an environmentally-induced one (Black, 2001:7). Furthermore, poor and arid envi-
ronments igniting resources conflicts must be looked into with a more sophisticated 
vision; the paper mentioned famous examples in Rwanda and Somalia where 
resources conflicts were initially ignited by ethnic divisions or global powers proxy 
wars in which resources conflicts were only a side effect mobilized within larger 
battles for power and influence (Black, 2001:8–9).

As for the academic strand of the critique, it was concerned with the validity of 
the academic methods and research process through which the maximalist theory 
conducts its research. One can also enumerate three main points of criticism here. 
The first is that the maximalist view has a strong regional bias concerning their data 
which focus mainly on Africa and Asia, and thus their conclusions might not be well 
established or representative. The second is that the maximalist view usually bases 
its conclusions on brief and concise studies and no detailed studies into the relation-
ship between environment and migration were available from this theory. The third, 
and last, point is that the term ‘environmental refugee’ over which the maximalist 
view construct their researches is by itself not acceptable in the international law 
due to its vagueness and due to the political repercussions, which though may not 
abort the maximalist enterprise, but lessen its legal and political acceptability and 
reflect a margin of conceptual irrelevance (Bates, 2002:466).

However, the author(s) of this research stand somehow with the maximalist view 
(and El-Hinnawi’s definition), because, regardless of the complexities of social 
research, or the demands of political action and legal terminology, one is 
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encountered with a flow of peoples and social groups who are threatened by the 
negative impacts of climate change, and only through stating clearly their case, 
loudly and outrightly, any action or publicity of their cause could be possible. In 
addition, defending the livelihoods of humans differs radically from just defending 
an academic, legal, or political argument. The momentum, enthusiasm, and resolu-
tion through which the defender of the rights of these people show his case justify 
his need to simplify the web of conceptual relationships in order to highlight the 
situation of these people and shorten the period needed to rescue them.

5  Conceptual Links and Legal Dilemmas

Certainly, one cannot tackle the concept of ‘environmental refugee’ without getting 
himself into a web of concepts that are linked and juxtaposed against the concept of 
‘environmental refugee’. It is easy to enumerate many of them; sufficient in this 
regard to mention Bates’ (2002) work trying to distinguish environmental refugees 
from other similar concepts, in one way or another, ended up giving the reader of his 
work a wide array of concepts linked to environmental refugees: migration, dis-
placement, environmental expelling, voluntary and forced migration refugee, envi-
ronmental migrant, climate changes, and many others. So, for instance, the 
environmental refugee is the one forced or ‘expelled’ by an environmental threaten-
ing situation against his will. However, the environmental migrant finds himself 
compelled to leave his home, although by his will and through his decisions, but he 
moves within a severely limited set of choices. On the other hand, a migrant is the 
one who chooses to relocate in reaction to a variety of motives, one set among them 
is economic, by his free voluntary will. Therefore, the concept of freedom of choice 
greatly influences how we might consider a certain person an environmental refu-
gee, an environmental migrant, and a migrant as such.

Nonetheless, understanding the abstract conceptual links of that term alone can-
not give us a deeper understanding of its efficiency in reality. One way to explore 
the potentials of this efficiency is through explicating the different legal dilemmas 
involving that concept.

The seriousness of a threat to life and freedom is closely related to displacement 
due to the fact that human’s basic needs are badly affected because of relocation. 
Legally, there is no legal status or coverage for such displacement. However, the 
international efforts tried to mitigate the waves of the displacement and prevent the 
‘environmental flights situation’ or at least cope with it. Environmental flights situ-
ation is all situations of environmental change which cause a serious threat to life, 
livelihoods or freedom that possibly trigger involuntary displacement.

Prevention efforts mainly mitigate some the causes of the environmental dis-
placement like the reduction of greenhouse gas emissions, providing sustainable 
energy use, reducing emissions through carbon budgeting which Paris Agreement 
and international efforts encourage upon recommendations by UNFCC and accord-
ing to sustainable development goals (SDGs). Moreover, efforts are also invested 
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into developing adaptation mechanisms like reducing the vulnerability of areas 
affected by the negative impacts of climate change by delineating risk-zone maps, 
improving land use, introducing and enforcing coping mechanisms with natural 
disasters, and improving early alerts system (Ammer & Stadlmayr, 2010).

As per the 1951 Convention, there is no ground that covers environmentally- 
induced displacement. Hence, none of these displaced persons are recognized as a 
refugee. However, some countries offer alternative forms of protection to persons 
who were not recognized as refugees under regional and international law, but who 
are still in need for protection due to their exposure to risks of serious harm in their 
countries of origin, and this harm is not related to persecution. These forms of pro-
tection are regulated by national legislations. They sometimes include people who 
are unable to return to their countries for practical reasons in the event of natural or 
ecological disasters, or where specific compassionate reasons prevail. 
Complementary and temporary forms of protection were developed to address this 
challenge. However, there is no coverage for these forms in the international law 
(Inter-Parliamentary-Union and UNHCR, 2017).

Some literatures also tackle the legal status of displaced persons and refugees 
upon climate changes in the national and international laws. Ammer and Stadlmayr 
(2010)’s compressive paper shows how different levels of law act upon the issue of 
displacement through the limited givens of the international law, humanitarian law, 
human rights law, regional laws, and national laws in order to mitigate causes of 
displacement by adopting regulations and obligations which are stemmed from the 
international environmental law. For instance, Francis’s (2015) paper on ‘Jordan 
refugee crisis’ tackles refugee crisis in Jordan as a case study to shed light on the 
different levels of law regarding seeking asylum and refugee. On one hand, Jordan 
is hosting the second-greatest ratio of refugees to citizens compared to any country 
in the world and the fifth-largest refugee population in absolute terms since the 
outbreak of the Syrian conflict in 2011. On the other hand, the Jordanian govern-
ment has surprisingly underarticulated asylum policy. Jordan did not sign any 
international convention or protocol that governs the treatment of refugees, includ-
ing the UN’s 1951 Convention and its additional 1967 Protocol. Jordan’s lack of 
international obligations under these treaties affords the government a greater 
degree of agency in its policy responses to refugee influxes. Moreover, the country 
has legal obligation to respect the principle of non-refoulment which is widely 
considered as part of international customary law to which all nation-states 
must adhere.

Therefore, given Jordan’s limited obligations under international law, refugees 
within the country remain legally uncovered. Jordan does not have a legal obligation 
to continue admitting refugees; thus, the physical protection of Syrians fleeing their 
war-zone country is at risk. The kingdom has increasingly turned Syrians away at its 
borders and reduced freedoms and services for refugees. The humanitarian com-
munity has also accused Jordan of repatriating refugees back to Syria, which con-
siders as an explicit violation of the international law (Francis, 2015). In this score, 
as per Jordan’s case study, the national law regulations override the international 
law level and are binding on the refugees in Jordan.
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Such a dilemma of varying legal obligations introduces the question of the status 
of environmental refugeeism amid diverse legal levels. It is important to stress that 
lacking coherent priorities of legal obligations hampers the existence of the defini-
tion in the real life and hampers acting upon it. Without legally binding commit-
ment, a concept becomes just a theoretical definition away from the real practice. It 
is, therefore, worth mentioning that no matter binding is the regional or national 
laws, it will never offer displaced people the very much missed international protec-
tion over and above narrow geographical scopes.

According to the international law, in the 1951 Convention, which is the main 
binding legal instrument in regard to seeking asylum and refuge, the refugee status 
is given to person who fled owing to the well-founded fear of being persecuted upon 
the five Convention grounds – sex, religion, nationality, membership of a particular 
social group, and political opinion – and that the person cannot avail him/herself of 
the protection of the country of origin and he/she is out of his/her country of origin. 
Hence, no refugee status is granted to a person who fled his/her country of origin 
upon climate change and natural disasters, and no international legally binding 
instrument in this score.

In light of the obligations under international human rights law, the state of ori-
gin has obligations towards people who are located in its territory or under its juris-
diction since it should preserve both their right to live and their dignity. Moreover, 
extra-territorial obligations of third states can be deduced from international assis-
tance and cooperation obligations in the context of economic, social, and cultural 
rights. Those obligations are complementary and legally unbinding. The existence 
of these extra-territorial obligations with regard to the obligation to respect human 
rights is widely disputed because it is considered as unacceptable interference in the 
internal affairs (Inter-Parliamentary-Union and UNHCR, 2017:6).

Nevertheless, there are some obligations stemmed from international treaties on 
environmental (including climate) protection, like the UNFCCC, to prevent trans-
boundary environmental change that negatively impacts humans and causes dis-
placement and conflict upon resources.

On a European level, the European Convention on the Protection of Human 
Rights (ECHR) forms the strongest basis for human rights in the continent. In this 
Convention, the non-refoulement principle is interpreted very restrictively on the 
regional level, especially in the context of the regime of ‘subsidiary protection’ of 
the EC Qualification Directive. This mechanism is triggered by a decision of the 
Council of the European Community on proposal of the Commission; the mecha-
nism has so far never been used.

On the regional and state level, few efforts giving rise to mitigation of environ-
mental flight situations and coping mechanisms were included in national schemas 
and policies to reduce the negative impacts of such situations by receiving interna-
tional displaced persons and providing protection for internally displaced persons. 
These obligations stem from international environmental law prevention of situa-
tions of environmental change by combating the harmful practices that lead to ruin-
ing the resources, adopting general environmental protection policies, and 
sustainable energy use.
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Many states started to codify these policies through national regulations and 
obligations. These regulations and obligations are relevant for two reasons: firstly, 
they help avoid environmental change; and, as part of national regulations and obli-
gations that citizens should respect, their violation is illegal. These national regula-
tions and obligations are based on international norms on human rights protection 
(including international refugee law), international environmental law (including 
climate change law) as well as international norms on civil protection and disaster 
relief. Regarding coping and adaptation mechanism, many states and international 
organizations develop coping schemas and policies to reduce vulnerabilities in natu-
ral disaster-torn areas (Inter-Parliamentary-Union and UNHCR, 2017:11).

In view of the current lack of legal universal provision in the international law, 
efforts which are adopted by the States are derived from one of the human rights 
law’s core principles, which is the right to a healthy environment. Since it is an 
indirect component of other human rights, they try to include it through the reduc-
tion of vulnerabilities and adaptation to natural disasters. These obligations are not 
stipulated within treaty law; they only exist when negative impacts of a natural 
disaster emerge. This limitation hampers immediate protection as the reaction can 
generally only be determined and taken after the damage has already occurred. 
Moreover, the inability or unwillingness of most states that are affected by internal 
displacement to assume their responsibilities towards internally displaced persons 
(IDP) remains a problem.

When it comes to internal displacement induced by climate change, IDP guiding 
principles play vital role with regard to the mitigation of internal environmental 
flight and stipulate on the rights of persons after their internal flight. But for dis-
placed persons who cross the borders, the Geneva Refugee Convention (GRC), only 
under certain circumstances, is enabled in the case of environmental destruction 
used as a weapon against a certain group; this means it is only enabled when envi-
ronmental destruction is a man-made incident based on persecution against certain 
group of people. However, since the current State’s practice does not follow such an 
interpretation, legal bases other than the GRC need to be found in order to establish 
a binding rule by the virtue of the Convention (Inter-Parliamentary-Union and 
UNHCR, 2017:3–4).

Overall, codifying the environmental refugee status definition into binding laws 
cross-sectional issue, environmental flight cannot be regulated through measures 
taken regionally as it must be universal. Unification of norms and strategies in the 
areas of human rights, humanitarian (disaster) aid, and international environmental 
law need to be developed to offer optimal protection; all stages of prevention of 
environmental flight and mitigation of environmental flight need to be processed.

Many challenges will emerge, most notably, the unwillingness of some States to 
accept internationally binding norms and to agree only on the lowest common 
denominator or because States consider international binding laws and regulations 
as an interference into their domestic affairs and against the principles of the State 
absolute sovereignty. Besides, a legally binding instrument generally requires a 
lengthy drafting process, long period to reach consensus among parties and consid-
erable long time to reach the ratification process and the entry into force of such an 
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instrument. Nevertheless, only a binding instrument can develop concrete obliga-
tions of developing environmental refugee status and, in the case of violations, con-
crete sanctions are enabled.

In this perspective, UNHCR recognizes ‘environmental refugee’ in some con-
texts, which are nexus dynamics as there is potentially a situation where the refugee 
criteria of the 1951 Convention may apply. For instance, drought led to famine amid 
armed conflict on ground of race among different ethnic groups. Persons fled such 
a situation are recognized as refugees in the opinion of UNHCR on the ground of 
race not because of the drought or the famine. Overall, environmental refugee as 
definition is not endorsed by the UNHCR; yet it considered persons displaced in the 
context of disasters and climate change as a concern for UNHCR. However, no refu-
gee status will be granted (UNHCR, 2018).

To sum up, UNHCR recognizes persons who fled climate change as refugees 
when nexus dynamics exist. Otherwise, it is not applicable. In this regard, efforts are 
needed to address such knowledge gap and come up with legal instrument to grant 
protection to whomever in need for it.

When it comes to the national State’s contribution to the abovementioned issue, 
States who used regional and local refugee law to provide international protection 
in these complex situations have traditionally been limited. Below are some exam-
ples of different national State’s contributions.

It has been done historically, Kenya recognized Somalis who arrived in 
2011–2012 as refugee after the famine that was caused by the drought in southern 
Somali, secured them territorial entry and residency’s permits. Ethiopia also main-
tained its historical stance in the same score of the Somali’s famine in 2011, with 
access to its territory and grant refugee status. Somalis were recognized within the 
framework of Ethiopia’s domestic refugee law, predominantly pursuant to broader 
refugee criteria. Most suggestion went to that Ethiopia may viewed the repercus-
sions of climate disasters as potentially provoking claims that could satisfy the 
broader refugee criteria under the OAU Convention1 (Weerasinghe, 2018).

In the aftermath of the 2010 earthquake in Haiti, Mexico as neighbor country 
implemented ad hoc measures within its migration framework to exceptionally per-
mit specific categories of Haitians to enter and stay on a temporary and humanitar-
ian basis. Moreover, the Mexican government secured them access to RSD process. 
Research indicates that in Mexico, some Haitians – who were victims of the 2010 
earthquake – were recognized under broader refugee criteria on the ground of dis-
ruptions to public order. It appears that Mexico’s refugee authority tried its best to 
assess Haitian claims under refugee law, including on how to impose broader refu-
gee criteria on Haitian’s case. Informants pointed out that assessing claims and 
complying with them with the boarder definition were tricky and difficult as Haitians 
suffered from five serious psychosocial harms and struggled to State consistent 
claims (Weerasinghe, 2018).

1 Convention Governing the Specific Aspects of Refugee Problems in Africa.
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It was believed that national governments while assessing the claims of displaced 
persons due to natural disaster, considered that the consequences of a disaster may 
do so, which is somehow a consideration of the dynamics nexus of the disaster. Both 
UNHCR and national governments consider the dynamics nexus directly or indi-
rectly. However, national governments put it into practice and granted refugee status 
without waiting for the nexus to happen.

In conclusion, tackling the status of environmental asylum\refugeeism allows 
one to take a look at a complicated web of contending and diverse web of laws and 
obligations where international laws and organizations might not be in accord with 
the needs of a regional, nation-state, and the displaced groups situation. This bur-
dens legal, humanitarian, and political circles with the duty of trying to find ways to 
consider the situation of environmentally displaced persons amid the currently 
entangled web of legal levels.

6  Environmentally Induced Displacement Case Studies

Not surprisingly that the world has been witnessing a massive influx of displaced 
people due to climate change amid holding UN Climate Action Summit 2019 that 
aimed at accelerating actions to implement the Paris Agreement which stipulates 
reducing carbon emissions within 12 years and holding the increase in the global 
average temperature to well below 2 °C.

“The climate crisis has arrived and is accelerating faster than most scientists 
expected. It is more severe than anticipated, threatening natural ecosystems and the 
fate of humanity” (Ripple, 2019). This statement was published in the latest edition 
of the bio science journal to point out the crisis which the world faces nowadays 
impacting the human’s fates, displacement, and migration waves.

By tracing the global displacement waves, African countries will be on the top of 
the countries where climate change leads to massive displacement. Not to mention 
that the scarcity of water and food resources triggers conflicts aimed at securing 
basic needs. The Horn of Africa is currently experiencing many natural disasters 
like famine and drought, largely as a result of below average rains. Accordingly, dry 
conditions across the region spread out and have led to the deterioration of farm-
land, loss of livelihood means, and food and water scarcity in large areas in Somalia, 
Ethiopia, and Kenya where people have been unable to secure their basic food needs 
and were driven to relocate internally and across borders (Start-Network, 2019).

The numbers of displaced people that were driven by drought witnessed a mas-
sive increase from 739,000 in November 2016 to 46,000 in May 2017. On the con-
trary, the number of returnees is relatively lower since only 7,700 IDP were recorded 
as returnees in May 2017 (UNHCR, 2017). Given the aforementioned, the number 
of IDP returnees is still limited compared to the increase in the displacement wit-
nessed, representing less than 1% of the drought-related displacements over 
7 months (Start-Network 2019).
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This makes climate-induced displacement a grave phenomenon that needs to be 
understood further if one wants to grasp climate change properly. For this reason, 
three case studies are to be explained in order to shed light on the complexities of 
climate, social\political pressures, and displacement. The three cases are the Somali 
case, the Nubian case, and the Syrian case. They are chosen mainly for their sophis-
ticated mixture of integrating climate, socio-political pressures; and the need for 
displacement.

6.1  The Somali Case

It is important to indicate that the reason for choosing Somalia as a case study is 
because it is one of the Horn of Africa countries that are dramatically affected by 
drought and witnessed drought-driven displacement. Indeed, Somalia is one of the 
countries where people suffered from severe severe drought for many years. 
However, the severity was different till we reached the drought which occurred in 
2015–2016 and was named as El Nino phenomenon. It had devastating impacts on 
the livelihood of local communities in Somaliland and Punt land, which result in 
out-migration, food insecurity, and death of livestock. This severe drought was a 
result of two consecutive seasons of poor rainfall. In the most affected areas, wide- 
scale crop failure and high levels of livestock deaths occurred. Moreover, malnutri-
tion and drought-related diseases were raised. Somalia experienced its largest 
outbreak of cholera in five years, with 48,607 cases and 763 deaths reported in 48 
districts since January 2017 (OCHA, 2017). Accordingly, competition and clashes 
over resources to secure the locals basic needs existed. It was pointed out in a report 
by the Office for the Coordination of Humanitarian Affairs (OCHA) 2017 that over 
6.2 million people, roughly half of the population, needed humanitarian assistance 
(OCHA, 2017). Given the aforementioned factors, massive waves of displacement 
took place intensively to the neighboring country, Ethiopia. An estimated 738,600 
people have been displaced by drought between November 2016 and May 2017 and 
relocated to Ethiopia (OCHA, 2017).

The ramification of this drought was severe especially for the population as 3.2 
million people were severely food unsecured and three consecutive poor harvest 
seasons occurred because of the lack of rains. Malnutrition, one of the leading indi-
cators of the emerging crisis, has reached emergency levels in many locations in 
southern and central Somalia because the prices raised sharply due to food scarcity. 
Repeated exposure to drought has sharpened the vulnerability of the population, 
which results in massive waves of displacement and increased conflicts and insecu-
rities (OCHA, 2019).

Drought as a result of climate change drives displacement and raises protection 
concerns and challenges to secure basic human needs after losing socio-economic 
safety nets, particularly for the most vulnerable groups as women and children.
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The Somali authorities not only failed to provide their population the protection 
they need but also hinder the ability of humanitarian workers to reach people in 
need by arrests, detentions, and suspension of programmes (Start-Network, 2019). 
Accordingly, affected people who could not benefit from their State’s protection or 
the humanitarian assistance chose to relocate across borders. Even if displaced per-
sons were fleeing the precarious situation to nearby countries like Ethiopia, they 
were subject to many risks and dangers due to the restrictions by the Ethiopian 
authorities which forced the displaced people to return to their place of origin 
(Yarnell, 2018).

Although Ethiopia maintained its historical stance in the same score of the 
Somali’s famine in 2011, with authorizing access to its territory and granting refu-
gee status to the displaced. Somalis were recognized within the framework of 
Ethiopia’s domestic refugee law, predominantly pursuant to broader refugee crite-
ria. However, that happened once and Ethiopia does not grant refugee status to those 
who fled after the drought occurred in 2016–2017.

No one of the Somali displaced persons was given the status of the refugee 
because they lacked the persecution aspect which is the core of the refugee defini-
tion according to the 1951 Convention. Although they fled the precarious situation 
of conflict and food and water scarcity, they are not considered refugees and, conse-
quently, are in need of persistent protection according to international law.

6.2  The Syrian Case

Water scarcity is a critical issue facing the Middle East, more than any other region. 
Countries in this region have devoted a lot of money to resolve the diminishing sup-
ply of water. Water and food scarcity are migration and refuge nexus. Whenever 
displacement is found, food and water scarcities emerge, thus increasing the burden 
of the displaced people and deepening their vulnerabilities. Jordan witnessed the 
displacement influx of Syrians amid the outbreak of the conflict in Syria since 2011. 
However, Jordan is commonly regarded as one of the most water-poor countries in 
the Middle East with just 145 cubic meters of water per person per year, consider-
ably less than the annual water shortage level of 500 cubic meters per person per 
year set by the United Nations (Gluck, 2013).

As the number of displaced persons became massive, camps and foreign assis-
tance became inadequate to reduce the effects of the influx on Jordan’s water sup-
ply. According to MercyCorps, in the Northern Municipalities, where the majority 
of Syrian refugees stay, the average daily water supply has dropped below 30 liters 
per person. 80 liters per day per person is needed to satisfy basic needs (MercyCorps, 
2014). Moreover, many areas near refugee camps are forced to run out of water for 
days to come, resulting in an approximately 50% drop in the amount of water made 
available to Jordanian residents (Gluck, 2013). Hence, the citizens blamed it on the 
Syrians’ displacement. Meanwhile, displaced persons were extremely affected 
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given their multiple vulnerabilities. Discrimination acts spread out against the 
Syrian displaced persons as they considered them more privileged by the State to be 
provided by the water. However, theoretically and practically, accumulative acts of 
discrimination eventually shape persecution which is among the main core elements 
of the refugee definition. Water scarcity seems to be far away from the refuge’s 
issues. However, it is a starting point for more vulnerabilities that have been added 
to the existent ones that increased the sufferings of displaced persons 
(Klingseis, 2016).

In the past year, the population of Azraq Camp has risen significantly from 
15,000 to nearly 54,000 according to the UNHCR. This increase occurred in just a 
short period between March and May 2016, as people moved from the Jordan-
Syria border area called ‘The Berm’, exerting considerable pressure to increase the 
scale of the water supply. The Jordanian government, from its side, tried to contain 
the problem. However, Syrian displaced persons continue to suffer from multiple 
vulnerabilities starting with their status as displaced people, poor conditions, and 
water scarcity which led to discrimination by the Jordanian population 
(ACTED, 2016).

Moreover, hospitals and schools don’t have enough water to maintain sanitation 
standards. Mosques cannot perform the regular ablutions that are required. The 
pipelines run dry, particularly in hot, dry summers. Often, weeks go by until a drop 
comes out of the tap. The lack of water adds a lot of pressure on displaced people. 
So, it is not persecution which is the only reason to cause hardships for people or 
hamper their access to basic food and water needs, but also water scarcity and 
drought induced by climate change may become primary causes of hardships. 
Furthermore, persecution is not the only factor triggering conflicts, but also the 
water and food scarcity may cause disputes, hatred, and conflicts to secure resources. 
These combined presses a need to draft legal instruments and mobilize efforts to 
find ways to shed light on the impacts of climate change on displaced livelihoods 
and highlight this issue within the chaotic web of socio-political difficulties.

6.3  The Nubian Case

It is important to indicate that the reason for choosing the Nubian case, aside from 
the authors’ personal preferences which cannot be denied in any social research, is 
the complexities regarding its evolution. The Nubians’ forced migration and agreed 
relocation were but a series of reactions to four main events in the history of this 
regional group. The first was in 1902 when the British colonial authorities decided 
to build Aswan Low Dam, and then two consecutive processes of raising the dam in 
1912 and 1933; all leading to submerging more of the Nubian villages and forced 
immigration of the Nubians accompanied by governmental decisions of compensa-
tion, which are seen by many Nubians as inadequate. The fourth and most crucial 
event is the relocation of the Nubian groups following the decision of building the 
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High Dam. Nubians in 1963–1964, after governmental promises of compensation 
and a discussion with President Nasser, decided to relocate to northern Aswan. 
However, Nubian accounts narrate that neither the governmental promises were 
totally fulfilled when the relocation was undertaken, nor the partial fulfillment of 
these promises was adequate in any decent manner, not to mention in comparison 
with how Sudanese Nubians were compensated (Shami, 1993; Eshhad, 2018; 
Noshokaty, 2013).

Back to our research, a question arises: how can we classify the Nubian case that 
shifted between forced migration to agreed relocation, and included broken prom-
ises, which had their disappointing results been clear from the outset, no relocation 
would have occurred? According to Bates’ theory, the Nubian case would be a case 
of ‘environmental refugees’ in the three events before building the High Dam, and 
in the event of the High Dam relocation, it would be a case of environmental 
migrants; but the Nubian case would never be a mere case of ‘migrants’. The crucial 
element that guides this classification is the margin of freedom which the migrants/
refugees have when deciding to migrate or not. The less options they have the more 
they are ‘refugees’, the more these options increase, the more they become an envi-
ronmental migrant. This process continues until we reach the status of potential 
‘migrants’ who migrate to improve their future.

In the events of Aswan low dam which were initiated by official decrees, though 
with compensation, the Nubians had no room but to migrate because there were no 
chances of negotiations or rejection. While in the high dam construction process, 
which is quite complicated, some discussion occurred (Mohamed, 2013), and prior 
studies were undertaken (Shami, 1993), and a referendum was made (Noshokaty, 
2013) which somehow indicates a relatively wider margin for freedom that makes 
Nubians more of ‘environmental emigrants’ not ‘refugees’.

Additionally, during the events in which the Nubians were ‘environmental refu-
gees’, in the light of Bates’ theory, Nubians were refugees as a result of expropria-
tion made by intentional acute environmental damages that are intentionally 
producing refugees. Not unintentional damages, nor a damage that unwillingly 
makes refugees, which underscores the responsibility for damage made against the 
refugee group. A damage of this type requires reparation of some sort. Even though 
the Egyptian government move of offering compensation was on time, the quality 
and quantity of this compensation was seen inadequate. This implies that the 
Egyptian government took its responsibility of helping Nubians, but in an inade-
quate manner.

Nevertheless, when it comes to everyday politics, what makes this slight change 
of status from ‘refugee’ to ‘migrant’ matter? Despite the legally disputed nature of 
the ‘environmental refugee’ concept, the status of a ‘refugee’ entails the responsi-
bility of some sort, domestic and external. It somehow justifies a call for external 
partners/benchmarks to arbiter, intervene, or have some say. Being a refugee, 
although it might be a mere label, is a problem for sovereignty. Once one is consid-
ered a refugee, the State presupposed absolute sovereignty over him/her becomes 
questioned, and no state would like to face that.
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7  Conclusion

The concept of ‘environmental refugee’ faces different criticism(s) and debates 
towards its political and legal validity/invalidity, the very discourse upon which it 
projects itself, and its academic validity. The very history of the concept shows how 
it was formed and re-formed in a climate of political and social tensions. This made 
many academics, jurists, and international organizations offer their views on the 
phenomenon of climate-induced displacement. In doing so, their contending aims, 
views, and conceptualizations not only helped illuminate the concept of environ-
mental refugees but also showed the actual challenges that this concept and the 
people it represents are destined to face, especially amid the lack (or inadequacy) of 
any international legal instrument for protection. Moreover, the available protection 
methods are by themselves debatable and exposed to a dilemma of obligations over 
different legal levels. Understanding the dilemmas of the concept and its legal duels 
through the Somali, Syrian, and Nubian case studies showed how far such a concept 
remains in need of further efforts and how international actors have to find ways to 
fill the gap made by a climate situation never tackled legally before. Working on the 
concept of environmental refugee will ease dealing with emerging emergencies on 
account of climate change. Climate change is expected to worsen the threats that 
force people to displace and increase the severity of its resultant conflicts. Finally, 
the feasibility of labeling someone or some group ‘refugee(s)’ might look like a 
mere hassle over naming, yet at the core of this problem, the very sovereignty of the 
concerned State(s) is put into question.

References

ACTED. (2016, December 21). Providing clean and safe water in Azraq refugee camp in Jordan. 
News and Press Release. ACTED. Retrieved June 1, 2020, https://reliefweb.int/report/jordan/
providing- clean- and- safe- water- azraq- refugee- camp- jordan

Ammer, M., & Stadlmayr, L. (2010). Legal status and legal treatment of environmental refugees. 
Environmental research, IPCC Website November 2010, federal ministry of the Environment, 
Nature Conservation and Nuclear Safety. Retrieved May 31, 2020, https://www.ipcc.ch/apps/
njlite/srex/njlite_download.php?id=6671

Bates, D. (2002). Environmental Refugees? Classifying human migration caused by environmen-
tal change. Population and Environment, 23(5), 465–477.

Black, R. (2001). Environmental refugees: Myth or reality? New issues in refugee research 
(UNHCR Working Paper No.34). IPCC. Retrieved May 31, 2020, https://www.ipcc.ch/apps/
njlite/ar5wg2/njlite_download2.php?id=11038

Boano, C., Roger, Z., & Morris, T. (2008). Environmentally displaced people: Understanding the 
linkages between environmental change, livelihoods and forced migration (Forced Migration 
Policy Briefing 1). University of Oxford.

Castles, S. (2002). Environmental change and forced migration: Making sense of the debate. 
UNHCR: Working Papers, 70, 1–14.

Dennery, E. (1931). Asia teeming millions: And its problems for the West. Jonathan Cape.
El-Hinnawi, E. (1985). Environmental refugees. United Nations Environmental Programme.

R. Magdy and M. Yasser

https://reliefweb.int/report/jordan/providing-clean-and-safe-water-azraq-refugee-camp-jordan
https://reliefweb.int/report/jordan/providing-clean-and-safe-water-azraq-refugee-camp-jordan
https://www.ipcc.ch/apps/njlite/srex/njlite_download.php?id=6671
https://www.ipcc.ch/apps/njlite/srex/njlite_download.php?id=6671
https://www.ipcc.ch/apps/njlite/ar5wg2/njlite_download2.php?id=11038
https://www.ipcc.ch/apps/njlite/ar5wg2/njlite_download2.php?id=11038


69

Eshhad. (2018, February). Minority profile: Egypt’s Nubians. Eshhad, Center for The 
Protection of Minorities. Retrieved June 1, 2020, https://static1.squarespace.com/
static/5947e4266a49635915ac0a31/t/5a79255f419202954ded4793/1517888880708/MP+

Francis, A. (2015). Jordan’s refugee crisis. Carnegie Endowment for International Peace. Retrieved 
May 31, 2020, https://carnegieendowment.org/files/CP_247_Francis_Jordan_final.pdf

Gluck, C. (2013). Syrian refugee influx adding to Jordan’s water worries. Oxfam Canada. Retrieved June 
1, 2020, https://www.oxfam.ca/blog/syrian- refugee- influx- adding- to- jordans- water- worries/

Gorlick, B. (2007, May 16). Environmentally-displaced persons: A UNHCR perspective. www.
ony.unu.edu/seminars/2007/16May2007/presentation_gorlick.ppt

Inter-Parliamentary-Union and UNHCR. (2017). A guide to international refugee protection and 
building state asylum systems. Handbook for Parliamentarians, UNHCR & IPU.  Retrieved 
May 31, 2020, https://reliefweb.int/sites/reliefweb.int/files/resources/3d4aba564.pdf

IOM. (2007, November 1). Discussion note: Migration and environment. Ninety Fourth Session. 
Retrieved May 31, 2020, https://www.iom.int/jahia/webdav/shared/shared/mainsite/about_
iom/en/council/94/MC_INF_288.pdf

Klingseis, S.  J. (2016). Syrian refugees: Are they a non-traditional threat to water supplies in 
Lebanon and Jordan. Naval Postgraduate School. Retrieved June 1, 2020, https://calhoun.nps.
edu/bitstream/handle/10945/50569/16Sep_Klingseis_Stephen.pdf?sequence=1&isAllowed=y

Lonergan, S. (1998). The role of environmental degradation in population displacement. 
Environmental Change and Security Project Report, 4, 5–15.

Mcdonald, T. (2015). The man who would be the first climate change refugee. in BBC News: Asia. 
Retrieved June 1, 2020, http://www.bbc.com/news/world- asia- 34674374

MercyCorps. (2014). Tapped out: Water scarcity and refugee pressures in Jordan. Mercy Corps. 
Retrieved June 1, 2020, https://www.mercycorps.org/sites/default/files/2019- 11/MercyCorps_
TappedOut_JordanWaterReport_March204.pdf

Mohamed, T. (2013). The Nubah. Forced migration misery continues (AlNubah.Ma’saat 
Al-Tahgeer Mostamerra (Arabic)). The Revolutionary Socialists Movement. Retrieved June 1, 
2020, http://revsoc.me/http://revsoc.me/politics/lnwb- ms- lthjyr- mustmr//lnwb- ms- lt

Hamdawy Mohamed. (2015). The environmental refugee from material existence to the hope 
of international legal protection, Al-Lage’ Al Bee’ei Min Al-Wogoo Al-Maadeyy Ela Amal 
Al-Hemaya Al-Qanooneyya Al-Dawleyya (Arabic). Revue Des Etudes De Droits, 2(2), 
109–148.

Morrissey, J. (2012). Rethinking the ‘debate on environmental refugees’: From ‘Maximalist and 
Minimalists’ to ‘Proponents and Critics’. Journal of Political Ecology, 19, 36–49.

Myers, N. (2005). Environmental refugees: An emergent security issue. Prague: 13th Economic 
Forum, Session III: Environment and Migration, Organization for Security and Cooperation in 
Europe. Retrieved May 31, 2020, http://www.osce.org/eea/14851?download=true

Noshokaty, A. (2013). Egypt Nubia : 50 years of Displacement. Ahramonline. Retrieved May 
31, 2020, http://english.ahram.org.eg/NewsContent/32/99/84158/Folk/Special- Files/Egypt- 
Nubia%2D%2Dyears- of- displacement- .aspx

OCHA. (2017, November 3). Horn of Africa: Humanitarian impacts of drought. issue 11. 
Retrieved June 1, 2020, https://reliefweb.int/sites/reliefweb.int/files/resources/HOA_drought_
updates_snapshot_Nov032017.pdf

OCHA. (2019, December 1–31). humantarian bulletin: Somalia (OCHA Services). Retrieved June 
1, 2020, https://www.humanitarianresponse.info/sites/www.humanitarianresponse.info/files/
documents/files/december_2019_humanitarian_bulletin.pdf

Rebert, T. (2006, December 15). The rising flood? Environmental refugees in a political ecol-
ogy perspective. Available at https://www.macalester.edu/geography/wp- content/uploads/
sites/18/2012/03/rebert.pdf. Last accessed in 31 May 2020.

Reddy, B. S., & Assenza, G. B. (2009). The great climate debate. Energy Policy, 37, 2997–3008.
Ripple, W. J. (2019). World scientists’ warning of a climate emergency. BioScience, 70(1), 8–12.
Saunders, P. (2000). Environmental refugees: The origins of a construct. In P. Stott (Ed.), Political 

ecology: Science, myth and power (pp. 218–246). Arnold.

4 While Carbon Burns: The Debatable Journey of ‘Environmental Refugee…

https://static1.squarespace.com/static/5947e4266a49635915ac0a31/t/5a79255f419202954ded4793/1517888880708/MP
https://static1.squarespace.com/static/5947e4266a49635915ac0a31/t/5a79255f419202954ded4793/1517888880708/MP
https://carnegieendowment.org/files/CP_247_Francis_Jordan_final.pdf
https://www.oxfam.ca/blog/syrian-refugee-influx-adding-to-jordans-water-worries/
http://www.ony.unu.edu/seminars/2007/16May2007/presentation_gorlick.ppt
http://www.ony.unu.edu/seminars/2007/16May2007/presentation_gorlick.ppt
https://reliefweb.int/sites/reliefweb.int/files/resources/3d4aba564.pdf
https://www.iom.int/jahia/webdav/shared/shared/mainsite/about_iom/en/council/94/MC_INF_288.pdf
https://www.iom.int/jahia/webdav/shared/shared/mainsite/about_iom/en/council/94/MC_INF_288.pdf
https://calhoun.nps.edu/bitstream/handle/10945/50569/16Sep_Klingseis_Stephen.pdf?sequence=1&isAllowed=y
https://calhoun.nps.edu/bitstream/handle/10945/50569/16Sep_Klingseis_Stephen.pdf?sequence=1&isAllowed=y
http://www.bbc.com/news/world-asia-34674374
https://www.mercycorps.org/sites/default/files/2019-11/MercyCorps_TappedOut_JordanWaterReport_March204.pdf
https://www.mercycorps.org/sites/default/files/2019-11/MercyCorps_TappedOut_JordanWaterReport_March204.pdf
http://revsoc.me/http://revsoc.me/politics/lnwb-ms-lthjyr-mustmr//lnwb-ms-lt
http://www.osce.org/eea/14851?download=true
http://english.ahram.org.eg/NewsContent/32/99/84158/Folk/Special-Files/Egypt-Nubia--years-of-displacement-.aspx
http://english.ahram.org.eg/NewsContent/32/99/84158/Folk/Special-Files/Egypt-Nubia--years-of-displacement-.aspx
https://reliefweb.int/sites/reliefweb.int/files/resources/HOA_drought_updates_snapshot_Nov032017.pdf
https://reliefweb.int/sites/reliefweb.int/files/resources/HOA_drought_updates_snapshot_Nov032017.pdf
https://www.humanitarianresponse.info/sites/www.humanitarianresponse.info/files/documents/files/december_2019_humanitarian_bulletin.pdf
https://www.humanitarianresponse.info/sites/www.humanitarianresponse.info/files/documents/files/december_2019_humanitarian_bulletin.pdf
https://www.macalester.edu/geography/wp-content/uploads/sites/18/2012/03/rebert.pdf
https://www.macalester.edu/geography/wp-content/uploads/sites/18/2012/03/rebert.pdf


70

Shami, S. (1993). The social implications of population displacement and resettlement: An over-
view with a focus on the Arab Middle East. The International Migration Review, 27(1), 4–33.

Start-Network. (2019). Drought in the horn of Africa (ACAPS Thematic report, OCHA Services). 
Retrieved June 1, 2020, https://reliefweb.int/sites/reliefweb.int/files/resources/20190722_
acaps_start_thematic_report_horn_of_africa_drought.pdf

Suhrke, A. (1991). Pressure points: Environmental degradation, migration And conflict. 
Workshop on Environmental Change, Population Displacement, and Acute Conflict, Peace 
and Conflict Studies Program, University of Toronto and The American Academy of Arts and 
Sceinces, Ottawa.

UNHCR. (1951). 1951 Convention. UNHCR.
UNHCR. (2017). PRMN drought displacements to 31 May 2017 (Situation Report, OCHA 

Services). UNHCR.  Retrieved June 1, 2020, https://reliefweb.int/sites/reliefweb.int/files/
resources/57361.pdf

UNHCR. (2018). climate change and disaster displacement. UNHCR. Retrieved May 31, 2020, 
https://www.unhcr.org/climate- change- and- disasters.html

UNSD. (2020). Environmental Refugee. Environment Glossary. Retrieved May 31, 2020, https://
unstats.un.org/unsd/environmentgl/gesform.asp?getitem=473

Warner, K. (2018). Coordinated approaches to large-scale movements of people: Contributions of 
the paris agreement and the global compacts for migration and on refugees. Population and 
Environment, 39, 384–401.

Weerasinghe, S. (2018). International protection in the context of nexus dynamics between conflict 
or violence and disaster or climate change (Legal and Protection Policy Research Series). 
UNHCR. Retrieved June 1, 2020, https://www.unhcr.org/5c1ba88d4.pdf

Yarnell, Mark. (2018, November). The crisis below headlines: Conflict displacement in Ethopia. 
Field Report, Refugees International. Retrieved June 1, 2020, https://reliefweb.int/sites/relief-
web.int/files/resources/FINAL%2BEthiopia%2BReport%2B- %2BNovember%2B2018%2B- 
%2BFinal.pdf

R. Magdy and M. Yasser

https://reliefweb.int/sites/reliefweb.int/files/resources/20190722_acaps_start_thematic_report_horn_of_africa_drought.pdf
https://reliefweb.int/sites/reliefweb.int/files/resources/20190722_acaps_start_thematic_report_horn_of_africa_drought.pdf
https://reliefweb.int/sites/reliefweb.int/files/resources/57361.pdf
https://reliefweb.int/sites/reliefweb.int/files/resources/57361.pdf
https://www.unhcr.org/climate-change-and-disasters.html
https://unstats.un.org/unsd/environmentgl/gesform.asp?getitem=473
https://unstats.un.org/unsd/environmentgl/gesform.asp?getitem=473
https://www.unhcr.org/5c1ba88d4.pdf
https://reliefweb.int/sites/reliefweb.int/files/resources/FINAL+Ethiopia+Report+-+November+2018+-+Final.pdf
https://reliefweb.int/sites/reliefweb.int/files/resources/FINAL+Ethiopia+Report+-+November+2018+-+Final.pdf
https://reliefweb.int/sites/reliefweb.int/files/resources/FINAL+Ethiopia+Report+-+November+2018+-+Final.pdf


71© The Author(s), under exclusive license to Springer Nature 
Switzerland AG 2022
M. Behnassi et al. (eds.), The Climate-Conflict-Displacement Nexus from a 
Human Security Perspective, https://doi.org/10.1007/978-3-030-94144-4_5

Chapter 5
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in Latin America
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Abstract By 2050, between 25 million and 1 billion people globally could be dis-
placed by extreme weather events, landscape degradation, and the environmental 
impacts of climate change. Environmentally displaced persons (EDPs) are people 
who are compelled to leave their homes in either the short- or the long-term because 
of an environmental hazard that affects their livelihoods, health, or physical safety. 
Latin America is a particularly important – and relatively understudied – region in 
which to explore migration driven by climate change, environmental degradation, 
inequalities, and conflict. This chapter advocates for a regional approach to future 
pathways of environmental migration in Latin America. Key to this approach is to 
first begin to sustainably manage natural resources and aggressively practice cli-
mate change mitigation activities within the region. These close ties could make 
migration slightly easier within the region than outside it and could drive more 
cross-border migration than in other regions. Long-term risk planning efforts must 
improve international and regional cooperation, capacity-building, and adaptive 
management of refugee resettlement programs, in order to address the reality of 
future environmental migration in an orderly manner. Migration should be consid-
ered as a valid adaptation approach in the face of rapid-onset events and for lower-
ing exposure to slow-onset events and should be included in climate change 
adaptation action plans. Adaptive and forward-looking planning for environmental 
displacement is a way to avoid the anxiety, scrambling for funding sources, and sud-
den state of emergency in countries often associated with new refugee flows.
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1  Introduction

No longer something for future generations to deal with, climate change and envi-
ronmental degradation have already propelled migration in Latin America. Central 
American’s northern triangle, made up of Honduras, El Salvador, and Guatemala, 
has long been a major source of migrants, both internally and to neighboring coun-
tries, notably to Mexico, Costa Rica, and the United States (Blitzer, 2019; Carte 
et al., 2019). There has been a spike since 2014 of Central American migration to 
the United States, primarily because of climate change impacts, particularly drought 
related to El Niño in the Dry Corridor that stretches across El Salvador, Honduras, 
and Guatemala (Steffens, 2018a, b). In 2018, 50,000 families were turned away at 
the U.S. border, thus doubling the number of the year before. By the first half of 
2019, 66,000 families were apprehended at America’s southern border (Blitzer, 
2019). Some migrants that reach the United States’ border surrender themselves to 
American law enforcement to claim asylum – which would formalize their status in 
the United States (Cheatham, 2019). About 13% of those that claimed asylum were 
granted status in 2018, which accounts for more than double the number of accep-
tances in 2015 (Ibid).

The three northern triangle countries, along with Nicaragua, are consistently 
listed among the twenty world nations that are most vulnerable to climate change 
(Bouroncle et al., 2017). Between 1992 and 2011, “Honduras was the world’s most 
vulnerable country to extreme weather events, Nicaragua the 3rd most vulnerable, 
Guatemala the 11th, and El Salvador the 15th” (Bouroncle et al., 2017: 124). Aside 
from weather-related natural disasters, particularly hurricanes and cyclones, Central 
America has experienced increases in temperature, stronger dry seasons, and 
droughts but also more frequent floods and reduced soil fertility (Bouroncle et al., 
2017; Steffens, 2018a, b). Agriculture is particularly vulnerable to climate change- 
related natural disasters and impacts (Bouroncle et al., 2017). Guatemala’s economy 
has long been built on the back of an agro-export model that eschews smallholder 
production in favor of large-scale extractive agricultural industry, particularly crops 
like sugar cane and rubber (Carte et al., 2019). Two-thirds of Guatemala’s land is 
held by only 2.5% of farms, leaving little land for almost half of the country to sus-
tain themselves with rural, smallholder farming (USAID, 2010; Carte et al., 2019).

The seeds of these well-trodden migratory pathways away from Central America 
were planted decades ago, with neoliberal economic policies, resource, and land 
inequality. The changing climate, civilian-targeted gang violence, and the fallout of 
civil wars accelerated the dynamic that has left millions displaced (Carte et  al., 
2019). With climate change serving as a threat multiplier for existing issues in the 
region – and in countries across Latin American and the world – increased migra-
tion is a very real consequence of environmental degradation and climate change 
that the international community must consider when laying future plans and 
strategies.

This chapter will analyze the ongoing and likely future of environmental migra-
tion in Latin America. Section 2 begins with a discussion of the drivers, scope, and 
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impacts of environmental migration, and then dive into original research on envi-
ronmental conflict in Latin America that has the potential to catalyze migration. 
Section 3 lays out the history of the refugee regime, from the 1800s through the 
present day, along with international laws and cooperation mechanisms to address 
refugee flows. As for Sect. 4, it presents four potentially interlocking options for 
cooperation and compromise for future environmental migration pathways in Latin 
America and will advocate for a potential path forward based on a regional approach. 
Section 5 concludes with an assertion that compassion is the most important pre- 
condition for establishing successful plans for potential environmental migration 
pathways.

2  Environmental Migration, Now and in the Future

The International Office of Migration (IOM) estimates that by 2050, between 25 
million and 1 billion people globally could be displaced by extreme weather events, 
landscape degradation, and the environmental impacts of climate change (Bassetti, 
2019; IOM, 2009). A common prediction is that 200 million people are predicted to 
migrate due to environmental pressures by 2050 – or one out of every forty-five 
people (IOM, 2009; McMichael et al., 2012). This figure includes individuals who 
may be displaced across international borders or to another area within their country 
of origin (Bassetti, 2019). The majority of current environmental migration patterns 
are internal to states, but it is highly probable that migration to neighboring or far- 
flung states will likely become more of a norm in the coming decades (Cristiani 
et  al., 2020). Latin America, sub-Saharan Africa, and Southeast Asia will likely 
produce 143 million environmentally displaced persons by 2050 (Kumari Rigaud 
et al., 2018). Approximately one-third (around 23 million people) of the 68.5 mil-
lion people who were forcibly displaced in 2017 were displaced because of hazard-
ous environmental conditions (Podesta, 2019). As the effects of climate change and 
environmental degradation become more intimately experienced by individuals, 
migration to climates or areas perceived to be safer is likely to follow, in most cases 
as the last adaptation strategy.

Environmentally displaced persons (EDPs), as these migrants will be referred to 
in this chapter, are people who are compelled to leave their homes in either the 
short- or the long-term because of an environmental hazard that affects their liveli-
hoods, health, or physical safety. The term ‘environmental refugees’ or ‘climate 
change refugees’ has also been used since the 1970s to refer to, legitimize the study 
of, and raise awareness of environmentally displaced persons (Morrissey, 2012; 
Keyes, 2018). The concern about the potential increase of environmental migration 
has been recently raised because it has generally been framed as “a security issue 
for rich countries supposedly threatened with a flood of ‘environmental refugees’ 
from the South” (Boas, 2015 in Piguet et al., 2018: 3). For this reason, the term 
‘environmentally displaced persons’ will be used instead of the more controversial 
‘environmental refugees’.
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Critics, like Keyes (2018), have rightfully pointed out that it is difficult, and can 
be problematic, to untangle the reasons behind why certain populations choose to 
migrate. The term ‘environmentally displaced persons’ captures equally “the 
wealthy family selling frequently flooded property in South Carolina to move away 
from the coast, and the poor family who has to abandon land that is no longer arable 
in Niger and move to the capital in search of a livelihood” (Ibid: 3). Movements – 
which may be voluntary, compelled, for short-term gains, permanent, in the distant 
future, inside a country, and across international borders – are all included in the 
definition of environmental migration (Ibid). There have been very few concrete 
cases of long-term forced migration for purely environmental reasons, without tak-
ing into account economic or social reasons – the clearest case study is of several 
Pacific Islands that are slowly sinking into the ocean (Podesta, 2019). While many 
other case studies have been cited in which environmental factors primarily or 
potentially drive out-migration, there are almost always other reasons that migrants 
could identify as primary to their decision (Ibid). Like in the Central America exam-
ple, insufficient land access, food insecurity, and loss of livelihoods for fishermen 
and farmers may be top-of-mind concerns for those emigrating, even though all of 
those reasons are affected or driven by degrading environmental conditions 
(Markham, 2019). When discussing migration from Central America to the United 
States, a Guatemalan forestry expert told a New Yorker reporter that “There are 
always a lot of reasons why people migrate…Maybe a family member is sick. 
Maybe they are trying to make up for losses from the previous year. But in every 
situation, it has something to do with climate change” (Blitzer, 2019: n.p.).

2.1  How Environmental Degradation Results in Displacement

Environmental vulnerability includes physical, economic, political, and social fac-
tors that affect people at the individual, local, and national levels. The environmen-
tal vulnerability affects rural communities more directly than city-dwellers, thus 
rural individuals make up the largest proportion of environmental migrants 
(Marshall, 2016). Behavior in the face of environmental vulnerability is correlated 
with the spatial area, as individuals from rural communities tend to move within a 
country or region, while city-dwellers move to farther, more desirable destinations 
(Mezdour et al., 2016). While environmental variability incentivizes moving, poor 
individuals without far-flung social connections may be unable to move or migrate 
(Black et al., 2001). Migration allows risk-takers the chance to have, but is no guar-
antee of, a better future.

Climate change and environmental degradation can compel migration along with 
two intertwined timelines – rapid-onset events and slow-onset events. Rapid-onset 
events include acute natural disasters such as hurricanes, tsunamis, or wildfires that 
tend to be discrete and occur over a short period (UNFCCC, 2012; Desai et  al., 
2018). The United Nations (UN) estimates that about 1.6 billion people “have lost 
their homes or livelihoods or have suffered other damage” since between 2000 and 
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2006 due to rapid-onset events, “which continues an upward trend over the past 
several decades and represents a four-fold annual increase, on average, from the 
decade of the 1970s” (Schwartz, 2006: n.p.). Slow-onset events, like sea level rise, 
land degradation, desertification, and stresses to the water supply, tend to erode the 
living conditions for people in an area over time to a degree that it is no longer pos-
sible to stay in such an area, thus driving out-migration (UNFCCC, n.d.; Warner, 
2010). Unaddressed slow-onset events can create the underlying conditions for 
rapid-onset events: for instance, it could happen when gradual sea-level rise eventu-
ally floods houses situated along the shore, and leave communities vulnerable to 
other types of disasters as they recover from a natural disaster (Desai et al., 2018) 
(Box 5.1).

Box 5.1: Case Study – Natural Disasters in Latin America
According to the United Nations Office for the Coordination of Humanitarian 
Affairs (OCHA) (2020), Latin America is the second most disaster-prone global 
region after Asia. Between 2004 and 2019, 73% of the 124 short-term surge deploy-
ments by OCHA’s Regional Office for Latin American and the Caribbean (ROLAC) 
were due to natural disasters. ROLAC has also deployed 33 times since 2015  in 
response to migration – notably to Venezuelan migration throughout the region – 
and/or political unrest. Between 2000 and 2019, 152 million people in Latin America 
were personally affected by the 1205 disasters that occurred in the region (OCHA, 
2020). Natural disasters are highly correlated with migration displacement: for 
example, around 100,000 people moved from Haiti to South America following the 
2010 Haitian earthquake, and flooding displaced people across international borders 
from Colombia to Ecuador and from Bolivia to Brazil (Cristiani et al., 2020). Brazil 
is also on the list of the top 20 countries to have the highest number of displaced 
people due to natural disasters in the period from 2008 to 2014 (Cristiani et al., 2020).

Floods are the most common natural disaster in Latin America, with 548 floods 
between 2000 and 2019, followed by storms and hurricanes (330), earthquakes (75), 
droughts (74), landslides (66), extreme temperatures (50), volcanic events (38), and 
wildfires (24) (OCHA, 2020). Climatologic and meteorological threats are globally 
considered the deadliest and most economically impactful natural disasters (Gu, 
2019). Droughts affected 53 million people in Latin America between 2000 and 
2019, making them the disaster that affected the most Latin Americans in that period 
(Ibid). The 2018 drought season was particularly dangerous in Central America’s 
“Dry Corridor” in parts of Guatemala, El Salvador, Honduras, and Nicaragua, as 
crop yields were reduced 50–75% and 2.2 million people were left food insecure 
(Ibid). Droughts are related to the El Niño phenomenon, while cooler weather and 
flooding tend to be associated with La Niña, global climate patterns that are caused 
by cyclical changes in the Pacific Ocean’s temperature and last between 9 to 
12 months (Ibid; NOAA, 2021).

The number of natural disasters has dramatically increased over the last half- 
century, much of which is due to climate change (Caruso, 2017). According to gov-
ernment estimates, natural disasters cost governments across the world an annual 
average of $901 million, especially because of damage to costly infrastructure – and 
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this is only likely to increase over the next century (Caruso, 2017). Twelve floods 
alone in the decade of the 2000s cost Latin American governments $1 billion in 
damages and all 548 floods in that decade affected 41 million people across Latin 
America (OCHA, 2020). It is estimated that flood damage, if flood risk remains 
constant, could reach upwards of $60 to 63 billion globally by 2050 (Gu, 2019). An 
economic analysis of risk to natural disasters by Gu (2019) found that Mexico City 
and Guadalajara, Mexico, Santiago, Chile, and Bogotá, Colombia were among the 
largest cities in the world with an outsized risk of mortality from natural disasters. 
Gu (2019) also found that the medium-sized Costa Rican cities of Alajuela and 
Heredia were two of the four world cities with the highest risk of large-scale eco-
nomic losses from natural disasters. However, a study conducted in eight countries 
in Latin America in 2011 found that 60% of natural disasters between 1980 and 
2010 happened in small cities with populations under 100,000 (UNISDR, 2011; Gu, 
2019). As it is estimated that by 2030, 20–25% of urban population growth will be 
concentrated in smaller cities, it is essential to take into account risk and plan for 
resilience and vulnerability reduction in both megacities and smaller urban develop-
ments (United Nations, 2018; Gu, 2019).

Slow-onset events can also exacerbate and serve as a threat multiplier for violent 
conflict among communities (UNFCCC, 2012). For example, land degradation and 
desertification can result in a loss of livelihoods, which in turn can lead to conflict 
and displacement (UNFCCC, 2012; Desai et al., 2018). Percival and Homer-Dixon 
(2001: n.p.) identified three forms of environmental conflict:

• “Supply-induced scarcity is caused by the degradation and depletion of an envi-
ronmental resource, for example, the erosion of cropland;

• “demand-induced scarcity results from population growth within a region or 
increased per capita consumption of a resource, either of which heightens the 
demand for the resource; and

• “structural scarcity arises from an unequal social distribution of a resource that 
concentrates it in the hands of relatively few people while the remaining popula-
tion suffers from extreme shortage”.

Commodity dependence is one facet of the ‘resource curse’ that tends to afflict 
natural resource-rich countries with low-income rates and worse development and 
democratic outcomes (Collier & Hoeffler, 2005; Raftopolous, 2017). The resource 
curse theory argues that “mineral and fuel abundance generates negative develop-
mental outcomes in less developed countries” (Di John, 2011: 167). The link 
between commodity dependence and a higher propensity for conflict is strongly 
defined in the literature, although there is disagreement about the causal mechanism 
(Collier & Hoeffler, 2005). Economists argue that with poor economic indicators 
brought about by the ‘resource curse’, the opportunity costs of conflict are lowered 
and the potential spoils are more attractive (Ibid). Political scientists claim that the 
better explanation is that states that rely on commodities tend to be weak – they 
depend on patronage systems and do not bother to develop strong political and eco-
nomic institutions and maintain the rule of law (Collier & Hoeffler, 2005; Humphries, 
2005). Humphries (2005) notes that while ‘resource curse’ countries are more likely 
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to experience conflict, the wars tend to be concluded more rapidly and with a higher 
likelihood for a decisive military victory than the average conflict because both 
sides (and often external actors) have economic interests tied to further exploitation 
of natural resources that cannot happen in the midst of conflict.

Environmental conflicts can also range in scale, from interpersonal conflict 
among individuals to international wars (Temper et al., 2015). For example, water 
scarcity and increasing natural resource scarcity were direct drivers of deteriorating 
economic conditions in Syria, which in turn led to the devastating Syrian civil war 
and migration flows to Europe (Gleick, 2014). The relevance of even small-scale 
environmental conflict to broader topics of security and international conflict is that 
a spark can ignite from a seemingly isolated incident that drives out-migration from 
the region and can destabilize a country or region. As Navas et al. (2018: 1) point 
out, “the common understanding of violence in environmental conflicts as a direct 
event in time and space is only the tip of the iceberg…violence can reach not only 
environmental defenders, but also communities, nature, and the sustainability of 
their relations”.

2.2  Methodology

Original research by the author, conducted in 2020 for a master’s dissertation from 
the London School of Economics, focused on the potential for environmental deg-
radation in 26 Latin American countries to provoke or intensify existing environ-
mental conflicts by 2075. The method applied to attempt to predict future 
environmental conflict was a machine learning approach called random forest anal-
ysis. At their core, machine learning algorithms employ computers to identify pat-
terns in a data sample, and either describe the patterns or make predictions about 
how the existing patterns may influence future patterns. Random forest analysis is a 
method of predictive modeling that has seen a growing array of applications in 
recent years within the field of political science, and specifically in conflict model-
ing. Three separate climate change adaptation and mitigation scenarios were ana-
lyzed for all of the countries included in the maps, in order to show the effect of 
climate change mitigation policies on environmental conflict outcomes.

The final product of the machine learning algorithm was a series of heatmaps, 
made in a free geographical information software called QGIS, that depicted where 
and to what degree the algorithm predicted environmental conflicts would appear by 
2075. Because of the density of points in the original environmental conflict dataset 
around the Andes mountain range, which stretches from Colombia down to Chile 
and Argentina, the majority of heatmaps displayed in this section predict the highest 
number of conflicts in this region. Specifically, southern Peru and northern Bolivia 
appear as major hotspots in every map, which means that the machine learning 
algorithm predicts the highest concentration and intensity of conflict in these 
regions. Across all of the heatmaps, the Andres region and particularly Peru and 
Bolivia, much of Mexico, and Patagonia in the Southern Cone emerge as the areas 
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most ‘at risk’ for environmental conflict by 2075, based on the methodology used in 
this dissertation.

The principal source for the research on Latin America, and the source of the 
original dataset, discussed below was the Global Atlas of Environmental Justice, 
which is a collaborative map that tracks historical and current environmental justice 
conflicts and was created and is moderated by staff at the Institute of Environmental 
Science and Technology (ICTA) at the Universitat Autonoma de Barcelona (Temper 
et al., 2015). Points are included when they meet the following conditions: (1) there 
is an economic, social, or political activity that has impacted or has the potential to 
negatively impact the environment and people in a defined area; (2) one or more 
environmental justice organizations are involved in documenting and/or opposing 
the activity; and (3) there are one or more reports in the media about the activity and 
the organizational or popular backlash (Temper et al., 2015).

2.3  Environmental Degradation and Conflict in Latin America

Environmentally-driven conflicts tend to consist of “mobilizations by local com-
munities [and/or] social movements…whereby environmental impacts are a key 
element of their grievances” and there is a potential for or impacts of negative envi-
ronmental and social outcomes (Temper et al., 2015: n.p.). By this definition, envi-
ronmental conflict mobilizations exist anywhere along a spectrum of intensity that 
ranges from complaints to government organizations about environmental impacts, 
to peaceful protests, to strikes, to blockades and land occupation, to outright mas-
sacres and wars (Ibid). Ten major forms of environmental conflict have historically 
affected or currently affect Latin America and are likely to drive environmental 
displacement in the future (Ibid):

• Biodiversity Conservation: The loss of biodiversity can affect the world in per-
petuity, especially with the loss of keystone species. Biodiversity decline is of 
critical importance in Latin America as climates change  – biodiversity losses 
exceed the limits of planetary sustainability more than any other human impact 
(Rockström et al., 2009; Young et al., 2010).

• Biomass and Land: Land (and land occupation) played a major role in Latin 
America’s longest-running conflict  – the Colombian conflict  – and changing 
landscape patterns can be seen as a counter-insurgency policy (Albertus & 
Kaplan, 2012; Suarez et  al., 2018). Roughly thirty-five of the world’s fertile 
biomes have been already converted to agricultural land, and deforestation is 
Latin America’s most important land change trend – it can have immense impacts 
on water quantity and quality and biodiversity (Grau & Aide, 2008).

• Fossil Fuel and Climate Justice/Energy: Fossil fuel reliance is a massive catalyst 
of climate change, and fossil fuels are non-renewable and unsustainable in the 
long term and could contribute to conflict as the Earth gets more polluted and 
some countries rush to place blame on others (Rockström et al., 2009).
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• Infrastructure and the Built Environment: As Latin America urbanizes in the next 
decades, up to a projected level of 90%, rapid, unsustainable infrastructure devel-
opment will likely become more common (Paranagua, 2012). It is estimated that 
globally by 2050, there will be enough paved roads to loop around the world 600 
times (Laurance et al., 2015).

• Industry and Utilities: Industrial processes can affect water quality and natural 
resource availability downstream (like dyes from textile manufacturing getting 
into the water supply). The heavy industry tends to be clustered in coastal areas, 
potentially affecting coastal biodiversity (Dixon et al., 2013).

• Mineral Ores and Building Materials Extraction: These materials are usually 
non-renewable resources, and their extraction is hard on the environment and 
those who live near mines. Extraction sites as extraction tend to generate vast 
quantities of toxic or harmful waste materials that can get into the water supply 
and food chains (Kossoff et al., 2014; Raftopolous, 2017).

• Nuclear Energy: Nuclear energy currently provides 13% of global energy, but 
challenges in expanding nuclear energy remain, which could lead to further min-
erals exploration and extraction (Zinkle & Was, 2013).

• Tourism and Recreation: Mass tourism can severely impact the economy and 
natural resource allocation of a region (Navas et al., 2018).

• Waste Management: Waste Management conflicts tend to affect a small area, 
although there can be widespread issues if toxic or harmful waste, often from 
even common materials like plastics, seeps into the water supply.

• Water Resources: As water resources dwindle in quantity and quality across 
Latin America (and the world), it is hard to overstate their likely importance to 
future conflicts. Agriculture, mining, industry, energy, etc. corporations continue 
to contaminate water resources, ignoring indigenous people and rural landholder 
protests, as climate change accelerates and formerly snow-capped landscapes in 
Patagonia and the Andes melt (Boelens et al., 2011). A worrying example is in 
Colombia, where the rare páramo ecosystem provides 70% of the water to the 
country and is under constant pressure from mining companies and ranching 
encroachment (Andrasko, 2019; Alonso et al., 2020) (Box 5.2).

Box 5.2: Case Study – The Potential for Water Depletion in 
Colombia’s Páramos
Dubbed the “land of mist” by Spanish conquerors when they first encountered the 
unique high-altitude, tropical moors, páramos are located above the tree line but 
below the snow line and are considered one of the world’s most important ecosys-
tems (Altenhenne, 2015). In total, 35,770 square kilometers of páramos exist in only 
four Andean countries – Peru, Venezuela, Colombia, and Ecuador – and Colombia 
contains half of all páramos in the world (IUCN, 2010; Altenhenne, 2015). 
Colombia’s páramos provide water that supports up to 70% of the country’s popula-
tion, including those who live hundreds of kilometers from the páramos (WWF, 
2017). Due to their rich and highly endemic plant life, particularly a wide variety of 
mosses and shrubs, páramos act like sponges to store water, which makes them 
especially valuable for the provision of water-related ecosystem services 

5 Looking Ahead: A Human Security Perspective to Tackling the Potential…



80

(Schmidt-Mumm & Vargas Ríos, 2012). They also capture an estimated 1000 tons 
of carbon dioxide per hectare in their rich soils and contribute to the mitigation of 
climate change – an ecosystem service that is disrupted when the soil is disturbed 
for productive activities like agriculture (WWF, 2018). Páramos are among the 
world’s most vulnerable and fastest-evolving ecosystems, due to pressures from 
people and their high degree of sensitivity to climate change, particularly warming 
weather (IUCN, 2010; Diazgranados & Barber, 2017).

Some people who traditionally resided near but not in the páramos have, over the 
last decades, moved to higher altitudes to escape the heavy industry and armed con-
flict during Colombia’s 50-year civil war and, in doing so, have inadvertently caused 
further damage to the delicate ecosystems (UK Research and Innovation, n.d.). 
Deforestation increasing throughout the country by 44% in 2017 alone, along with 
expanding land-grabs and illegal mining, are worrying trends (Steffens, 2018a, b). 
Around the páramos, mining, fracking, and the environmental degradation of their 
traditional agricultural land have challenged the traditional way of life for inhabit-
ants (UK Research and Innovation, n.d.). Human encroachment, unsustainable land 
use, improper cleaning of wastewater, and other environmental pressures stemming 
from the increased use of the páramos are hindering the ability of these delicate 
ecosystems to provide essential ecosystem services (Siltar, 2015). Most of these 
negative environmental consequences occur in rural areas that lie far outside the 
direct control of the Colombian government (Steffens, 2018a, b).

Currently, in an effort to protect them, 36 of Colombia’s total 37 páramos have 
been delimited and made into national protected areas (MinAmbiente, 2018). The 
controversial Ley 99 (1993) and Ley 233 (2018) delimit the páramos and ban agri-
culture and livestock-holding and other life-sustaining activities like hunting and 
chopping trees to produce charcoal (El Tiempo, 2018; International Conservation 
Caucus Foundation, 2018; MinAmbiente, 2018). This breeds resentment between 
páramo-dwellers and national and local governments, but also engenders conflict 
within communities, in which most members see both a need to protect the delicate 
landscape and to exploit it (to whatever degree) to survive. With the increased pres-
sure on the páramos and on páramo-dwellers stemming from laws and regulations 
meant to protect the páramos, it is likely that Colombia will experience internal 
migration away from the páramos. This trend will likely lead to increased urbaniza-
tion across Colombia – however, if Cresso et al.’s (2020) simulations are correct, 
Bogotá’s current population of nearly eight million people and other urban centers 
in Colombia may see dramatically decreased water security. If Colombia’s major 
cities no longer have a source of clean, accessible water, future migratory flows 
away from Colombia or to other areas within Colombia are more likely.

Figure 5.1 depicts the geographical extent of conflict points included in the Atlas, 
with the categories depicted as different colors – for example, orange points identify 
conflicts over Mineral Ores and Building Extractions, which is the category with the 
most conflict globally.

Conflict is most common in rural areas (66.7%) and least common in urban areas 
(13.73%), even though Latin America is the most urbanized of any continent (81% 
of the population live in urban areas) (World Bank, 2020). As shown in Fig. 5.2, 

B. Andrasko



81

2011 was the year in which the number of environmental conflicts peaked and con-
flicts have seen a precipitous decline since then, but this might be due to long- 
running but relatively recent conflicts getting recorded in the Atlas at higher rates.

Environmental conflicts situated in small countries like the Bahamas and Belize 
are on average 29.6% likely to have a positive outcome, compared to 17.5% in large 
countries. A positive outcome for environmental conflict included in the Atlas 
would be when the harmful activity is stopped or meaningfully mitigated and the 
protestors achieve at least the majority of their demands, without any major back-
lash to the protestors and social groups involved in the conflict. Caribbean countries 
have the highest likelihood of a positive outcome at 45.8%, countries in Central 
America and Mexico have a 26.2% chance of a positive outcome, and South 
American countries have a 16.1% chance. 42% of conflicts over land are medium- 
intensity and 38.3% are high-intensity, and a small majority of water conflicts are 
medium-intensity.

Across all 26 Latin American countries included in the analysis, land is the most 
contentious ‘commodity’ (27.9% of conflict points mention land), followed by 
water (22.1%), gold (20.1%), and electricity (15.5%). Rounding out the ten most 

Fig. 5.1 Extent and distribution of conflict points in Latin America. (Source: Adapted from 
Temper et al., 2015)
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contentious commodities is silver, crude oil, copper, timber, domestic municipal 
waste, and natural gas. At least one other country is involved in 74.9% of environ-
mental conflicts in the Atlas, especially in extractive conflicts. Canada is the country 
most commonly involved in conflicts and is particularly invested in high-conflict 
mining in Latin America; it is followed by the United States, Spain, China, Brazil, 
and the United Kingdom. While most of the environmental conflicts recorded in the 
Atlas involve extranational companies or states, the majority of extractive activities 
in some areas in Latin America are small scale or artisanal in nature, particularly for 
gold mining (Walter, 2016).

According to the Atlas, the social groups most commonly involved in environ-
mental conflicts in Latin America are, in order: local environmental justice organi-
zations; neighbors/communities; indigenous groups or traditional communities; 
social movements; and farmers. Of those five groups, farmers are marginally less 
likely to win positive outcomes from conflict in Latin America. Street protests/
marches, official complaint letters and petitions, public campaigns, development of 
a network/collective action, and lawsuits/court cases/judicial activism are the most 
common forms of mobilization. While violent forms of mobilization like hunger 
strikes and self-immolation, threats to use arms, and kidnappings were each present 
in less than 1% of conflicts, conflict outcomes (which tend to refer to how those 
causing environmental degradation respond to mobilizations) were bloodier. Violent 
targeting of activists appeared in 6% of conflicts and murders or assassinations 
occurred in 0.05% of conflicts. Repression, corruption, and migration/displacement 

Fig. 5.2 Temporal distribution of Atlas conflicts. (Source: Adapted from Temper et al., 2015)
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appeared frequently as well. More optimistically, the most common outcomes were 
the application of existing regulations and the strengthening of participation (among 
activists).

Judging by the historical trends for environmental conflict and projections for 
climate change in Latin America, it seems clear that environmental displacement 
will only grow in scale and importance by the end of this century. Ultimately, envi-
ronmental conflict and displacement are about people – how people choose to pri-
oritize and allocate ever-depleting resources and how people make decisions when 
faced with an unsatisfactory environmental outcome.

3  Historical and Theoretical Underpinnings of the Modern 
Refugee System

The current international law does not provide adequate protection to environmen-
tally displaced persons (Betts, 2010). As is discussed throughout this chapter, the 
gap between the established definition of who can receive protection as a refugee, 
and the looming threat of environmentally driven displacement, is growing ever- 
wider (Ibid). This section sets the stage for further discussion of how environmental 
migration flows should be managed in the future in Latin America, by first discuss-
ing the theoretical foundations of the refugee regime, then by detailing the early 
history of refugee protection prior to World War II. The discussion then turns to how 
the current international refugee regime was established post-World War II.

3.1  Foundations of the Refugee Regime

The key building block and reference point of the current international system is the 
state. In a 1919 lecture, “Politics as a Vocation”, German sociologist Max Weber 
famously declared that “a state is a human community that (successfully) claims the 
monopoly of the legitimate use of physical force within a given territory” (Weber, 
1919: 1). States in the current Westphalian international system have ‘prima facie’ 
jurisdiction over their territory, which delineate physical space in which a certain set 
of laws apply (Goodwin-Gill, 2014). With borders comes a legally upheld definition 
of an ‘other’ – people who were born or live outside the state’s territorial control 
(Motomura, 2020). As Motomura (2020: 471–472) astutely notes in reference to the 
United States, many liberal democracies have an inherent conflict between a general 
“belief in the equality and dignity of people…[and] the fundamental and intended 
effect of the national borders-to divide ‘us’ from ‘them’”.

National immigration laws serve as the legal architecture around which states 
can enforce their concept of borders (Goodwin-Gill, 2014; Motomura, 2020). States 
can choose which non-citizens they are willing to legally accept into their territory 
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and which are forced to depart (Goodwin-Gill, 2014). States are also able, to a lesser 
extent, to control some migratory movement outside their borders, through inter-
ceptions and redirection of migrants clearly intending to cross into their country, 
especially in the sea (Goodwin-Gill, 2014; Benhabib, 2020). Additional methods to 
deter migration include administrative detention upon arrival, visa controls, and a 
constricting definition of who is a refugee and entitled to resources and who is not 
(Edwards, 2005; Echeverría, 2020). These sovereign rights are monitored and con-
tained by international legal structures and treaties. States that are voluntarily party 
to Refugee Conventions (discussed later in the chapter) are pressured by soft inter-
national law to provide at least a minimal level of material assistance for refugees 
who end up inside their borders (Goodwin-Gill, 2014; Kaldor Centre, 2020) 
(Box 5.3).

Box 5.3: Case Study – Migration in Haiti and the Dominican Republic
Haiti and the Dominican Republic (DR) represent a ‘natural experiment’ in which 
to study EDM, as the countries share the island of Hispaniola in the Caribbean. 
From colonial times until 1960, Haiti and the DR seemed to be moving along the 
same trajectory, first as resource-rich colonies then as unstable authoritarian states. 
France created a highly extractive sugarcane colony in Haiti using African slaves, 
while the Spanish invested less in the colony that became the DR (Jaupart, 2018). 
Once Haitian slaves overthrew the French in 1804, they conquered their neighbors – 
during this period, Dominicans began to assert their identity as being distinct from 
Haitians due to their Hispanic roots, Catholicism, and Spanish language (Stoyan 
et al., 2016).

Unstable military dictators and American intervention plagued both sides of the 
island for more than a century until 1960, after which there has been a clear diver-
gence between Haiti and the DR’s relative trajectories. In 1960, the countries shared 
a real GDP per capita of $800, but by 2005, Haiti’s real GDP per capita fell to $430 
while the DR’s jumped to $2500. Haiti’s economy during the same period grew a 
paltry 1% per year as the country experienced decades of violent authoritarian rule, 
while the DR began a process of irregular democratization and outperformed the 
majority of Latin American nations, with a growth rate of 5% (Jaramillo and Sancak, 
2009). This is not to suggest that democratization alone brought about economic 
stability – rather, the DR’s structural and stabilization policies were market-friendly 
and reinforced stability, while Haiti experienced political volatility that did not 
encourage growth (Jaupart, 2018). The disparity in economic circumstances right 
across the porous border constitutes a major ‘pull factor’ for Haitian migrants.

While both countries are suffering from climate change impacts, Haiti is more 
vulnerable due to its poor infrastructure, weak government, history of environmen-
tal degradation, and poverty-stricken populace (Alscher, 2011). Natural disasters 
like hurricanes and earthquakes are worsened in severity by overcrowding, defores-
tation, wetland destruction, and climate change, all of which have human compo-
nents (Singh & Cohen, 2014). Deforestation encourages short-term migration by 
reducing environmental resilience to natural disasters and forcing people to cross 
the Dominican border to search for fuel in Dominican forests (Amin & Goldstein, 
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2008). Haiti is particularly vulnerable to flooding, as hurricane-force rains run rap-
idly across the deforested landscape into fields, which contributes to soil erosion, 
driving crop failure, and increasing food prices (Singh & Cohen, 2014). This means 
that populations which previously relied on a particular crop, for example, may 
eventually not be able to grow it and find themselves with little food (Gioli et al., 
2016). Lack of institutional capacity is another key decision driver for out- migration. 
Trust in the Haitian government plummeted after the 2010 earthquake and rebounded 
to levels far below the Latin American average (Stoyan et al., 2016). The Haitian 
government is unable to provide important social infrastructure like education for 
rural populations and secure employment opportunities. As of 2017, 14% of Haiti’s 
total labor force was unemployed, with another 85% of the male and 90% of the 
female labor force engaged in vulnerable employment (World Bank, 2018). All of 
the variables mentioned are linked to poverty, which is a major driver of migration 
from Haiti.

Migration from Haiti to the DR already causes tensions and is likely to dramati-
cally increase as Haiti is widely considered a ‘hotspot’ of EDM (Doran, 2011). A 
2013 change of the Dominican Constitution rendered 100,000 Dominicans of 
Haitian descent stateless, which pushed thousands to migrate back to Haiti due to 
economic and social discrimination (Fendt, 2016). This cycle, of short-term migra-
tion to the Dominican Republic that becomes long-term migration, which is then 
penalized by the Dominican authorities, is likely to worsen over time as climate 
change impacts slam the island.

In the Weberian international system, states are obligated to protect and respond 
to the needs of people within their borders (Kozoll, 2004; Betts et al., 2012). This 
social contract breaks down when states are either incapable of protecting individu-
als or groups or are actively targeting them for certain immutable or protected char-
acteristics like race and religion (Kozoll, 2004). Physical displacement outside of a 
country of origin is the primary indicator of vulnerability in a state-led international 
system, and humanitarian law is supposed to protect those individuals who reason-
ably decide to migrate in order to seek protection in other states (Kozoll, 2004; Betts 
et al., 2012). This is both because it is relatively easy to track and measure physical 
displacement and because people who have been forced to move are unlikely to be 
able to rely on their normal coping strategies to better their own circumstances 
(Betts et al., 2012). Refugees and forced migrants are generally likely to have left 
behind their communities, livelihoods, possessions, and, in many cases, language 
and culture (Ibid). If refugees, as noted Italian philosopher Giorgio Agamben (1998: 
131) pointed out, “represent such a disquieting element in the order of the modern 
nation-state, this is above all because by breaking the continuity between man and 
citizen, nativity and nationality, they put the originary fiction of modern sovereignty 
in crisis”.
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3.2  Early History of Refugee Protection

International protection for refugees is not a new phenomenon – the precursor legal 
architecture for the current international protection system extends back to the 
1800s. Charitable organizations focusing on supporting war efforts and aiding 
wounded troops began to be established in the nineteenth century, notably Florence 
Nightingale’s work during the Crimean War (1853–1856) and the founding of the 
International Committee of the Red Cross in 1863 (Holborn, 1939; Hitchcock, 
2014). The chaos brought by numerous European and Eurasian wars up to World 
War I “coincided with a growing sentimental view that civilized societies ought to 
respond to suffering with care and human kindness rather than indifference” 
(Hitchcock, 2014: 146). During this period, refugee camps became a viable option 
for population resettlement and control, notably during the South African War 
(1899–1902) (van Heyningen, 2010). The refugee camps exemplified a ‘sentimen-
tal’ view of the time that refugees and vulnerable populations should not be left to 
their own devices (Ibid).

World War I (1914–1918), the world’s first example of an industrialized total 
war, produced four million refugees and resulted in a number of highly publicized 
humanitarian crises, like the 1914 Austrian and Hungarian invasion into East Prussia 
(De Vuyst, n.d.; Gatrell, 2008). Three key consequences of World War I shaped the 
modern refugee regime. First, the period after World War I was chaotic – several 
major empires fell, independence struggles raged, and national boundaries were 
reconfigured, often following ethnic lines, as a result of the war (Leonhard, 2018). 
Due to World War I and the conflicts that were initiated because of the end of such 
a war, the twentieth century became known as the ‘century of the refugee’, in that 
the scale of international forced migration surpassed all previous refugee flows 
(Myers, 2010). Secondly, since refugee flows came to be regarded as “an interna-
tional problem, even a norm of the post-war order” during the twentieth century, 
people and governments warmed to the idea that large-scale social issues, like dis-
placement from the war, required coordinated international responses (Burgess, 
2016). The final consequence was the shift from a concept of charity, in providing 
primarily material support for war efforts and for the less fortunate within the 
boundaries of a state, towards a broader notion of human rights and humanitarian-
ism that is inclusive, global, and applies in times of peace as well as times of war 
(De Vuyst, n.d.; Gatrell, 2008).

The League of Nations was established in 1919 as a component of the Treaty of 
Versailles, one of the peace treaties that formally ended World War I (Burgess, 
2016). As the only supernational political authority capable of solving a problem 
which is beyond the power of exclusively humanitarian organizations, the League 
created a High Commission for Refugees to address population displacement and 
refugee flows, headed by the Norwegian Fridtjof Nansen (Holborn, 1939; Burgess, 
2016). Nansen advocated for shifting international efforts away from short-term 
charity work towards promoting that refugees eventually become self-supporting 
and settled (Holborn, 1939; Heyward & Ödalen, 2013). Soon after Nansen’s death 
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in 1930, the modest but important Refugee Convention (1933) was signed by four-
teen countries, from which originated the principle of non-refoulement, safe labor 
conditions, welfare and relief, and exclusion from reciprocity (Holborn, 1939; 
Jaeger, 2001). Non-refoulement means that host states generally do not have the 
right to return individuals to their home states if they have a credible fear of persecu-
tion – it is one of the main theoretical foundations of the modern refugee regime 
(Jaeger, 2001; UNHCR, 2010).

During this period, the underpinnings for a firm international legal framework of 
protection for refugees were established, through treaties, resolutions, and other 
legal instruments (Jaeger, 2001). Generally, each legal document served to draw a 
new refugee population into international protection or expand protection to known 
populations. An example of this is the progressively expanded protection for refu-
gees from Germany between 1936 and 1939, as 150,000 German Jews had fled by 
1938, along with hundreds of thousands of Jews from other European countries 
(Jaeger, 2001; Kalb, 2015). The Évian Conference notably provided international 
protection for the first time to would-be refugees who had not yet left their home 
countries “but who must emigrate on account of their political opinions, religious 
beliefs or racial origin” (Jackson, 1999: 21). Ultimately, the Évian Conference 
failed to generate substantial material support beyond international goodwill – the 
tiny Dominican Republic was the only country willing to take in refugees at scale, 
committing to accepting 100,000 refugees (Kalb, 2015).

3.3  The Modern Refugee System

World War II resulted in the largest refugee crisis the world has ever experienced. 
Contemplating after World War II, Holborn (1956: 210) wrote that “It is evident 
how difficult a task it was to select genuine refugees and displaced persons among 
the huge mass of uprooted humanity” (Ballinger, 2012). To rebuild the international 
system and cope with the one million refugees in Europe reeling from World War II, 
states founded the United Nations (UN) in 1945 (UNHCR, 2020). Former UN 
Secretary General Kofi Annan stated that the UN was “never intended to be a uto-
pian exercise…it was meant to be a collective security system”, building on 
American President and League of Nations founder Woodrow Wilson’s hope that 
the League of Nations would bring “an organized common peace” 
(Schlichtmann, 2010).

Five years after the UN was founded, the UN High Commissioner for Refugees 
(UNHCR) was inaugurated in 1950 (UNHCR, n.d.). Like its precursor institutions 
such as the League of Nations, UNHCR was intended to fade once the European 
refugee crisis after World War II was resolved, optimistically assumed to be within 
three years (Betts et  al., 2012; UNHCR, n.d.). The 1951 Refugee Convention 
Relating to the Status of Refugees (hereafter known as the ‘1951 Refugee 
Convention’) is the key multilateral treaty that UNHCR is bound to uphold (Debergh 
Robinson, 2012). The 1951 Refugee Convention defines who is considered a legal 
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refugee – only those who meet the legal definition of a refugee are required to be 
protected under international law (UNHCR, 2010). The 1951 Refugee Convention 
is built on the principle of non-refoulement, which was laid out for the first time in 
the 1933 Refugee Convention (Jaeger, 2001). People who fall under UNHCR’s 
mandate, as defined by the 1951 Convention, must meet four conditions: (1) they 
must have fled their home state by crossing an international border; (2) be unwilling 
or unable to return to their home state due to (3) a ‘well-founded fear of persecu-
tion’; and (4) the persecution levied against them must be based on their member-
ship in a distinct and often immutable group, like race, religion, nationality, or 
political opinion (Docherty & Giannini, 2009).

The first condition, that refugees are those who have crossed an international 
border, excludes people who meet all other conditions but were unable to cross an 
international border for some reason, often because of poverty, and are displaced 
within their home countries (Betts et al., 2012). Monitoring and protecting ‘people 
in refugee-like situations’ is one of the most difficult and enduring challenges that 
UNHCR faces, and protection for internally displaced people was only extended in 
recent years (Betts et al., 2012). The second condition, of being unwilling or unable 
to return, particularly applies to people who are functionally stateless because of 
their inability to return, even in the short term (Alexander & Simon, 2014).

The ‘well-founded fear’ clause included in the Convention assumes that political 
authorities in the country of origin are aware of and are actively oppressing or 
threatening the claimant because of the political opinion (Storey, 2014). This puts 
the burden of proof onto the asylum-seeker to prove to immigration authorities that 
their fears are real and life-threatening in order to gain protection (Anderson et al., 
2020). Perceived credibility of the asylum-seeker by immigration authorities is 
often a key determinate for whether they are granted asylum or not and requires a 
future-focused assessment of risk (Anderson et al., 2020). However, Alexander and 
Simon (2014) take issue with this interpretation of the ‘well-founded fear’ clause. 
They argue that fear of retribution is not a central reason to accept or deny an 
asylum- seeker and instead the ‘unable to return’ clause is a more important deter-
minant that should serve for refugee protection for those asylum-seekers that do 
meet it (Ibid). Finally, the clause on ‘group membership’ can be difficult to prove – 
for example, political asylum on the basis of persecution of gender expression or 
sexuality (Greenberg, 2017).

Additionally, the definition of refugees at the time was restricted to people who 
were directly affected by “events occurring before 1 January 1951”, which mainly 
referred to events that affected Europeans or colonial subjects (Jackson, 1999). This 
reflects both the erroneous belief at the time that the refugee crisis was primarily 
contained inside Europe, and the negotiations among state delegates when writing 
the Convention about what groups of people to exclude from protection because of 
their perceived status as ‘political’ migrants or in order not to stretch resources 
(Ballinger, 2012; Debergh Robinson, 2012). In fact, the total number of forced 
migrants after World War II may have surpassed 175 million (Gatrell, 2000; 
Ballinger, 2012). To address the needs of refugees not included in the Convention, 
a variety of ad hoc stop-gap measures were developed, including Allied-run refugee 
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camps in Europe and India and Pakistan’s bilateral treaties and legal instruments 
that regularized resettlement options for the 14 million forced migrants across the 
newly established border (Cohen, 2008; Debergh Robinson, 2012).

The 1951 Refugee Convention was extended to include protection for refugees 
outside of Europe with the Protocol relating to the Status of Refugees, signed in 
1967 (Stone, 2018). The 1967 Protocol reaffirmed the conditions under which peo-
ple can be considered refugees but removed its geographical and time-based limita-
tions so the Convention could be universally applied (Hong, 2001). Any country 
that ratifies the 1967 Protocol is also explicitly agreeing to abide by the tenets of the 
1951 Convention, as stated in Article 1 of the Protocol (Kaldor Centre, 2020). By 
the second half of the twentieth century, less-industrialized countries began to take 
up more space in UNHCR’s mandate (Crisp, 2001). In the 1960s, UNHCR began to 
link the long-term goal of refugee resettlement with short-term development fund-
ing, “with its potential as a win-win situation for donors and asylum states and, in 
theory at least, for refugees as well” (Krause, 2016): 51. Refugees were viewed by 
UNHCR and other development agencies, at this time, as a bargaining chip that 
could be leveraged to plan for and promote sustainable development in the (often 
low-income) receiver countries, instead of as a burden to be solved (Glasman, 
2017). Around the same time, UNHCR began to develop standard responses to 
address large-scale refugee flows in low-income regions, particularly in Africa 
(Crisp, 2001; Krause, 2016).

Figure 5.3 tracks the number of total refugees that were included until UNHCR’s 
mandate and those outside UNHCR’s mandate that were kept track of but did not 
meet the legal definition of refugees at that time. Note that the ‘Internally Displaced 

Fig. 5.3 Refugees and persons of concern from 1951 to 2020. (Source: Adapted from 
UNHCR, 2020)
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People (IDPs) of concern to UNHCR’, which makes up for the highest percentage 
of people of concern in recent years, meet many of the criteria to be considered a 
refugee, but have not crossed an international border.

The three durable solutions that UNHCR currently promotes are voluntary repa-
triation, local integration, and resettlement (UNHCR, 2021). Practically, voluntary 
repatriation can be highly risky to individuals returning to unstable and often 
unknown situations, and UNHCR’s website acknowledges that less than 1% of total 
refugees of concern are submitted for resettlement in a country outside their country 
of origin (UNHCR, 2021a). Additionally, local integration is rarely a feasible 
option, especially for refugees in lower-income host countries – Egypt, for example, 
has passed a number of policies to limit refugee access to basic social services, 
including employment and education (Brun & Fábos, 2017). For the millions of 
refugees who are both under UNHCR’s mandate and legal care and are not eligible 
for or have not accessed any of the three durable solutions of choice, most reside in 
camps (Turner, 2016). This includes short-term environmental migrants fleeing 
natural disasters, and people who have crossed international borders to avoid years- 
long civil wars in their home countries (Ibid). Refugees in camps are caught in a 
cruel contradiction: “first, they cannot settle where they are because they are sup-
posedly ‘on the move’, on their way home or somewhere else in the future; second, 
they cannot remain ‘on the move’ as they possibly are not going anywhere, either 
now or in the near future” (Ibid: 4). Refugee camps are intended to be temporary 
solutions to temporary emergencies, but often cross over to long-term displace-
ment (Ibid).

Long-term displacement, often in these camps, is the “new normal” and these 
durable solution options “are increasingly unsuitable for offering social, economic 
and cultural means for refugees to rebuild their lives and livelihoods” (Brun & 
Fábos, 2017: 1). Ironically, with a new buzzword and best practice defining each 
decade, and solutions that were designed to be temporary turning into decades-long 
fixtures, the search for truly durable, compassionate solutions remains unaddressed, 
such as Palestinians trapped in refugee camps in the Middle East.

3.4  Provisions for Environmentally Displaced People

UNHCR has also taken halting steps towards acknowledging EDPs but has yet to 
seek durable solutions. When applied to EDPs who flee across international bor-
ders, the 1951 Refugee Convention and its extension documents have major gaps 
(Williams, 2008). The Refugee Conventions were designed to address social and 
political persecution by governments or non-state actors, so most EDPs will only 
meet the first two conditions for being considered a refugee under the 1951 
Convention (Ibid). With the burden of proof put on those applying for protection, it 
is difficult for EDPs to prove intent on the part of their governments or non-state 
actors (UNHCR, 1998).
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Generally, environmental destruction affects people bound together by geogra-
phy or living conditions, and thus would have an outsized effect on those living in 
unsafe locations due to poverty or close to natural features vulnerable to disasters or 
climate change, regardless of ethnic identity or political opinion (Höing & Razzaque, 
2012). However, cases in which social groups were purposely induced to environ-
mentally driven displacement (EDD) contradict the assumption that poverty and 
natural disasters are necessarily linked, like the Iraqi government in the 1990s 
methodically destroying marshes and possibly deliberately poisoning the water 
resources around which the Iraqi Marsh Arabs built their livelihoods and culture 
(King, 2006). Existing case studies like that of the Marsh Arabs constitute legal 
openings that could be exploited to provide for EDPs and fill existing gaps in pro-
tection (Kozoll, 2004) (Box 5.4).

Box 5.4: Case Study: Iraqi Marsh Arabs
The Ma’dan, also called the Marsh Arabs, are an ethnic group that primarily dwells 
in the Tigris-Euphrates marshlands in Iraq and Hawizeh marshes that overlap the 
border between Iraq and Iran in an area nearly the size of Wales (Adriansen, 2004; 
Priestley, 2020). Their unique culture is claimed to be descended from ancient 
Sumerian society and the majority of the Ma’dan are Shi’a Muslims (Adriansen, 
2004). Much of the Ma’dan’s livelihood was based on buffalo breeding, fishing, and 
rice cultivation, and swamp reeds formed the structures of their houses (Adriansen, 
2004; Al Ahram, 2015a).

Until World War I, the Ma’dan lived in relative isolation from the rest of Iraqi 
society, as the marshes themselves provided an area outside of state control, despite 
weak ties to markets in towns adjacent to the marshes and some advancement into 
the swamps by Ottoman and British surveyors and militaries starting in the 1860s 
(Adriansen, 2004; Al Ahram, 2015a). By the 1920s and 1930s, the marshes and 
their dwellers had become targets of regular British air-bombing campaigns, fol-
lowing a 1920 tribal uprising (Al Ahram, 2015a). The water in some areas of the 
marshes had become undrinkable and many marsh-dwellers had left for nearby cit-
ies by the 1970s, following campaigns between the 1930s and 1970s to combat 
malaria by introducing pesticides, the introduction of invasive species for aquacul-
ture, water salinization, and increased inequality resulting from a British policy of 
converting public land to shayks’ private holdings in order to promote stability in 
these ‘ungovernable’ areas (Al Ahram, 2015a). In the cities, the Ma’dan were 
viewed with a mix of contempt and apprehension for their ‘backward’ nature 
(Adriansen, 2004; Al Ahram, 2015a).

All of these tensions came to a head with the Iranian Revolution in 1979, Iraq’s 
war with Iran (1980–1988), and the Gulf War (1990–1991). The marshes proved to 
be forbidding places in which to wage war and served as key battlefields, particu-
larly in the Iran-Iraq War, and also hosted groups of deserters (Adriansen, 2004; Al 
Ahram, 2015b). Within the context of these conflicts, the marshes became viewed 
as potentially dangerous, rather than a place that ‘required’ development (Ahram, 
2015a). Iraq began to deport the Ma’dan population from the swamps in 1983, with 
the hope of developing oil resources in the marshes, promoting modern agriculture 
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rather than the Ma’dan’s traditional practices, and, primarily, wiping out the 
Ma’dan’s culture (Ahram, 2015a). This policy resulted in more than 500 arrests and 
about 200 deaths within the first several days (Al Ahram, 2015a, b; Priestley, 2020). 
In March 1991, an uprising against President Saddam Hussein of Iraq was brutally 
crushed, and just weeks later, Hussein issued orders in late March 1991 to drain the 
swamps (Al Ahram, 2015b). These orders turned into a counterinsurgency cam-
paign of genocidal actions against the Ma’dan and their marshes, including forced 
disappearances, torture, and executions for people and poisoning the marsh and 
burning reed-beds to kill off the ecosystem (Priestley, 2020). Two years later, 
between two-thirds and 90% of the original marsh area were completely dried out 
and 200,000 were displaced (Al Ahram, 2015b; Priestley, 2020).

Several decades later, there remains debate about how deliberate the policies 
against the Ma’dan were and whether the narrative of genocide and ‘ecocide’ was 
pushed for political reasons. Priestley (2020) and Al Ahram (2015a) both rightly 
point out that while the flashpoint for the more obvious genocidal actions was in 
1991, the structural underpinnings of ecological degradation over centuries, under 
the guise of development, had been conducted by the Ottomans, British, and Iraqi 
governments. Adriansen (2004) reveals that few in the international community 
were paying attention to the plight of the Ma’dan until 2002–2003, when the narra-
tive shifted from ecological destruction to a humanitarian justification made by the 
United States for invading Iraq.

As far back as 1993, UNHCR recognized four legitimate reasons for fleeing – 
political persecution, economic pressures, ethnic conflict, and environmental 
destruction (Höing & Razzaque, 2012). UNHCR dodged participating in policy or 
research work on EDD until 2007, as then-High Commissioner Antonio Guterres 
regarded EDPs as falling outside UNHCR’s bounds (Ibid). In 2007, however, 
Guterres first gave a speech in front of donor states that linked climate change and 
displacement, which signaled a shift in the agency’s position towards including 
EDD in its worldview, without taking exclusive responsibility for the issue (Hall, 
2013; McAdam, 2014). By 2011, there was faint hope that “states would be favor-
able to an involvement of UNHCR in addressing protection gaps related to cross- 
border displacement as a result of natural disaster and climate change-induced 
displacement” (Hall, 2013: 100).

Policy instruments have been slightly ahead of hard international law in recog-
nizing the plight of EDPs. For example, a clause in the Cancún Outcome Agreement, 
which was adopted in 2010, specifically characterized EDD and migration as a 
whole as an adaptation option available to individuals but avoids sticky questions of 
causality and accountability (McAdam, 2014). Previously, EDD was seen as a fail-
ure to adapt to changing circumstances, so the Cancún Outcome Agreement repre-
sented a policy shift (Sasser, 2010). The Nansen Protection Initiative and the Cancun 
Climate Change Adaptation Framework acknowledge this, stating that migration 
refers to:

Human movements that are predominantly voluntary insofar as people, while not necessar-
ily having the ability to decide in complete freedom, still possess the ability to choose 
between different realistic options. In the context of slow-onset natural hazards, 
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 environmental degradation and the long-term impacts of climate change, such migration is 
often used to cope with, ‘avoid or adjust to’ deteriorating environmental conditions that 
could otherwise result in a humanitarian crisis and displacement in the future. (Desai et al., 
2018, p. 4)

Launched in 2012 and building on the Cancún Outcome Agreement, the Nansen 
Initiative identified appropriate humanitarian responses to environmental degrada-
tion, based on three pillars – international cooperation, consistent standards for how 
displaced people should be managed and treated, and operational concerns like 
funding mechanisms (Nansen Initiative, 2014). EDPs can potentially appeal to 
regional bodies for protection that UNHCR cannot provide, like the Cartagena 
Declaration and the Organization for African Unity Convention, but Keane (2004) 
argues that neither body recognizes migration as being solely caused by environ-
mental reasons and, therefore, cannot offer adequate protection (Höing & 
Razzaque, 2012).

4  Policy Options to Address Existing Legal Gaps 
for Environmental Displacement

Because climate change defies simple solution-building, due to the immense uncer-
tainties, conflicts of interest among stakeholders, along with interdependencies 
inherent in its study and response, it is frequently known as a ‘super-wicked’ global 
problem (Behrman & Kent, 2018). Environmentally driven migration (EDM) is a 
separate but related ‘super-wicked’ issue, as it touches on numerous other issues, 
including economics, law, and emotional factors, including climate change and 
environmental vulnerability.

4.1  What Policies Must Consider

Some policymakers and academics characterize EDM as a failure to adapt to chang-
ing circumstances, rather than as an adaptation option (Warner, 2010). Most national 
adaptation plans and policies currently fail to include migration and resettlement in 
their analyses and budgets, which is a major exclusion (Warner, 2010; Desai et al., 
2018). A second complicating factor in durable solution planning for climate change 
risk is ‘maladaptation’. Maladaptation refers to the perception that short-term solu-
tions, like building a dike in a floodplain, encourage settlement patterns or behavior 
that actually increases long-term vulnerability (Oliver-Smith, 2009). This is relevant 
to climate change-driven migration because migrants may be trading one unstable 
living situation for another across a border (UNFCCC, 2012). There is little stop-
ping governments from placing migrants in cheap, environmentally undesirable 
resettlement locations when selecting camp locations (Warner, 2010). Some 
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resettlement locations lack sufficient access to basic services like schools, water 
treatment, and banks (Dun, 2009). In making the decision to move, migrants often 
abandon established jobs and livelihoods and can lose time-honored social networks 
that link migrants to new job opportunities (Warner, 2010).

Long-term risk planning efforts must improve international and regional coop-
eration, capacity-building, and adaptive management of refugee resettlement pro-
grams, in order to address the reality of future environmental migration in an orderly 
manner (UNFCCC, 2012). Migration should be considered as a valid adaptation 
approach in the face of rapid-onset events and for lowering exposure to slow-onset 
events and should be included in climate change adaptation action plans (IOM, 
2009; Desai et al., 2018). As Desai et al. (2018: 4) point out, there is often a “‘tip-
ping point’ at which communities shift from voluntary, adaptive migration into 
forced displacement. When their coping capacities are exhausted, they risk falling 
into a gradual process of impoverishment, eventually leading to their displacement”. 
Adaptive and forward-looking planning for environmental displacement is a way to 
avoid the anxiety, scrambling for funding sources, and sudden state of emergency in 
countries often associated with new refugee flows.

The human cost of migration is particularly clear in how host countries and citi-
zens react to migrants when they arrive. One major setback in the preemptive plan-
ning for potential future patterns for environmental migration is the “tightening of 
the distinction between the citizen and the non-citizen” that has occurred around the 
world in recent years (Benhabib, 2020). The United States, for example, has been 
violating the international principle of non-refoulement in mistreating Latin 
American illegal immigrants along the U.S.-Mexico border in a clear nod to rising 
nationalist sentiments stoked during the Trump era (Motomura, 2020; Nyabola, 
2019; Benhabib, 2020). These anxieties tend to be deeply held and not easily dis-
pelled with evidence, even when faced with economic research that suggests that 
migration improves economic outcomes across the host society (Motomura, 2020). 
This trend is clear across both rich and poor host countries throughout all world 
regions (Benhabib, 2020).

4.2  Potential Policy Solutions

Four potential – and possibly interlinking – solutions to long-term environmental 
migration challenges are feasible and foreseeable.

4.2.1  Extend Existing Documents

The first potential approach for how to manage future pathways of environmental 
migration advocates for UNHCR to extend the 1951 Convention to include EDPs or 
to liberally interpret existing documents (Höing & Razzaque, 2012). As António 
Guterres asserted, “the history of UNHCR is one of constant change and 
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adaptation” in response to emerging crises and challenges (Betts et al., 2012: xx). 
UNHCR’s policy mandate has expanded to include returnees, stateless people, 
IDPs, asylum-seekers, and people ‘threatened with displacement’ as the need arose, 
so there is historical and legal precedent for folding new groups of people into 
UNHCR mandate (Hall, 2012; UNHCR, 2020). While the current iteration of the 
1951 Convention and more recent UNHCR documents do not explicitly include 
EDPs in their definitions of refugees, they do indirectly have sway over the way in 
which migration is conceptualized (Höing & Razzaque, 2012). By extending the 
1951 Convention and potentially other landmark documents, UNHCR would legiti-
mize EDPs as ‘worthy’ of protection, resources, and attention.

Proponents of this approach argue that extending or liberally interpreting the cur-
rent legal framework would be pragmatic, because rather than drafting entirely new 
legislation that would likely lack political will and funding from states, UNHCR 
could use its influence and expertise (Betts, 2012). Hall (2012) argues that over 
time, driven by Guterres, UNHCR has been incrementally positioning itself to “rep-
licate its moral legitimacy in new spheres”, like managing EDPs. One camp of 
detractors portrays UNHCR as being unwilling to take responsibility for EDPs, due 
to fears that states would be averse to being legally bound to take on more refugees 
and wary of eroding sovereignty (Williams, 2008; Höing & Razzaque, 2012). 
Another group views the 1951 Convention as too-narrowly defining refugees as 
people who have been persecuted, as they perceive modern-day forced migration to 
be more diffuse and less persecutory in nature (Fitzpatrick, 2010). The third set of 
critics cites the legitimate worry that adding more categories of refugees to existing 
Conventions would thin protections for refugees included in the original definition, 
who are themselves vulnerable (Renaud et al., 2007).

4.2.2  UNHCR Ad Hoc Extension

Perhaps the simplest potential response is ad hoc extension of UNHCR’s mandate, 
most likely in the form of expanded temporary protection for EDPs. UNHCR is cur-
rently pursuing this option for the EDPs that have already chosen to migrate inter-
nationally, by providing some ad hoc aid without also affording these environmental 
migrants a clear legal status or designation (Betts, 2010). Recognition for EDPs 
could exist along a sliding scale from acute to chronic displacement, which would 
allow for maximum flexibility in states’ response options (Williams, 2008). This 
would include EDPs in UNHCR’s protection sphere without needing to bind states 
into agreements and without institutional changes (McAdam, 2014). Time-honored 
seasonal labor or transnational settlement patterns, such as a farmer moving to a 
distant city during the dry season, is a strategy that individuals can use to remove 
themselves from an unstable situation and that could be integrated into an ad hoc 
extension of UNHCR’s mandate (Lubkemann, 2005).

Supporters of this approach argue that IDPs were originally brought under 
UNHCR’s mandate through ad hoc protections, but are now a central component of 
UNHCR’s work and formally included in UNHCR’s mandate (Loescher et  al., 
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2008; Gemenne & Brüker, 2015). Especially since some academics consider EDPs 
to be a subset of IDPs, there is some possibility that environmental migrants could 
experience a similar route to recognition as IDPs (Ibid). A downside of this ad hoc 
approach is that it does not create normative standards that UNHCR would be able 
to enforce, unlike most formally negotiated international agreements (Hall, 2012). 
Another downside to this approach comes from the complexities of the ‘asylum- 
migration nexus’, in which formalized migrants, informal or clandestine migrants, 
and refugees all use the same routes (Castles & Van Hear, 2005; Betts, 2010). This 
muddying of migration pathways could lead to hierarchies of need and politiciza-
tion of what forms of migration, including migration due to environmental degrada-
tion, should be protected (Williams, 2008; Betts, 2010). Regardless, even simple, 
temporary solutions that would not be difficult to convince states to adopt must have 
sufficient political will, funding, capacities at the international level, and civilian 
and military support to function well and serve as a durable solution (Betts 
et al., 2013).

4.2.3  Soft Law Framework

The third policy option is to establish a soft law framework, drawing from the exist-
ing, highly effective Guiding Principles on Internal Displacement and national or 
regional action plans like the Cartagena Declaration (Ferris & Bergmann, 2017). 
The Guiding Principles extend protection to IDPs – a group of concerns that were 
previously functionally excluded from migration and humanitarian law (Ferris & 
Bergmann, 2017). The Guiding Principles are not legally binding and are instead 
more consistent with a set of norms (Ibid). They were drawn from disparate pieces 
of existing case law, so as to remain consistent with international human rights law 
and to deflect criticism (UNHCR, 2004; Betts, 2010). A similar framework to the 
Guiding Principles could bring EDPs into a sphere of protection and provide a set 
of norms for countries to follow (Mayer, 2011; Ferris & Bergmann, 2017).

This framework could be built on international human rights and humanitarian 
law bodies, not necessarily just on refugee law (Betts, 2010; Höing & Razzaque, 
2012). Without such a framework, states and organizations do not have clear guide-
lines to follow for how to deal with EDPs, particularly about how to fill protection 
gaps and fulfil their international humanitarian obligations (Betts, 2010; Ferris & 
Bergmann, 2017). Both states and international organizations have illustrated, in 
various international forums, that there is a demand for clearer guidance on how to 
understand and apply their existing commitments – as long as they do not have to 
assume new obligations (Betts, 2010; Cohen, 2013). Betts (2010: 215), a vocal pro-
ponent of this soft law approach, argues that “What is required is simply: (a) an 
authoritative consensus on the application of these instruments to the situation of 
vulnerable migrants, and (b) a clear division of responsibility between international 
organisations [sic] for the operational implementation of such guidelines”. This soft 
law framework could draw from two key elements: the strengthening of prevailing 
international human rights norms into clear principles for how to respond to the 
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needs of different groups; and enhanced mechanisms for international collabora-
tion, among states and organizations, to collectively and collaboratively implement 
these norms (Ibid).

Optimistically, soft law can provide a platform for states and international orga-
nizations to dialogue, resolve any uncertainties, and explore creative or innovative 
solutions without having to commit to formal hard law structures (McAdam, 2014). 
It is probable that, to successfully implement a soft law approach, at least one inter-
national organization and likely one global power state – or powerful regional body 
like the European Union – would have to lead the charge. This approach may also 
improve good will between states, international organizations, and UNHCR, 
through the negotiation process (Ibid). The soft law framework could lead to the 
implementation of hard law and ratification at the regional level, like in the African 
Union Convention, which would necessitate elevated political cooperation (Betts, 
2010; Ferris & Bergmann, 2017).

Opponents contend that gaps in protection could persist or worsen from knitting 
together international law bodies into a soft law framework (Höing & Razzaque, 
2012; Ferris & Bergmann, 2017). It seems unlikely that UNHCR would lead the 
formulation of a soft law framework, for fear of being bound to stretch their 
resources thin, so another influential actor would likely need to step up, even though 
many countries that have started to experience EDD are not powerful on the global 
stage. Another obvious pitfall is that without a hard law framework or another com-
pulsory funding mechanism, it is unlikely that there will be sufficient resources to 
implement robust protection for EDPs (Mayer, 2011).

4.2.4  New Treaty

The fourth option is to start fresh with an entirely new treaty or protocol designed 
specifically to address EDD. This bold approach recognizes that EDPs are unlikely 
to be meaningfully included in existing refugee law, and a new treaty could be easily 
expanded or changed as the scale of EDD becomes clearer (Falstrom, 2002). This 
possibility has been suggested before, by academics and at the international level, 
including by the German Advisory Council on Global Change in 2007 (Biermann & 
Boas, 2008). Biermann and Boas (2008) suggest that a new treaty be established 
under the jurisdiction of the UN Framework Convention on Climate Change 
(UNFCCC). The international community could also create a consortium of fund-
ing and implementing agencies, including possibly the World Bank and the UNDP 
(Biermann & Boas, 2008). An alternative approach, recommended by Mayer (2011), 
is for the UN to adopt a framework that explicitly recognizes the rights of EDPs, and 
at the same time establish a new agency to be in charge of providing ad hoc protec-
tions to EDPs.

A treaty or protocol’s executive committee could establish a running list, that any 
state could contribute to, of areas in imminent need of relocation assistance 
(Biermann & Boas, 2008). This would be consistent with sovereignty principles of 
the UN system, as it would rely on buy-in and acknowledgement from the affected 
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country (Ibid). This approach could also improve burden-sharing among countries – 
the acknowledgement of ‘common but differentiated responsibilities’, as Biermann 
and Boas (2008) put it – and integrate developing countries into a “global mitigation 
regime of quantified reduction and limitation objectives” in a way that could increase 
developing countries’ bargaining power on the international stage.

Advocates of establishing a new treaty or protocol to address environmental 
migration assert that doing so could build political and financial support, attract 
attention from states and international organizations, and link protection to the huge 
investment in climate change science (Biermann & Boas, 2008). Critics argue that 
constructing a new framework to address EDD would likely shift focus away from 
those fleeing natural disasters in the short term, who are already protected to some 
degree by UNHCR (Hall, 2012; McAdam, 2014). This may also stem from the con-
ceptual difficulty of attributing long-term migratory patterns to specifically environ-
mental causes, aside from short-term, rapid-onset reasons (McAdam, 2014). Other, 
perhaps more cynical, critics contend that establishing a new hard law framework 
seems only less likely over time, as states lack the political will and have pushed 
back against shouldering new legal commitments to EDPs (McAdam, 2014).

4.3  A Potential Way Forward: Towards a Regional Approach

Several of the policy options discussed above should be combined to create a maxi-
mally comprehensive response to EDD. In the short-term, the international humani-
tarian community could choose to temporarily extend protections and reevaluate the 
scale of the problem in the future. Soft law structures should be developed, once 
extended protections are in place, to guide states on how to address environmental 
migration and to develop a set of norms. EDPs may foreseeably be included in 
UNHCR’s mandate in the next several decades, as the extent of EDD becomes felt 
more acutely by donor countries. By the middle of the century, EDD should be 
tackled through a new international treaty, once countries get accustomed to the 
scope and concept of EDPs through short-term increased protections. No matter 
what form of protection is extended to cover environmental refugees, both the 
causes and outcomes of environmental degradation and climate change must be 
addressed at the international level (Williams, 2008). This path towards acknowl-
edgement and response for EDPs would doubtless be a significant achievement in 
humanitarian action at the global level.

A major hurdle for Latin American migrants and EDPs is that the international 
community generally frames Africa and Asia as the regions with the highest number 
of EDPs and, consequently, focuses on those regions, to the neglect of Latin 
America. There is some truth to this notion – India, Bangladesh, Philippines, China, 
and Somalia were the five countries with the highest number of people displaced 
due to natural disasters in the first six months of 2020 (Migration Data Portal, 2020). 
This pattern ignores the role that Latin American EDD may play on migration in the 
future, both in the region and across the world (Dingeman et al., 2017). This is why 
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a collaborative, regional approach to address EDD, that can be tailored to the needs 
of Latin American states, cities, and people would be the best path forward.

4.3.1  The Benefit of Regionalism

While the prevailing international system places states as the building blocks and 
referent entities, this may shift by the end of the twenty-first century. Cities – par-
ticularly megacities – have taken center stage in the fight against climate change and 
serve as hubs of innovation (Esri StoryMaps Team, 2021). Bogotá, Buenos Aires, 
Lima, Mexico City, São Paulo, and Rio de Janeiro, which all have populations over 
ten million people, are set to urbanize even more through the century, and may 
become more important political and cultural entities than state governments (Esri 
StoryMaps Team, 2021). Additionally, supranational organizations may become 
more important over the course of the twenty-first century, especially when it comes 
to sharing, managing, distributing shared, and contentious natural resources and at 
the continental or regional level. Supranational regional organizations, like the 
European Union and the African Union, can unite states committed to shared goals 
and facilitate regionalism.

Regionalism occurs when governments band together based on regional, collec-
tivist ties and eschew the pursuit of purely individualist interests, often with regards 
to free trade deals and open market schemes (Grugel, 2004). Regionalism was par-
ticularly prevalent during the period of heightened (neo)liberalism in the 1980s and 
1990s (Ibid). Few organizations meaningfully unite most or all Latin American 
countries. Malamud and Gardini (2012) list nine Latin American bodies that each 
have some unsuitable characteristic, like the Ibero-American Community that 
incorporates Andorra, Spain, and Portugal, and “the processes of subregional inte-
gration (Mercosur, the Andean Community, the Central American Integration 
System) [that] are even less encompassing” than other regional organizations. 
Organizations like the Organization of America States (OAS) include the United 
States and Canada. While these two countries may eventually experience the effects 
of EDD in Latin America via increased migration, they likely should not be mean-
ingfully included in process of a regional response to and planning for EDD, as they 
are the two countries that are most likely to be involved in environmental conflicts 
in Latin America. Malamud and Gardini (2012:117) do note, however, that:

One potential exception stands out: the Rio Group, which [as of 2012] numbers 23 mem-
bers, including all of Latin America, but also a few countries from the Caribbean. Yet, there 
is still a caveat: this organisation [sic] lacks a secretariat or permanent body, so if it did have 
a number it would have to be a cell phone.

As a spinoff of the Rio Group, the Community of Latin American and Caribbean 
States (CELAC) was founded in 2011 with the Declaration of Caracas (Soriano, 
2019). Thirty-three states in Latin American and the Caribbean have joined CELAC 
by 2021, with the goal to unite Latin American countries through improved political 
relations and to resolve tensions through regional dialogue (CELAC, n.d.). CELAC 
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provides a natural platform for Latin American countries to begin collaboratively 
planning for climate change and corresponding forced displacement. CELAC is a 
particularly useful organization because it includes a number of Caribbean coun-
tries, which will likely experience the impacts of climate change more rapidly 
(Watkins & Salinas, 2020). A collective platform like CELAC could also likely bet-
ter attract international investment and generate research and interest into Latin 
American EDD than individual countries.

Particularly when it comes to environmental degradation, climate change, and 
environmentally driven migration in Latin America, it makes sense for Latin 
American states to develop a regional approach. Key to this approach is to first 
begin to sustainably manage natural resources and aggressively practice climate 
change mitigation activities within the region (Watkins & Salinas, 2020). Countries 
that share natural resources or directly benefit from ecosystem services from eco-
systems that exist across international borders should develop joint action plans for 
how to mitigate and respond to climate change and its associated migration. This is 
true for countries that share the Amazon Rainforest, like Brazil, Peru, Ecuador, and 
Colombia, as deforestation, a higher incidence of forest fires, and extreme climate 
conditions are push factors for out-migration from the Amazon region (Maia & 
Shons, 2020). This is equally true for transnational, non-renewable natural resources 
like Lake Titicaca in Peru and Bolivia, which supports the urban population of La 
Paz, Bolivia and is dwindling in quality and quantity due to a high population den-
sity, intensive aquaculture, and heavy economic activity (Buytaert & Breuer, 2013; 
Archundia et al., 2017). Much international investment has been dedicated to spe-
cific environmental issues or ecosystems within Latin America, to the neglect of 
others, so it would make sense to centralize investment in CELAC or another 
regional body. Countries that are experiencing particularly acute climate change 
impacts or have had a recent natural disaster could perhaps apply to CELAC’s cen-
tralized fund for short-term support or long-term financing options.

Once concrete, actionable, and comprehensive climate change plans have been 
settled upon, along with sufficient funding mechanisms from the international com-
munity, a regional approach to tackling environmental migration can then be negoti-
ated. Several Latin American countries have already called for response and 
attention towards EDD in their national adaptation laws and plans on climate change 
(Watkins & Salinas, 2020). Peru’s Framework Law on Climate Change “calls for 
addressing forced migration due to climate impacts, and… Honduras’s National 
Strategy for Climate Change that proposes to establish a legal and institutional 
framework for migrations of climate origin as part of their adaptation strategies” 
(Ibid: n.p.). A unified regional approach would be a form of soft law that would 
codify norms and provide funding mechanisms for similar strategies to those of 
Peru and Honduras. The proposal of similar laws in Latin American countries shows 
that this approach would not be a major overstep.

Latin American governments should care about pre-emptively coming up with 
plans for how to fund and address EDD because, unlike most other world regions, 
Latin America has close linguistic and cultural ties. These close ties could make 
migration slightly easier within the region than outside it and could drive more 
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cross-border migration than in other regions. This is already being tested with the 
five million displaced people from the Venezuelan diaspora, upwards of 80% of 
whom have chosen to stay in the region (IOM, 2020). Colombia, Peru, Chile, 
Ecuador, and Brazil all host large Venezuelan populations (Ibid). Colombia alone 
hosts more than 1.8 million Venezuelan migrants and, in a move praised by UNHCR 
and the international community, has recently announced an initiative to regularize 
migrants’ status and provide them with protection for up to ten years (IOM, 2020; 
UNHCR, 2021b). The Temporary Protection Status will provide Venezuelans in 
Colombia “access to basic services including the national health system and 
COVID-19 vaccination plans…and access to the job market, which in turn serves to 
lessen the dependency of people on humanitarian assistance while also contributing 
to the country’s post COVID-19 socio-economic recovery” (UNHCR, 2021b).

It would be essential for CELAC or another regional body to establish a scheme, 
like Colombia’s Temporary Protection Status for EDPs, at the regional level so most 
or all states are party to burden-sharing and financing, instead of individual states 
bearing the cost of EDD. Colombia’s Temporary Protection Status Initiative aims to 
reduce the human cost of migration in a way that could be applied to EDPs in the 
future. CELAC could also harness the shared sense of burden-sharing among Latin 
American states, particularly those in South America, from managing and respond-
ing to Venezuelan migration and direct it towards EDPs as the need arises. As Keyes 
(2019) points out that:

[T]here is a solidarity among countries, as many are grappling with internal climate-change 
migration and adaptation…After decades of seeing the refugee framework as divided 
between countries ‘creating’ or sending the refugees, and countries receiving the refugees, 
this shared experience marks a profound change. (p. 26)

5  Conclusions

Latin America is a particularly important – and relatively understudied – region in 
which to explore migration driven by climate change, environmental degradation, 
inequalities, and conflict (Piguet et al., 2018). Latin America’s economic history can 
be traced by way of natural resources and land use, stemming from European colo-
nial rule in which native and Africa-born slaves worked on sugar, coffee, and rice 
plantations (Hall, 2008; Panizza, 2013; Navas et  al., 2018). American corporate 
extractivism and political destabilization that fashioned ‘Banana Republics’ in the 
nineteenth century set the stage for a commodity boom in the early 2000s that pro-
pelled economies to grow at the highest rates in decades and then crash again (Hall, 
2008; Panizza, 2013; Navas et al., 2018). The end of the commodity boom resulted 
in slowed job creation, higher levels of poverty in many Latin American countries, 
and slowed growth – trends that have gotten starker with the lockdowns and loss of 
economic activity caused by the novel coronavirus (Balakrishnan & Toscani, 2018). 
All of these commodity-driven paths to economic improvement have resulted in 
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worsened environmental degradation over time, which will likely lead to EDD 
within the next decades of the twenty-first century.

In the aggregate, individual decisions to migrate add up to tens of millions of 
migrants moving every year, which inspires practitioners and scholars to pejora-
tively “speak of flows, streams, waves and trickles of migrants...the metaphors we 
use to talk about migration require us to think of migrants as an undifferentiated 
mass” (Turton, 2003: 10; Schon, 2019). This has implications for the way refugee 
populations are viewed and treated – by host countries, humanitarian organizations, 
and scholars – all of which tend towards myopic responses to migration because of 
a lack of clarity of the causes of flight and avoiding addressing additional, systemic 
push and pull factors (Lischer, 2007). Regardless of how migration is viewed from 
the top-down, the human cost of environmental migration is very often great. In the 
future, greater compassion among citizens should be hoped for when it comes to 
long-term migratory paths into their country from people fleeing unbearable envi-
ronmental conditions or natural disasters.
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Chapter 6
Environmental Migration in the MENA 
Region: The Case of Morocco

Carla Sofia Ferreira Fernandes and Fátima Alves

Abstract The importance of environmental factors in the process of human mobil-
ity is acknowledged by the IPCC, UNFCCC and the Global Compact for Safe, 
Orderly and Regular Migration. However, the complexity of the drivers of migra-
tion tends to limit its analysis from an environmental change perspective, due to the 
multifaceted decision of migration. On the other hand, migrants can also contribute 
to adaptation strategies to climate change in their home communities. In order to 
address the challenges and positive potential of migration, it is relevant to integrate 
it in the overall discussion of adaptation to climate change. This chapter aims to 
present an overview of the studies that focus on the migration-environment-climate 
nexus in the Middle-East and North Africa (MENA) region, highlighting the gaps in 
the existing knowledge, which reflect the lack of studies for several countries in the 
region, despite the foreseen impacts of climate change and the high prevalence of 
migratory movements in the region. A special emphasis is given to Morocco, a poly-
morphic country in terms of migration flows, which registers one of the highest 
frequencies of studies in the region for the climate change and migration nexus. The 
main source of information is the CliMig, which is a database that compiles the 
bibliographic resources addressing the migration-environment-climate nexus.

Keywords Climate change · Environment · MENA region · Migration · Morocco

1  Introduction

The Foresight Report (2011) highlights the contribution of environmental change to 
migration by framing its influence in parallel with the various drivers that affect 
migration: economic, political, social, and demographic. The interaction between 
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the various factors is complex and is further influenced by the existence of diaspora 
networks, recruitment agencies, legal frameworks that favour or counter migration, 
and economic conditions to finance the migration process. This highly complex 
process of decision-making at an individual and household level renders it difficult 
to isolate a sole factor of migration, thus limiting the extension of the designation of 
‘environmental migrants’. The Foresight Report considers that environmental 
change is equally likely to make migration less possible since migration requires 
forms of capital, which might be negatively impacted by the very same environmen-
tal change that is placing the populations at risk.

Economic-related circumstances are among the most common factors that trig-
ger migration, while environmental migration has the potential to further deteriorate 
the economic situation of the communities that lack resilience when facing negative 
impacts. In particular for the MENA region, the populations will also see their food 
security affected by the decrease in agricultural productivity as a result of environ-
mental changes, particularly due to the reduced availability of water as well as from 
the emergence of new pests, impossibility of traditional crops to grow under a 
warming climate and from a decline in soil fertility (Verner, 2012). A growing popu-
lation will place further stress on the food sources, which will ultimately widen the 
reliance on food imports and increase the volatility of food prices, thus straining the 
economic situation of the population (Burke et al., 2011). Climate change can also 
contribute to an increase in human health risks associated with heat stress and 
vector- borne diseases (e.g. malaria and dengue fever) (IPCC, 2014; Stern, 2014; 
Leal Filho et  al., 2016). Additionally, the economic resilience of the population 
might be negatively impacted by the decreasing revenues from a decline in the tour-
ism sector due to rising temperatures and from the additional demand for cooling 
during the summer. The economic investment necessary to compensate for the 
potential destruction of infrastructure due to the sea-level rise might place addi-
tional burdens on the institutions. Finally, the adaptation to climate change itself 
might result in additional costs in the various communities which might increase the 
vulnerability and risk of impoverishment (Stern, 2014).

The environmental degradation of resources might also lead to localized con-
flicts and social tensions particularly when we verify an asymmetrical utilization of 
the spaces and ecosystems (including fresh water resources) by community mem-
bers, public entities, and the private sector (Cândido Fleury et al., 2014). Therefore, 
it is not possible to simplify the causality between reduced resources and conflict, 
since it is important to account also for the role of institutions and their capacity to 
manage scarcity and resource distribution.

Migration is expected to expand in the future, independently of environmental 
change, however, since the extreme weather and slow-onset events are predicted to 
increase, the displacement associated with the response to those events will contrib-
ute further to migratory movements (Foresight, 2011). Already the region registers 
large numbers of international migrants, both as a destination area with five out of 
the top twenty countries that host the largest numbers of international migrants, and 
also as an origin of migrants with four out of twenty countries with the largest 
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diaspora populations, according to the United Nations, Department of Economic 
and Social Affairs, Population Division (2016).

By presenting an overview of the studies for the MENA region that focus on the 
migration-environment-climate nexus, this study can contribute to identifying the 
gaps in the existing knowledge. In the first section of this chapter, the main concepts 
related to the topic of environmental migration are presented as well as an overview 
of the various institutional responses to climate change. In order to have an over-
view of the literature published for the entire region, the methodology focused on 
using CliMig (a database that compiles the bibliographic resources addressing the 
nexus) as a source of information and selecting the available studies per country. 
The results are presented subsequently, with a particular emphasis on Morocco, a 
polymorphic country in terms of migration flows, which registers one of the highest 
concentration of studies in the region for the climate-migration nexus. The analysis 
also confirms the concern with the lack of studies for several countries in the region 
despite the foreseen impacts of climate change and the high prevalence of migratory 
movements in the region.

1.1  General Concepts of Environmental Migration

The Foresight Report (2011) defines ‘migration’ as a broadly voluntary movement 
from one place to another for 3 months or more, while ‘displacement’ implies a less 
voluntary movement that might involve a need for protection and/or assistance. 
Migration also includes relocation, which usually involves entire communities 
changing their location. Migration can also take various dimensions, regarding its 
timescale: permanent, temporary, and cyclical depending on the willingness and 
possibility of returning to the place of origin. Additionally, a distinction is also made 
between migration that occurs within a country or across international borders 
(IDMC, 2018), and in the case of international migration, if there are transit coun-
tries in the process of migration.

Migration is a complex ‘phenomenon’ that is affected by different factors, which 
can be classified using multiple levels (Foresight Report, 2011). At a macro level, it 
is possible to identify economic, political, demographic, social, and environmental 
drivers for migration, so the environmental drivers (e.g. exposure to hazard, land 
productivity, and water security) are perceived as one among several factors that 
influence the decision of migrating. At a meso level, there can exist facilitators of 
and/or obstacles against migration, such as the legal framework that regulates 
migratory movements, the cost of moving, and the existence of diasporic links and 
social networks. At a micro level, the household and individual characteristics asso-
ciated with ethnicity, marital status and level of education will provide the final 
layer of considerations in the decision to migrate or not. All the mentioned factors 
can be either push or pull or a combination of both, i.e. they can either be deter-
mined by the region of origin or by the region of destination, e.g. employment 
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opportunities (economic driver) can either consist of lack of opportunities at origin 
(push factor) or abundance of opportunities at the destination (pull factor).

Furthermore, it is important to consider the specific situations faced by the popu-
lation that is unable or unwilling to move. Climate change and land degradation can 
actually reduce migratory movements due to their negative impact on the resources 
and, therefore, on the ability of populations to seek other destinations. This popula-
tion can be extremely vulnerable since they might remain in environmental risk 
zones (Zickgraf, 2018).

In environmental migration, the focus of the study is on the influence of environ-
mental and climatic factors in the decision of migration. In that sense, it is relevant 
to distinguish between the migration that is a reaction to sudden-onset (extreme 
events that occur over a short period of time) and to slow-onset events (e.g. sea-level 
rise, increasing average temperatures, ocean acidification, glacial retreat and related 
impacts, salinization, land and forest degradation, loss of biodiversity, and desertifi-
cation) (UNFCCC, 2011).

The challenges associated with the study of environmental migration relate 
directly to the absence of data on migratory movements, particularly the ones occur-
ring at a national level, due to an unsystematic inclusion of migration related ques-
tions in national censuses. The same void in data can be identified for various 
environmental indicators, with the exception of rainfall variability (Icduygu & Sert, 
2011). Both limitations converge when studying environmentally-induced migra-
tion which then amplifies the uncertainties that exist due to lack of data.

1.2  Institutional Responses to Climate Change and Migration

The link between climate change and migration was officially addressed for the first 
time at the 16th Conference of Parties (COP16) of the United Nations Framework 
Convention on Climate Change (UNFCCC) in December 2010, where the countries 
adopted the Cancún Adaptation Framework (Warner et al., 2013). The paragraph 
14-f of the Framework – which specifies that “measures to enhance understanding, 
coordination and cooperation with regard to climate change induced displacement, 
migration and planned relocation, where appropriate, at the national, regional and 
international levels” – constitutes an acknowledgement of the link between climate 
change and migration, displacement and planned relocation, for the first time in an 
international agreement. In June 2011, the launch of the ‘Nansen Initiative’ marks 
the beginning of a new state-owned consultative process that aims to address the 
current and future implications of the climatic challenges for human displacement, 
in the context of sudden- and slow-onset disasters (The Nansen Initiative, 2015). By 
integrating different dimensions of human mobility in the climate change related 
policies, it is possible to contribute to a shift in the long-term approach to population 
shifts, governance of borders and mobility and local, regional and global planning 
(Warner et al., 2013).
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The legal protection of the populations facing displacement due to natural or 
human-made disasters, including climate change, is specifically addressed by the 
Kampala Convention which was officially adopted in 2009 by the African Union 
member states (African Union, 2009), and constituted an innovative regional 
response to create a legal framework that addresses migration due to climate change.

Currently, several platforms include environment-induced migration in their dis-
cussions and policy recommendations. In 2015, the Paris Agreement mandated the 
creation of a Task Force on Displacement under the UNFCCC Warsaw International 
Mechanism for Loss and Damage associated with Climate Change Impacts 
(UNFCCC, 2016a) and in COP24  in Katowice, parties have agreed on the COP 
Decision 10/CP.24 that outlines the Recommendations from the report of the 
Executive Committee of the Warsaw International Mechanism for Loss and Damage 
associated with Climate Change Impacts on integrated approaches to averting, min-
imizing and addressing displacement related to the adverse impacts of climate 
change (UNFCCC, 2018). The United Nations Global Compact for Safe, Orderly 
and Regular Migration specifically addresses “Natural disasters, the adverse effects 
of climate change, and environmental degradation” as factors that influence migra-
tory movements (United Nations, 2018). Other initiatives include the Platform on 
Disaster Displacement that follows up on the ‘Nansen Initiative’, the Sendai 
Framework for Disaster Risk Reduction which aims to reduce the risks and vulner-
abilities associated with displacement in case of disasters (UNISDR, 2015) and the 
United Nations Convention to Combat Desertification which includes the objective 
to reduce the migration forced by desertification and land degradation (UNCCD, 
2017). The International Organization for Migration (IOM) has decided to place the 
population’s vulnerability to climatic events and environmental degradation in their 
operational efforts (IOM, 2014).

Additionally, the 2030 Agenda for Sustainable Development (2030 Agenda) 
includes Sustainable Development Goals (SDGs) and targets on both climate change 
and migration, though explicit links between the two are absent. UNHCR has also 
acknowledged the specific challenges posed by climate change in the 2014 Brazil 
Declaration and Plan of Action and underlined the need for adopting appropriate 
national and regional measures (UNHCR, 2017).

2  Methodology

In order to identify the current state of the knowledge on environmental migration 
in the MENA region, the source of the information was the CliMig Database1 which 
is the most exhaustive bibliography on the topics of migration, climate change and 
environment and is hosted by the Institute of Geography of the University of 
Neuchâtel. The publications included in the database have various foci:

1 The CliMig Database is available at https://www.unine.ch/geographie/climig_database
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• Disaster risk reduction/early-warning system in environmental migration;
• Studies dealing with environmental migration with a special focus on gen-

der issues;
• Migration as an adaptation response, as a strategy to cope with environmental 

degradations;
• Representations and perceptions of actors on climate change;
• Climate change induced statelessness;
• Studies dealing with immobility and trapped populations;
• Studies linking environmental migrations and conflicts.

The database also includes different types of environmental hazards, such as floods, 
rainfall variability, hurricanes and storms, sea-level rise, coastal erosion, desertifica-
tion, heat waves, and land degradation.

The criteria applied in the search of the documents related to the region were 
exclusively geographical, meaning that all types of environmental hazards and foci 
of the study were included. The search was therefore done separately for each coun-
try of the MENA region.2 The following countries were included in the search: 
Morocco, Algeria, Tunisia, Libya, Egypt, Lebanon, Syria, Jordan, Iraq, Israel, 
Turkey, and the Palestinian Territories. The Arabian Peninsula was also included: 
Saudi Arabia, Yemen, Oman, United Arab Emirates, Qatar, Kuwait and Bahrain.

The CliMig database allows to further enlarge the search for specific studies on 
environmental migration by selecting the geographical location, as specified in the 
previous section. The successive application of the search parameters provided the 
following results of studies per country (number of studies are included after the 
country’s name): Egypt (16), Morocco (12), Syria (9), Yemen (7), Algeria (6), 
Turkey (6), Israel (4), Iraq (2), Jordan (2), Libya (2), Palestine (2), Lebanon (1) and 
Tunisia (1). The search using the following countries as parameters did not produce 
any results: Saudi Arabia, Oman, United Arab Emirates, Qatar, Kuwait and Bahrain. 
The studies that focus on multiple countries in the region are counted separately for 
each country, with a total of 48 studies. The analysis was done individually for each 
country, grouping the studies either by topic or region, depending on the relevance.

3  Results

The analysis of the literature available in CliMig for the MENA countries enables 
this study to have a holistic perspective on the region in terms of environmental 
change: human rights approach, recommendations to policy makers, securitization 
approach, response to and consequences of various climatic and environmental phe-
nomena such as water scarcity, desertification and sea-level rise, different dimen-
sions of human mobility such as rapid urbanization and forced displacement and 

2 Due to the various definitions of the geographical definition of MENA region, the decision regard-
ing the countries to include in the region was done by the authors.
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projections of future mobility patterns. In the following subsections, firstly, it is 
identified how the existing studies in the region fit within these wider categories 
and, secondly, the specific case of Morocco is analyzed in detail as an example of a 
country in the region with multiple environmental challenges and mobility profiles: 
origin, destination, and transit country.

3.1  Environmental Migration in the MENA Region

Several general studies on environmental migration have focused on the MENA 
region: for instance, the Foresight Report (2011) included workshops on the 
Mediterranean basin countries while the IOM publication People on the Move in a 
Changing Climate includes a chapter dedicated to the literature review of five coun-
tries in the MENA region (Algeria, Egypt, Morocco, Syria, and Yemen) (Wodon 
et  al., 2013) and The World Bank published Climate Change and Migration: 
Evidence from the Middle East and North Africa focusing particularly on the previ-
ously mentioned five countries (Wodon et al., 2014).

Despite the integration of climate-induced migration in international agreements 
and acknowledged by the United Nations High Commissioner for Human Rights 
(2018), in general, the studies do not focus on the issue of the legal protection of the 
migrants, except for Kolmannskog (2015) that reflects on the legal protection of 
international migrants from the Horn of Africa in Yemen, thus demonstrating the 
lack of studies on the specific issues faced by internal migrants, which constitute the 
majority of the migratory movements. Kolmannskog (2015) focuses particularly on 
the challenges of granting asylum to migrants originally affected by climate disas-
ters, and not on migration due to slow-onset events. Furthermore, regarding interna-
tional migration, in general, a lack of legal channels for migration might lead to 
populations being unable to leave a specific location (Foresight, 2011), which might 
include one of the MENA countries that are used as a transit country, even if the 
migrant intends to seek asylum in a third country.

Several studies address general policy-related issues, either by providing recom-
mendations for policy-makers (Westing, 1994; Warner, 2010; Foresight, 2011), 
including for international actors such as the United Nations and The World Bank 
(Werz & Conley, 2012) or by doing a policy analysis, particularly in regards to 
international migration (Sow et al., 2015) and adaptation to climate change (El-Raey 
et  al., 1999). Westing (1994) and Tribak et  al. (2019) include the environmental 
change and migration studies within a wider discussion on sustainability. In prac-
tice, a large number of migrants is moving into urban areas that face their own 
issues in regard to climate resilience and sustainability, which if not addressed, lead 
to a second cycle of vulnerability and environmental migration (Foresight, 2011).

There are situations when the population is forcibly displaced for the construc-
tion of infrastructure (e.g. dams) (Kadirbeyoglu, 2008) intended to improve condi-
tions that are negatively affected by climate change (e.g. reduce carbon emissions as 
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part of mitigation efforts or to capture more water to compensate for reduced water 
availability).

One of the most likely impacts of climate change in the North of Africa is the 
increase in the periodicity of droughts which impacts the migration from the south-
ern Mediterranean countries (Magnan et al., 2009; Mulligan et al., 2013). However, 
and as stated by Magnan et al. (2009), it is essential to understand migration as a 
multi-causal phenomenon that depends not only on one factor (e.g. environment) 
but on various factors, namely socio-economic, that influence each other mutually. 
While the concerns with the reduced water availability are widespread across the 
MENA region and are most likely to be intensified with the prevalence of the cli-
mate change impacts, in Egypt the studies have mostly focused on the sea-level rise 
(Warner, 2010). In this country, the dependence for agricultural production on the 
coastal and deltaic areas of the Nile will be further constrained by the inundation 
and salinization due to sea-level rise (Agrawala et al., 2004; Warner, 2010) but other 
economic activities such as tourism will also be affected (El-Raey et al., 1999). But 
while Egypt is the country in the MENA region that is most studied in regards to the 
effects of sea-level rise, the region overall, together with East Asia, exhibits the 
greatest relative impacts (Dasgupta et al., 2007), which might be a factor for migra-
tion (Myers, 2002). Nevertheless, considering the particular case of Egypt and how 
environmental changes and land degradation influence the migratory movements, 
Afifi (2009a) claims that such factors alone are not sufficient to lead to transnational 
migration, and that the pull factors in the destination countries are a major part of 
the decision-making process.

The movements of populations within the borders, mainly the urbanization phe-
nomenon, is the most common type of migratory movements, with the population 
leaving impoverished rural areas to seek opportunities in urban centers. Due to the 
multi-causal nature of migration, it is difficult to identify the environmental contri-
bution to the decision to change countries or to move to larger urban areas. In 
Yemen, in the period that preceded the political crisis which started in 2015, Joseph 
and Wodon (2013) concluded that the climate variables affect migration, but not to 
the same extent as socio-economic considerations. De Haas (2011) focused mainly 
on international migration and concluded that the impact of environmental and 
demographic factors is limited and indirect.

The analysis of both climate change and movements of the population is often 
framed as a security concern with climate change at the origin of resource depletion, 
namely water and farming land, which are then presented as triggers for conflict 
and/or migration (the latter being perceived also as a potential cause for conflict). In 
parallel, armed conflict in general has systematically caused migration and dis-
placement in the MENA region, particularly within the Mashriq countries (Egypt, 
Iraq, Jordan, Lebanon, Palestine, and Syria) (Icduygu & Sert, 2011). In general, 
there is a tendency to perceive climate change as a threat multiplier, with the pos-
sibility to exacerbate situations of insecurity (Werz & Conley, 2012) and be one of 
the factors that lead to conflict (Hsiang et al., 2013).

In general, demographic changes, including processes of urbanization and inter-
nal or international migration, might increase the likelihood of conflicts, but the link 
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is dependent on the context (Goldstone, 2002). The North of Africa is particularly 
relevant when adopting a securitization approach to climate-induced migration due 
to its polymorphic role: origin, transit, and destination of migrants (Population and 
Development Review, 2010; Werz & Conley, 2012), while in the Middle East the 
Syrian conflict has been cited as an example of the impacts of climate change on 
migration and conflict (Kelley et al., 2015). However, this conclusion is not fully 
supported in the literature (Selby et al., 2017), despite several reports prior to the 
beginning of the Syrian crisis that point to worrisome levels of drought and conse-
quent migration, and to the inadequate response from national and international 
actors (IRIN News, 2009; Ali, 2010). In Egypt, Afifi (2009b) establishes a link 
between water depletion and land degradation and migration, but excludes a direct 
impact on increased insecurity. The protracted conflict in Israel and Palestine occurs 
in a context of water scarcity, which will most likely be intensified by climate 
change. While the impact of water scarcity on conflict and migration might be dif-
ficult to assess, it is nevertheless a source of tensions at the local level (Selby, 2006), 
whose contribution cannot be overstated which would imply a downplay of the 
political and socio-economic drivers to the conflicts and migration in the region 
(Weinthal et al., 2015).

As with migration and climate change, water is often analyzed through a security 
lens, particularly in the countries of Eastern Mediterranean that face various con-
cerns with conflict and migration as well as water scarcity which has been exacer-
bated by the extreme drought of the past two decades (Weinthal et al., 2015). In 
other situations of conflict in the region, namely in Yemen, Libya and Iraq, it would 
be relevant to have studies that analyze how resources, namely water, can contribute 
to migration and conflict or to cooperation.

Another perspective on the analysis of migration in relation to climate change is 
its potential contribution to the adaptation in the home communities of the migrants. 
The contribution of the diaspora to the host communities, as well as the concerns 
with the integration within that community has been studied extensively throughout 
the years, particularly when there are frequent movements, such as from Algeria to 
France (Samers, 1997; Collyer, 2003) or from Egypt to oil-exporting Arab countries 
(Sell, 1988). In the context of climate change, migration can be either seen as an 
adaptive strategy or as a result of a failure to adapt (Warner, 2010). Migration as an 
adaptive strategy can take several forms: by migrating, the population reduces its 
exposure to specific risks (climatic, environmental, socio-economic and political) 
but also migration can act as a means to increase the socio-economic level, and 
through remittances, support the home community in their adaptive efforts to cli-
mate change. Nevertheless, in Yemen, the role of remittances is not more pro-
nounced when the home community is more exposed to environmental risks, which 
suggests that remittances are part of the income of the community, but they are not 
proportional to the needs associated with the adaptation to climate change (Joseph 
et al., 2014).

Furthermore, it is crucial to consider the population that lacks the necessary 
means or refuses to migrate, which in extreme situations might place them at a 
higher level of vulnerability and exposure to risk. When large numbers of 
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population migrate, the socio-economic situation of the declining population might 
actually deteriorate (McLeman, 2011). Nevertheless, the literature on the region 
does not systematically address this issue.

The mixed flows that occur throughout the region are not sufficiently addressed 
in the published documents. In fact, no other works have attempted to address the 
issues of environmental-induced migrants’ protection who originate outside the 
region except for Kolmannskog (2015) which focused on the protection of East 
African migrants in Yemen.

Finally, several studies attempted to provide future projections and scenarios 
which reinforce the assumption that stronger impacts of climate change will further 
increase the intensity of migratory movements to and from the MENA region 
(Population and Development Review, 2010; Foresight, 2011). However, de Haas 
(2011) claims that it will be more prevalent on internal rather than on international 
migration. One such example is related to the projections of sea-level rise and its 
impacts on the coastal population, particularly in Egypt (Neumann et  al., 2015). 
Regarding the increment of water scarcity, its impact on the populations will depend 
largely on the political and institutional actions (de Haas, 2011). The projections in 
terms of increased vulnerability of population could serve as a basis for preventive 
measures of displacement as signaled by Baumert and Kloos (2017) in their study 
for Egypt. Preventive displacement nevertheless poses serious concerns in terms of 
rights of the displaced population, since the evidence suggests that resettled popula-
tions often face socio-economic impoverishment (De Wet, 2006).

3.2  The Specificity of the Moroccan Case

It is difficult to establish a direct attribution of the reasons to migrate in a context in 
which climate change impacts are multifaceted, personal motivations are complex 
and environmental conditions and altered ecosystem services usually interact with a 
range of other economic, political, social, cultural, and demographic factors 
(UNFCCC, 2016b). In Morocco, the studies that focus on migration issues often 
deal with the international aspect of migration that includes Moroccans who migrate 
to other countries, or other populations that migrate to Morocco. In this sense, the 
country becomes a destination or a transit location for migrants who want to reach 
Europe. Despite being less studied, internal migration, namely from rural areas to 
urban centers, is more frequent, and cannot be simply characterized as an attempt to 
escape poverty but also as a way to seek new opportunities and to improve the qual-
ity of life.

The studies in Morocco that focus on environmentally-induced migration are 
concentrated in three main geographic areas: Drâa Valley (Sobczak-Szelc, 2008; Ait 
Hamza et al., 2009), mountainous regions (Kollmair & Banerjee, 2011), and urban 
centers (Tribak et al., 2019; Fernández et al., 2019).

Concerning the Drâa Valley, Ait Hamza et al. (2009) and Sobczak-Szelc (2008) 
identified several reasons that contributed to the deterioration of the environmental 
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situation: desertification (advancement of the sand dunes of the Sahara desert); sali-
nization of the water sources; reduction of the available water (partially due to the 
construction of the dams upstream); fungus plagues that destroyed one of the most 
profitable and frequent crops (dates); and also the destruction caused by locust 
invasions.

The research conducted by Sobczak-Szelc (2008) focused on the impact of the 
reduction of water availability caused by the construction of upstream dams on the 
migration of the community in the Drâa Valley. It should be mentioned that the 
dams led to a decrease of the agricultural output and an increase in the desertifica-
tion process which ultimately affected the overall living conditions of the popula-
tion. Aditionally, the socio-economic activities connected with the agriculture and 
animal husbandry were reduced and redirected to other crops and animals more 
resistant to the reduced water availability, while tourism related activities were 
increased due to the new possibility to explore visits to the dune camps. This new 
rearrangement of the socio-economic activities created new migratory dynamics: 
push factors, from agriculture and animal husbandry; and pull factors, from the 
tourism sector. Despite the growth in the tourism sector, Ait Hamza et al. (2009) 
state that it could not prevent the out-migration of the local population. The possible 
destinations for the migrants consist of the main urban centres around the country, 
and the movement tends to be temporary, even though there is a growing tendency 
for international and more permanent migration.

Within the frame of the Foresight project (2011), Kollmair and Banerjee (2011) 
produced a report on the drivers of migration in the mountainous regions of devel-
oping countries. In the case of Morocco, the authors identified various drivers, 
including environmental ones, which have contributed to migratory movements. 
Among the environmental changes, the authors identify “deforestation, overgraz-
ing, declining soil fertility, soil erosion and periodic drought” (Kollmair & Banerjee, 
2011:11). Among the contextual changes, the authors identified the change in the 
patterns of transhumance, which was a trend that Ait Hamza et al. (2009) also asso-
ciated with the oases in the Drâa Valley in parallel with the sedentarisation of former 
nomad groups.

The studies presented previously for Morocco mostly focus on the drivers in the 
local communities that trigger migration responses, however Tribak et al. (2019) 
approach migration from the perspective of the urban centers that receive the new 
arrivals, mostly internal migrants, and the ways in which the fast rate of urbaniza-
tion creates new vulnerabilities for the migrants.

Generally, the impact of sea-level rise is not analyzed in general but Wodon et al. 
(2013:121) anticipate that “an increasing number of floods and as well as a rising 
sea level may also induce future migration movements”.

The authors Sow et al. (2015) provided an analysis of how migratory movements 
are actively supporting home communities in adapting to the impacts of climate 
change, by focusing not only on financial remittances from the diaspora, but also on 
non-financial remittances, such as the transfer of knowledge and technology through 
partnerships with non-governmental organizations.
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Finally, other studies on environmental migration in Morocco focused on the 
country’s role in the migratory movements that originate from sub-Saharan Africa 
to reach the Northern countries (Wodon et al., 2013; Sow et al., 2015), including 
from a security perspetive (Werz &Conley, 2012).

4  Discussion

Overall, the analysis of the various studies for the region confirms that there is still 
an insufficient knowledge regarding the diversity of challenges that environmental 
change will pose in terms of its contribution to the complex phenomenon of human 
mobility. This conclusion is corroborated by Piguet et al. (2018) that mapped the 
available literature on environmental migration around the world and concluded 
that the MENA region, together with South America and Central Asia, are under-
represented in the studies on environmental migration despite the high risks that the 
populations in these regions face.

The United Nations High Commissioner for Human Rights (2018) suggests that 
the response to migration should specifically address gender issues, as part of a 
wider approach of the human rights of the migrants. For the studies in the region, 
however, there is an absence of a gender approach, despite the general concerns 
across the countries in terms of female labor and political integration (Assaad et al., 
2018). In regard to human rights in general, there is also a lack of studies that 
address the specific situation of environmental migrants.

The studies in the region focus mainly on presenting a portrait of the historical 
and current situation at a national or regional scale, and with the exception of the 
studies that are based on national censuses; in general there is not a presentation of 
actual numbers. Local studies, instead of general descriptions for the full country, 
might be more successful in capturing the local dynamics of conflict and migration, 
therefore providing a more accurate view of the phenomenon, without being limited 
by general concerns with extrapolation of the results at a national or regional level, 
since these might require a simplification of the various factors, thus distorting the 
research. There are several countries for which there is a lack of studies, such as the 
countries in the Arabian Peninsula, despite being the destination for migrants from 
various regions in the world (United Nations, Department of Economic and Social 
Affairs, Population Division, 2016).

The overall impacts of climate change, pollution, and land degradation are not 
analysed in detail as research has focused on two specific impacts: increased water 
scarcity in the East Mediterranean countries (Selby, 2006; Weinthal et al., 2015) and 
sea-level rise in Egypt (Agrawala et al., 2004; Warner, 2010). Sudden-onset events, 
driven by climate change or caused by other environmental issues, are also not 
addressed as potential triggers for migration, with the exception of the needs assess-
ment of the population displaced by an earthquake in Turkey (Daley et al., 2002).

Despite the polymorphic profile of MENA region in regard to migration, there is 
a lack of focus on migrants originating from other countries, and whose migration 
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process might have been directly impacted by slow- and sudden-onset events. 
Regarding the host communities, an analysis on the impact of migration on the 
environment, particularly the risks faced by low-income populations in unplanned 
urbanizations, is another issue in the environmental migration domain that was not 
addressed in the MENA region except for the migrants in Fez, Morocc as advanced 
by Tribak et al. (2019).

In order to capture the complexities of the interlinkages between environmental 
change and migration, Ait Hamza et al. (2009) argue that longitudinal studies need 
to use questionnaires, interviews, and observation techniques to understand the evo-
lution of the issue in time and accommodate changes of the context and their impact 
on the phenomena.

Furthermore, the contribution of migrants to the adaptation of their home com-
munities to climate change is usually limited to an analysis of the role of financial 
remittances that compensate the loss of income with the exception of the work from 
Sow et al. (2015) that specifically explored the Moroccan diaspora’s contributions 
to action directly related to climate change adaptation and non-financial remittances.

Finally, in order to avoid an increase in the exposure of the population to the vari-
ous risks associated with environmental change, one of the possibilities available to 
the governments is preemptive relocation, which is not addressed in the literature, 
except for Baumert and Kloos (2017) who examined the issue in the Greater 
Alexandria region in Egypt.

5  Conclusion

The analysis of the studies published for the MENA region in the field of environ-
mental migration puts in evidence the need to intensify the geographical coverage 
of the countries studied as well as the approaches used in order to frame the contri-
bution of environmental change to human mobility. The presence of security con-
straints in several countries of the MENA region poses additional challenges in the 
collection of data, particularly in terms of internal migration and environmental 
changes. Countries like Morocco and Egypt count several studies, but the geograph-
ical coverage within those countries is also limited, with most studies focusing on 
particular regions and environmental phenomena such as desertification and sea- 
level rise.

There is a tendency to frame the climate change and migration movements in a 
securitization approach, without “captur[ing] the complex, mobile and intercon-
nected nature and key challenges of climate change and migration” (Boas et al., 
2019:902). A simplified analysis of these phenomena in a region that already has 
various situations of conflict needs to be avoided, thus the need for further studies 
that provide scientific evidence and demonstrate the complexity of human mobility. 
In this sense, considering the importance of local context to capture that same com-
plexity, it is relevant to ensure that all countries are covered in the studies, but also 
that different local dynamics within the same country are analyzed.
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Finally, as a region with a polymorphic migration profile, there is lack of studies 
in the communities that originate outside the region but whose motivations for 
migrating might be related to environmental change, notably migrants from the 
Horn of Africa in the Arabian Peninsula.
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Abstract To date, the problem of environmental migration in the Arab region and 
its enormous impact on the national budget have received scant attention in the lit-
erature. Accordingly, this chapter aims to analyze the budgetary cost of environ-
mental migration, taking into consideration the quality of local governance and the 
intersection of other significant drivers. The feasibility of integrating and incorpo-
rating the cost of environmental migration into the Gross National Product (GNP) 
accounting will be demonstrated. The analysis also shows a correlation between the 
constraints of internal and international displacement and the rapid environmental 
deterioration induced by natural resource depletion and scarcity, conflicts, climate 
change, disasters, desertification, and biodiversity loss. The extent to which envi-
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1  Introduction

There is no conventional definition of the concept of ‘environmental migration’; 
however, we can make use of some key elements and indicators that contribute to 
the understanding of such a concept. ‘Environmental migration’ encompasses ele-
ments related to: the natural/sudden disasters (Marthoz, 2011:145; Pentinat, 
2010:322); the progressive environmental degradation; the environmental-induced 
conflicts; the environmental destruction caused by armed conflicts; land damages, 
desertification, uprooting of forests; the construction of dams; resource scarcity 
(especially water, land, and biodiversity); industrial disasters (e.g. Bhopal, 
Chernobyl, and Fukushima disasters); and the potential long-term impacts and 
implications induced by climate change.

The United Nations Environment Program (UNEP) defines an ‘environmental 
refugee’ as a person who, on a temporary or permanent basis, leaves his or her place 
of residence because of an environmental catastrophe (i.e. the impossibility of liv-
ing in an area because of drought, flood or desertification) that poses a threat to his 
or her existence or seriously damages his or her living conditions (Beurier & Kiss, 
2010:503).

The International Organization for Migration (IOM) uses the term ‘environmen-
tal migrants’ for “persons or groups of persons, who, for compelling reasons of 
sudden or progressive changes in the environment that adversely affect their lives or 
living conditions, are obliged to leave their habitual homes, or chose to do so, either 
temporarily or permanently, and who move either within their country or abroad” 
(IOM, 2008:15).

The definition provided by Keucheyan (2014), on the other hand, illustrates that 
a ‘climate refugee’ is a person whose decision to migrate is linked to environmental 
factors – the so-called environmental migration – at least partially. According to this 
perspective, the environmental/climate crisis produces refugees whose migration 
flows destabilize the areas where they settle, which may result in conflicts.

Part of the literature distinguishes between forced migration and sudden environ-
mental degradation, but climate change, arguably, does not place limits on forced 
migration and sudden environmental damage. Forced migration may be linked to 
the gradual changes in the ecosystems’ balance and state. It is essential to consider 
other classifications in this regard like internal and international migrations, 
previous- effect migrations and immediate migrations action, short-term migrations, 
and long-term migrations. According to Gemenne (2010:71), it is important to 
approach ‘environmental refugees’ as a cross-cutting issue. In all cases, it is difficult 
to establish a direct and automatic correlation between the nature of the damage, 
environmental capability imbalance, and the qualitative characteristics of migra-
tion. This precludes the possibility of reaching a consensus on the precise identifica-
tion of environmental refugees. This is more complicated as well when it comes to 
counting the number of environmental migrants or predicting future quantitative 
trends. The more we expand the definition of the ‘environmental refugee’, the 
higher flow in number and size should be expected. On the contrary, the more we 
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narrow the definition, the number and size of environmental refugees notably 
decrease.

The issue of refugees is caused by many factors such as violent conflicts, rapid 
environmental deterioration, climate change, natural and climate-induced disasters, 
desertification, and water scarcity. Political or economic asylums have also sparked 
legal debates on how the concepts of environmental refugee, ecological refugee or 
climate refugee can be incorporated into the 1951 Vienna Convention relating to the 
Status of Refugees, which makes no reference to environmental and climate drivers 
of migration and does not give any legal status to environmental/climate migrants. 
In addition, multiple debates have surrounded the issue of climate refugees, includ-
ing political discussions (such as the case of the extreme right discourse which tends 
to capitalize more and more on the refugee’s status in an attempt to win elections), 
cultural dialogues (such as the difficulty of clearly delineating the boundaries 
between political and ecological issues), and economic surveying.

In this perspective, Stern (2006) illustrated the ‘real’ cost of climate change 
when considering the national budgets and increased population displacement (250 
million in 2050) (Gemenne, 2010:71). Furthermore, Stiglitz et al. (2009) on mea-
suring economic effectiveness and social development for the year 2009 also advo-
cated the importance of integrating the principle of sustainable development into the 
Gross National Product (GNP).

In the MENA region, the literature has covered internal conflicts, the struggle 
between multiple actors, the contending strategies adopted by states, and the ‘anti- 
movements’, as well as the extent to which national budgets can meet the induced 
costs of such dynamics. However, key indicators such as the intersection of demo-
graphic shifts, war outbreaks, failure of development strategies, fragility and weak-
ness of public policies, climate change, environmental degradation, and depletion of 
natural resources can be determinants of environmental and climate-induced con-
flicts and migration. However, this may require efforts and skills to isolate each one 
of these factors/determinants and create a distinct category of migrants and/or dis-
placed persons. In this context, the present research analyses the extent to which 
internal conflicts and environmental deterioration are interlinked, and how these 
linkages affect the political boundaries of fragile states by reference to mass dis-
placements and the rivalry of regional and international powers for influence, inter-
ests, and redistribution of roles. In addition, the research assesses the question of the 
cost of migration induced by climate change, environmental degradation, and natu-
ral resource depletion for the Arab region. The impact of such costs, especially in 
terms of disintegration of national borders and related challenges, such as the mobil-
ity of environmental migrants within the national territory (i.e. from the village to 
the city with travel terms that are restricted to distance and time). Sometimes, these 
refugees cross national borders because they are forced to do so. That is to say, a 
displaced person does not desire to leave his or her country as much as he or she 
seeks to escape the immediate environmental stress.

Moreover, the new dynamics induced by increased globalization and interdepen-
dence have led to the dismantling of concepts such as sovereignty, national borders, 
and traditional sources of threat to domestic security, considered as key foundations 
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of international law and the realist theory. Alternatively, to be in command of natu-
ral resources and peoples’ abilities, liberal and neoliberal theories have developed 
concepts and notions that strengthen these trends, such as border opening, free 
trade, market liberalization, free-trade zones (FTZ), land confiscation, and 
‘humanitarian‘intervention (Slaughter & Alvarez, 2000:246). The Arab region has, 
therefore, been caught in this tendency and has been unable to keep up with market 
mechanisms (Adam Smith’s invisible hand) since the implementation of the 
Structural Adjustment Program (SAP) and the Washington Consensus. Conflicts 
and wars have spread in the context of environmental degradation and natural 
resource scarcity while the region is increasingly a hot-spot for climate change. 
There is no doubt that the costs of all these dynamics are constantly increasing. Can 
environmental migration flows and, thus, induced costs be halted in the context of 
diluting and moving sovereign borders of fragile Arab states?

2  Environmental Degradation, Climate Change, Conflicts, 
and Migration in the Arab Region: Links and Costs

In this section, the links between environmental degradation, climate change, and 
conflict are analyzed. Besides, this correlation and its costs for the Arab region are 
demonstrated.

2.1  The Environment, Climate, Conflict, Migration Nexus 
in the Arab Region

Any interference in the internal affairs of states is not justified from the perspective 
of international law. Accordingly, the 1992 United Nations Framework Convention 
on Climate Change (UNFCCC) emphasizes in its preamble the principle of state 
sovereignty by reference to the UN Charter and the established principles of inter-
national law, that is the sovereign right of states to exploit their resources according 
to their own environmental and developmental policies.

Conversely, and as indicated by several empirical studies (Gemenne, 2010:68), 
the most vulnerable populations cannot avoid environmental deterioration because 
of their insufficient capacities and the lack of adequate migration policies. The inev-
itable result is that these groups are the most affected by environmental degradation 
and disruption. For Aguilar (2019:83), natural resources are themselves a source of 
conflict, so vulnerable groups cannot engage in conflicts because the power seems 
to be the most determinant element in deciding who should have control over such 
natural resources.

Due to the presence of armed conflicts in the Arab region – particularly in Iraq, 
Syria, and Yemen – along with the danger of the so-called Islamic State (ISIS, ISIL 
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or Daech), which took control over some dams in Iraq and Syria, there are fears that 
radical groups might poison water installations and dams and cut food supplies to 
force the population to leither leave or fight.

The cases of Israel and the United States call for more attention for several rea-
sons. First, we cannot ignore the fact that Israel’s tactics in removing and uprooting 
olive trees (a symbolism of Palestinian survival) were signs of a destructive war 
waged against the Palestinian people. Second, the construction of the separation 
wall in the West Bank, an illegal construction according to the International Court 
of Justice’s decision (ICJ Wall separation, 2004), is favoring the confiscation of 
Palestinian property and water resources. Third, Israel’s unlawful use of white phos-
phorus munitions during its attack on Gaza (2008, 2009 and 2014) has had damag-
ing results. Fourth, the use of depleted uranium by the United States on Iraq, and its 
effects on the environment and health, increased the burden on national budgets as 
well as the forced displacement of civilians from the hotbeds of tension and conflict.

As for the links between climate change and violence, scholars are divided into 
two main groups (Gleditsch & Nordås, 2010; Scheffran et al., 2012). The first group 
claims that it is difficult to establish a link between environmental factors and the 
demise of states (given the intersection of social, political, and economic factors). 
The second group, however, provides evidence to prove the existence of a link 
between violence and land degradation, deforestation, and resource scarcity (espe-
cially water). To support this claim, Hulot (2015:200) asserts that climate change 
increases poverty, suffering, and inequality. Climate change is often seen as a source 
of conflict and, at other times, as a threat multiplier. Indeed, it might not be respon-
sible for the rise of new threats; however, it exacerbates problems that already 
exist – especially in risk zones like Middle East, Africa, Asia, and Latin America – 
such as drought, desertification, and resource scarcity.

In light of the above discussion about climate change as a threat multiplier, the 
controversial correlation between the climate-induced drought that struck Syria 
between 2006 and 2010 and the spark of the Intifada can be given as an example 
(Levy et al., 2017:34–35). Between 2006 and 2011, Syria suffered from droughts 
and the number of wells in the country has moved from 13,500 in 1999 to 21,300 in 
2007. Moreover, climate change has also contributed to the increasing desertifica-
tion in Syria (Hulot, 2015: 200). Farms were destroyed, livestock was reduced, and 
village communities were displaced – between two million and three million Syrians 
fell into poverty. Drought pushed hundreds of peasants to migrate to cities in search 
of jobs and many felt abused by the government. Also, hundreds of millions of refu-
gees have migrated due to climate change to areas with fragile infrastructure 
(Gueldry, 2013:164).

It is important to note here the lack of accurate statistics on the number and 
trends of refugees due to climate change, natural resource scarcity, and environmen-
tal disruption in Arab countries. Understanding the extent to which an environmen-
tal refugee has fulfilled his or her dream within an ‘environmentally safe‘place 
raises various challenges in the Arab region relating to health, security, employ-
ment, and increased pressures on natural resources (the resource curse). According 
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to Levy et al. (2017), the major challenge is to develop models that can statistically 
predict the correlation between climate change and collective violence.

The environment can be a primordial and elemental factor for human displace-
ment. Environmental conditions have been closely linked to the movements of 
nomadic pastoralists adapting to an appropriate pastoral situation. Such conditions 
are also behind the movement of the population as a result of natural disasters. The 
conflict that has been raised in Darfur, Soudan (PNUD, 2009:49) is described as the 
first conflict directly linked to climate change from the perspective of UNEP (von 
Schorlemer & Maus, 2014:9). Although there are numerous and interrelated sources 
of the clash in Darfur – especially ethnic rivalry between Arab and non-Arab tribes, 
increasing population rates, as well as bad governance and oil discovery in the 
region  – the impacts of climate change, particularly the effects of drought and 
desertification on the northern part of Darfur, are certainly indisputable (Gemenne, 
2010:87–88).

There is seemingly a correlation between climate and security challenges 
(Bastien & Baillat, 2018:80), which requires the implementation of policies that 
would meet such challenges. To that end, three key elements are suggested as a new 
framework for reflection and action to shape the vision, prevention, and analysis of 
conflicts and international relations, which include sustainability, stability, and 
security. The purpose of the framework is not to overlook the role of political, eth-
nic, religious, social, economic, and other determinants of conflicts (Bastien & 
Baillat, 2018:80). Rather, it attempts to highlight the significance of environmental 
degradation and climate change as parts of the underlying causes of a deteriorated 
general situation. The framework is equally informed by the environmental approach 
as advanced by scholars in the area of international security.

The links between conflict and environment in Sudan, for example, extend to a 
long history. Over the past four decades, for instance, rainfall in the Darfur region 
has fallen by 30% and the Sahara has advanced by more than a mile every year. The 
resulting tension between farmers and herders over disappearing pasture and declin-
ing water holes underpins the genesis of the Darfur conflict (Brown et  al., 
2007:1143). Additionally, the interdependence level and multiple factors have had 
significant negative effects on the environmental condition. Indirectly, it has led to 
human displacement, bad governance, excessive violence associated with massive 
resource exploitation, and the scarcity of investments. Indeed, environmental issues 
have contributed to conflict and continue to do so. Competition over natural reserves 
(oil, gas, Nile waters) and the confiscation of wood are important reasons for creat-
ing and maintaining disorder in the Arab region (UNEP, 2007:8).

In this perspective, Harrigan (2014) argues as well that the increase in food prices 
was an important catalyst of the ‘Arab Spring’ uprisings. Conversely, Tolba and 
Saab (2008:20) stressed that the connection between environment and conflict is not 
necessarily a direct one. This is complex because this connection often occurs in 
parallel with other social, political, and economic pressures and dynamics.

Apart from competition over natural resources, given their scarcity and limita-
tions, climate change can create antagonism within the territory. A case in point is 
small island states threatened with drowning as a result of rising sea levels; a 
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situation unique to international law in case these states request resettling in the ter-
ritory, or at least for their population to inhabit a determined territory (Gemenne, 
2010:83).

The estimations of the number of people forced to migrate due to climate change 
range between 25 million and 1 billion people by 2050 (IOM, 2008:12). 
Unfortunately, these figures are not scientifically strictly justified and acceptable. 
Research is aimed at limiting these estimations to the populations exposed to major 
climatic hazards but fails to take into account adaptation measures and actions on 
which individuals, groups, and governments rely (UNEP, 2007:50).

The negative impacts on the environment have increased due to the advancement 
of techniques and methods of armed conflicts. The gravity of such impacts has 
worsened as it has become possible to change environmental conditions using mul-
tiple techniques and methods to create artificial clouds, rain, and snow beyond natu-
ral levels, destroy irrigation systems, ravage vegetation soils and forests, devastate 
crops, and contaminate water (El Haiba, 1989:7–8). It should be reckoned that these 
practices are in full contradiction of international humanitarian law provisions, 
such as:

• The Art. 53 of the 1949 Geneva Convention relative to the Protection of Civilian 
Persons in Time of War (commonly referred to as the 4th Geneva Convention), 
which prohibits the destruction of fixed or movable property, or the Art. 55 which 
states that: a) care shall be taken in warfare to protect the natural environment 
against widespread, long-term, and severe damage. This protection includes a 
prohibition of the use of methods or means of warfare that are intended or may 
be expected to cause such damage to the natural environment, and, thereby, to 
prejudice the health or survival of the population; and b) attacks against the natu-
ral environment by way of reprisals are prohibited;

• The 1977 Protocol I & II to the 4th 1949 Geneva Conventions;
• The 1973 Convention on the Prohibition of the Development, Production, 

Stockpiling and Use of Chemical Weapons and on their Destruction;
• The 1976 Convention on the Prohibition of Military or any other Hostile Use of 

Environmental Modification Techniques (known as the ENMOD Convention); and
• The Convention on Prohibitions or Restrictions on the Use of Certain 

Conventional Weapons which may be deemed excessively injurious or to have 
indiscriminate effects as amended on 21 December 2001.

In the same vein, reference to the impact of wars and conflicts on the environment 
had been earlier highlighted by the international law of environment – for instance, 
in the Stockholm Declaration (1972), the World Charter for Nature (1980), and the 
Rio Declaration (1992). In 1992, the UNFCCC stressed the priority of saving the 
planet from global warming; however, it seems that this convention failed to protect 
refugees from climate change. The first time that human mobility was recognized in 
international climate policy was at COP16 (2010), when Parties to the UNFCCC 
adopted the Cancun Adaptation Framework, including para 14(f) to invite action 
that addressed the full range of movements people may take when faced with cli-
mate risks: “Invites all Parties to enhance action on adaptation under the Cancun 
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Adaptation Framework […] by undertaking, inter alia, the following: [….] (f) 
Measures to enhance understanding, coordination and cooperation with regard to 
climate change induced displacement, migration and planned relocation, where 
appropriate, at national, regional and international levels”. This framework provides 
a range of measures (research, coordination, cooperation), mobility (displacement, 
migration, planned relocation), and levels (national, regional, international) of 
action. The inclusion of the above sub-paragraph on migration and displacement 
gave options for undertaking actions to address human mobility (Warner, 2017).

Regarding this issue, the Paris Agreement comes up short; it does not address the 
legal status of refugees or mandate their protection and assistance. However, it does 
mention migrants in the Preamble, and it calls for a task force to “develop recom-
mendations for integrated approaches to avert, minimize and address displacement 
related to the adverse impacts of climate change”. In addition, of the 185 intended 
nationally determined contributions (INDCs) submitted, only 20% of them mention 
migration. Overall, the Paris Agreement lacks the urgency, depth and coordinated 
framework necessary for addressing the immense challenges of climate-induced 
migration. Therefore, the rights to receive preventative assistance to avoid being 
displaced, to get support if one is forced to flee, and to build, live, work and inte-
grate in new communities if one cannot return back home, remained unaddressed 
(Lambert, 2015).

2.2  The Financial Cost of Conflicts in the Arab Region

Extreme events, such as severe floods or droughts, and environmental degradation 
adversely affecting agricultural production, livestock, or water availability have 
pushed people to migrate. Migration in the Arab region encompasses different indi-
viduals and groups from a variety of social and economic backgrounds (ESCWA 
and IOM, 2015:15).

The economic cost of environmental degradation (COED) in Arab countries has 
been estimated at 5% of the GDP by Tolba and Saab (2008:228). In Morocco, for 
example, Croitoru and Sarraf (2018) assume that the cost has been estimated in 
2014 at 3.52% of the GDP (Table 7.1). In the same vein, Riccard (2017) mentions 
that the hydro-meteorological events alone have generated more than 3/4 of eco-
nomic losses in Morocco. Taken together, floods (44%) and forest fires (43%) 
account for almost US$ 458 million.

Iraq is one of the most vulnerable Arab countries which suffers from environ-
mental damage due to many decades of war against Iran (1980–1988), the invasion 
of Kuwait in 1990, and the American invasion of the country in 2003. The environ-
mental damage caused by the Gulf War II in 2003 alone – particularly for the reha-
bilitation of water installations and the purification of polluted water – was estimated 
between $6.4 and $11 billion (Ait Hmadouch, 2005:49); after 2003, 70% of Iraqi 
citizens had access to unhealthy water (Strategic Foresight Group, 2009:49).
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In Kuwait, and during the invasion of Iraq, more than 600 oil wells that produced 
about 500,000 metric tons of pollutants per day exploded, with 25–50 million bar-
rels spilled over the land, as well as the largest recorded oil slick in the sea (6 to 8 
million barrels), affecting the Gulf’s marine environment. In the Kuwait case alone, 
environmental damage was estimated at $40 billion, representing 16% of the total 
war compensation claimed (Partow, 2008:165).

Depleted uranium weapons were used by the American and British forces in two 
destructive wars in 1991 and 2003. Experts estimated that at least 3000 tons were 
deployed (Almuqdadi, 2011:106). These deadly weapons undoubtedly threatened 
the life and health of humans as well as the environment.

In the occupied Palestinian territory, particularly in the Gaza strip, direct losses 
to agriculture amounted to more than $50 million and indirect losses reached $830 
million. These are highly costing losses given the limited resources of the country 
(Strategic Foresight Group, 2009:103).

Israel’s crimes against the environment in Lebanon are depicted in mine-laying 
in fields and around water sources, the burning of trees and orchards, the dredging 
of the soil; and the stealing and pumping of water (Hamad, 2005:155–156). More 
dramatically, the UN has estimated that in the Lebanon territory of the south and 
western Bekaa, Israel has left behind some 130 thousand mines and a huge number 
of unexploded bombs. In addition, the 2006 Israeli-Lebanese war caused significant 
environmental damage, the most serious of which was the targeting of an oil refin-
ery, which resulted in an oil spill of 10,000 tons, that polluted and contaminated 
150 km of Lebanese coastline and 50 km of Syrian coastline. The damage was also 
extended to the Litani River and its agricultural surroundings by air attacks (cluster 
bombs), where 26% of the bombs landed on the area (Ait Hmadouch, 2005:167–168). 
Also, Israeli bombardments of the petrochemical storage facility in July 2006 war 
in Lebanon led to a massive oil spill in the Mediterranean basin. Actually, the use 
the use of cluster bombs made many forests and grasslands in the South of Lebanon 
unsafe, precarious, and often inaccessible for the local population (Jardi et  al., 
2013:154).

Table 7.1 COED in Morocco, 2014 (US$ billion and % of the GDP)

Lower bound Upper bound Average % of GDP

Water 1.3 1.4 1.4 1.26%
Air 0.7 1.5 1.1 1.05%
Agricultural land 0.6 0.6 0.6 0.54%
Waste 0.4 0.4 0.4 0.40%
Coastal zone 0.3 0.3 0.3 0.27%
Forest 0.0 0.0 0.0 0.0
Cost to Moroccan society 3.4 4.4 3.9 3.52%
Carbon emissions 0.5 3.0 1.8 1.62%
Cost to global community 0.5 3.0 1.8 1.62%

Source: Croitoru and Sarraf (2018:262)
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There is no doubt that these different conflicts and hostilities resulted in internal 
and external displacements due to massive pollution, the poisoning of water, and the 
burning of forests and farms. This requires a census of the directions of individual 
and collective displacements owing to both environmental degradation and natural 
resource scarcity. In this context, climate change could aggravate the Arab region’s 
vulnerability to natural disasters such as drought and flash floods in addition to 
water and food shortages, pest infestations, and most importantly sea-level rise in 
coastal areas (El-Sayed Selim, 2004:85–86).

3  Fragmentation of Cross-Border Migration Policies

3.1  The Cost of and Responses to Transnational Damage

The flow of forced migration through national borders, or the so-called transbound-
ary or transnational environmental/climate migration, due to the entanglement of 
political conflicts, economic contexts, environmental degradation, and scarcity of 
natural resources, among others, poses complex and intersecting security pressures; 
accountability should be held by host countries as well as transit and receiving 
countries.

Wherever they are, refugees necessitate social protection, healthcare, and access 
to water and food. They are often a burden on the national budget of host countries. 
Meanwhile, they may also be a source of risk to environmentally safe areas (increas-
ing pressure on fragile ecosystems, scarce natural resources, and already degraded 
soils). International aid to refugees is often insufficient and inadequate to protect 
refugees and their surroundings from risks and vulnerability.

The purpose here is not to monitor environmental/climate migration. More par-
ticularly, the aim is to rather to keep an eye on this phenomenon and understand its 
roots, foundations, and implications. There is a need to adopt and support a more 
creative approach to human mobility and its complex relationship with environmen-
tal and climate dynamics, in which migration is perceived not only in terms of fail-
ure to adapt but also as a legitimate adaptation strategy itself. For this particular 
reason, it is necessary to integrate migration policies into the perspective of adapta-
tion strategies as recommended by the IOM (Christiansen, 2016:182).

Within the international development policies that regulate humanitarian assis-
tance and environmental and climate policies, agencies interested in governance 
have responsibilities associated with different stages of the climate change reduc-
tion process: to support the adaptation, mitigation, and resilience of groups in the 
face of environmental risks and extreme events. For Mence and Parrinder (2017), 
agencies responsible for climate change policies who operate within a global 
dynamic to manage mobility of population across international borders can rein-
force humanitarian efforts to avoid disasters, to maintain their return and resettle-
ment, and to improve their integration within host societies. Moreover, integrating 
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migration policies into the perspective of adaptation strategies would contribute to 
the reduction of the cost of transnational damage, on the one hand, and the advocacy 
of international cooperation regarding these policy areas on the other.

Statistics and scenarios concerned with the prediction of potential numbers des-
ignated for future migration differ. According to the report of the Office of the 
United Nations High Commissioner for Human Rights (Warren, 2016:2113), 
between 50 and 200 million people will be moving within or outside national bor-
ders in the middle of the present century. However, the Aid Christian report (2007) 
predicts a number between 200 and 250 million in the same period, and the 
Intergovernmental Panel on Climate Change (IPCC) and the Stern’s Report (Global 
Humanitarian Forum, 2009:49) suggest that from 150 to 200 million people will be 
moving incessantly as a consequence of rising sea levels, floods, and droughts by 
2050. In the same perspective, the Human Rights Council (2009) estimates that 
some 262 million people were affected by climate disasters from 2000 to 2004, 98% 
of whom live in developing countries. The risks of tropical cyclones alone affected 
about 120 million people annually, killing about 250 thousand people between 1980 
and 2000.

Oftentimes, migrant populations usually move towards the most fertile or abun-
dant land. Extreme events and disasters, such as drought in the Sahel region of 
Africa, are thought to accelerate such movements. Dry years in the Arab Mashreq 
and Maghreb countries are also increasing the rapidity of rural migration to cities 
and contributing to social, economic, cultural, and political repercussions in urban 
areas (Hashim, 2018:9). There is no doubt, therefore, that environmental and cli-
mate migrants are fleeing such extreme events and disasters such as drought or ris-
ing sea levels, including slow-onset changes like desertification, although the 
increase in these phenomena and their consequences have been met with limited 
political action (Schmid, 2018:37).

In his critique of international relations, Linklater (2007:4) proposes a new per-
spective called the ‘Cosmopolitan Harm Conventions (CHCs)’. For Linklater, the 
approch he suggests draws upon the principle of non-harm as emphasized by the 
International Humanitarian Law on the duty not to harm individuals and ethnic 
groups. Chief among these are: the 1948 Convention on the Prevention and 
Punishment of the Crime of Genocide; the 1973 International Convention on the 
Suppression and Punishment of the Crime of Apartheid; and the international envi-
ronmental law and soft law concerned with the extraterritorial effects of states – 
especially the Art. 3 of the 1992 Convention on Biological Diversity and the 
principle 21 of the 1972 Stockholm Declaration on Human Environment. In this 
perspective, it is estimated that the cost of transnational effects will be considerable 
and significant and that such effects will be diverse and different among states. 
More serious awareness-raising and risk analysis, together with the examination of 
transnational impacts of national sovereignty, would enhance the emergence of 
transnational governance regarding the adaptation to climate change (Hedlund, 2018).

In the same context, we can refer here to the so-called risk society. The basic 
idea, according to Ulrich (1992:13–23), is that we have shifted from the logic of 
benefits allocation to the distribution of risks along with the threats imposed by 
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modernity and the uncertainty surrounding globalization. These risks led, first, to 
new disparities and inequalities between and among the North and the South. We 
may add that these disparities and inequalities arise within each country and between 
its constituent regions. A consequence of modernity is the increasing threats to both 
social and ecological systems as outcomes of both industrial and technical 
development.

Bastien and Baillat (2018:74) believe that we have moved from burden-sharing – 
that is, defining the responsibilities of each actor – and collective burden-sharing to 
the logic of opportunity sharing because it is in the public interest to reach an agree-
ment between the parties, which helps increase employment opportunities, enhance 
growth, and improve well-being, etc.

In the 9th of July 2004, the ICJ took a decision upon the wall that separates Israel 
from Palestine. The decision undertaken by the ICJ holds that Israel is accordingly 
under the obligation to return the land, orchards, olive groves, and other immovable 
property seized from any natural or legal person for purposes of construction of the 
Wall in the Occupied Palestinian Territory. In this case, such restitution should 
prove to be materially impossible, Israel must compensate the persons in question 
for the caused damage. The Court considers that Israel also should compensate, fol-
lowing the applicable rules of international law, all natural or legal persons having 
suffered any form of material damage as a result of the Wall’s construction 
(ICJ, 2004).

Aside from the context of the UN, the Nansen Initiative on Transnational 
Migration, launched by Norway and Switzerland in 2015, emerged in the context of 
disasters and climate change. The primary affirmed purpose of the initiative is to 
support states and various actors to prepare and respond to cross-border climate 
migration. This initiative, thus, comes as an attempt to form a league of states that 
would address this issue and develop effective approaches from a soft law perspec-
tive to protect transnational climate migration (Warren, 2016:2111–2112).

3.2  Future Impacts and Costs of Mass Migration 
on Public Policies

No doubt, the Arab region is at a critical stage politically, socially, and historically. 
Endorsing the choice of revolution against rulers has created political, social, and 
cultural dynamics that have severely affected public policies in various areas (revo-
lution and anti-revolution). To escape ongoing massive migrations or at least miti-
gate their implications in the Arab region, the values of the community and loyalty 
to the nation and a culture of positive participation in the management of public 
affairs, under the sovereignty of a delicate economic situation highly characterized 
by dependency and conditionality, should be enhanced. Market mechanisms have 
noticeably accelerated the gradual degradation of the environment and the scarcity 
of natural resources with many social and security implications. To counter such 
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dynamics, especially after the revolution, “states can guarantee a place for both 
competition and synergy through collective expansion of market access and inclu-
sive decision-making” (Al-Bassam, 2014:61).

Environmental exhaustion is both the cause and the consequence of political 
pressure and military conflict. Nations have often competed to either impose or 
resist control over primary resources and energy provision, land, river basins, sea 
lanes, and other basic environmental resources. These conflicts can worsen as 
resources become scarcer and competition increases (WCED, 1987:291). Moreover, 
there is a direct link between natural resources and development, particularly with 
the findings of Sachets who points to the existence of a natural resource curse since 
4/5 of the countries whose economies are based on natural resources have a lower 
standard of living than the global average, and half of them have not reached that 
rate yet (Serre, 2016:70–71).

There is a complex correlation between poverty, inequality, environmental deg-
radation, climate change, resource scarcity, and conflict. In such a nexus, what con-
cerns the international community more is the phenomenon of ‘environmental/
climate-induced migration’. It seems at first sight that the cause of mass migration 
is political unrest or armed violence, but the underlying drivers also include the 
deterioration of the natural resources’ base and its ability to sustain the population 
(WCED, 1987:291). In early 1999, there were almost 22 million traditionally and 
internationally recognized refugees who flee political oppression, religious persecu-
tion, and ethnic troubles. Their numbers had declined from a peak of 27 million in 
1995 but remained higher than the 19 million in 1993. In addition, there were large 
numbers of people who were characterized as environmental refugees or who could 
not secure their livelihood in their homelands because of drought, soil erosion, 
desertification, deforestation, and other environmental problems, together with the 
associated problems of demographic pressures and severe poverty (Myers, 
2002:609). According to Pentinat (2010), the rate of people displaced (or refugees) 
due to desertification, deforestation, floods, land degradation, etc. is about 
17,000 a day.

Since the 1990s, much attention has been paid to the security implications of 
massive migrations induced by environmental and climatic changes which affect 
the ability of populations to access natural resources essential to their livelihoods 
such as arable land, forest, and freshwater. As the residency duration of forced dis-
placement expands, the burden on hosting countries to understand and integrate new 
arriving migrants becomes even more difficult. In many countries, adaptation is also 
emerging as a highly political process as poorer segments of society demand formal 
recognition and clarification of rights of access to land, water, and forest resources 
(Melvin & De Koning, 2011).

Environmental problems undoubtedly affect the collective security. The litera-
ture on population mobility due to environmental crises started in the 1970s within 
the context of security studies. Basically, researchers were interested in the relation-
ship between environmental deterioration and the emergence of conflict 
(Vlassopoulos, 2017:104). The current literature shows as well that climate change 
is already affecting certain levels of migration (Martin, 2010; Kelman, 2020; Von 
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Soest, 2020). However, the speed of climate change impact on living conditions 
leads to different patterns of migration and mobility; climate change impacts such 
as floods often lead to immediate and temporary displacement, while slow environ-
mental changes such as drought involve circular migration – i.e. frequent movement 
between different areas (Mobjörk, 2017).

Migration was also highly inter-related with adjustment to a deteriorating living 
environment and a response to a failed adjustment. For instance, IDMC (2018) 
argues that “Internal displacement, associated with climatic changes and disasters, 
is a complex and dynamic phenomenon”. In addition, as long as transnational cli-
mate change affects the national sovereignty of each state, it is important to think 
about the transnational solidarity approach, focusing on cross-border policies, and 
re-emphasizing the environmental rights of migrants (Klepp, 2018:150). Such an 
approach would decrease regional and international competition and surpass states’ 
boundaries.

3.3  International Competition and National 
Borders’ Fragmentation

In addition to violence, UNHCR (2008:5) posits that human rights violations and 
oppression by governments are also key elements in mass migrations. Individuals 
are in a situation of mobility because of severe poverty, the decline of living condi-
tions, gradual urbanization as well as the effects of environmental and climatic 
changes, which worsen competition and conflict over scarce resources. Sometimes 
all of these elements overlap or reinforce each other. According to Warren 
(2016:2109), climate change can lead to instability, including changes in rainfall 
patterns (as a cause of desertification) and melting snow leading to increased 
extreme weather (such as storms, heatwaves, and drought). Given this perspective, 
Warren claims – as many researchers – that forced migration can be caused by cli-
mate change, as in the case of Somalia in 1990 and Syria in 2015. Climate change 
is certainly not the only cause of forced migration, but it worsens such conditions 
and causes which trigger the decision to migrate.

Previous experience has confirmed that the existence of raw materials in a coun-
try affects other countries’ policies, especially in industrialized ones. The imperial 
experience has proved that one of the most important drivers of colonial competi-
tion was the desire to acquire raw resources. The battle for such resources explains 
the many forms of world order (conflict and cooperation). Additionally, domestic 
situations in countries supplying these raw materials are affected by pressures from 
importing states (suppression or support of a revolution or rebellion, support of 
certain authoritarian regimes, etc.) (El Manoufi, 1987:131).

Between 1998 and 2017, poor communities and fragile countries were more vul-
nerable to the harmful impacts of climate change than developed countries, because 
of weak institutions (Eckstein et  al., 2018). Over a billion people  – the world’s 
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poorest and vulnerable communities – will bear the brunt of climate change (Ayers 
& Huq, 2009:2). These impacts can also be highlighted concerning the ability of 
countries to control their natural resources as the notion of national sovereignty has 
declined (Park, 2013:340). For its part, the environmental crisis (Keucheyan, 2014) 
will certainly exacerbate natural disasters that increase the fragility and speed of 
existing institutions, especially in developing countries. We can add that the deterio-
ration of national economies is in itself a key factor and a catalyst for the refugee 
crisis. Climate change is likely to further weaken the capacity of some vulnerable 
countries with weak governance structures, which could lead to increased human 
insecurity, conflicts, and instability. Famine and epidemics in several countries – as 
a result of the 2008 world food crisis– such as Haiti, Cameroon, Egypt, Mexico, 
Ivory Coast, Madagascar, and Indonesia, are a case in point.

Some groups can also compete and struggle within the territory of countries to 
oversee and, therefore, control vital resources and agricultural lands. Ethnic and 
political conflicts can increase competition over resources. Gemenne (2010) men-
tions that instability can be a menace to international security, especially if these 
unstable states exert major influence in a particular geographical area – e.g., Brazil, 
Mexico, Nigeria, South Africa, Egypt, Pakistan, and South Korea. In the same 
framework, it was also claimed that conflict may arise if migrants, especially of dif-
ferent nationalities or ethnicities, move faster and intensively to neighboring coun-
tries that are already in disagreement or have limited resources and mechanisms to 
deal with constraints.

The national sovereignty has radically changed as a consequence of the complex 
interdependence in the spheres of economy, environment, and security and it is 
increasingly difficult to manage shared global resources at the national level 
(Chougrani, 2021). In addition, countries are growingly incapable to manage cur-
rent threats to the commons. Indeed, according to Bell (1988), the nation-state is 
becoming too small for big problems and too big for small problems. Therefore, the 
threats to environmental security can only be addressed through joint management 
and the function of multilateral procedures and instruments (WCED, 1987:301). 
The environmental perspective is, in our view, a vital part of the overall security 
equation. Thus, the aspects that may put limits to these environmental threats in the 
Arab region should be investigated to protect national security and sovereignty. 
Certainly, security does not only imply the protection of national borders from mili-
tary threats, but also non-military threats induced, among others, by climate, envi-
ronmental, food, and water insecurity. In this sense, it can be argued that 
environmental/climate security has expanded the levels and nature of security on 
one hand, as well as the scope of actors’ intervention in risk management policies 
on the other. The state was the most important unit of analysis in the classical realist 
theory of security, but with the emergence of environmental/climate threats, other 
actors, such as international non-governmental organizations and public opinion, 
intervened in this area.

By the end of the Cold War, the concept of ‘environmental security’ was strongly 
brought into the debate in a context where military risks were still perceived as the 

7 The Environment-Climate-Conflict-Displacement Nexus in the Arab Region…



144

only threat to global insecurity. More attention has been increasingly paid to the 
following threats given their security implications: globalization of the economy; 
the consequences of interactions and mutual intentions; regional differences in the 
world; the displacement of migrants; the lack of integration of certain political sys-
tems into the international system; the depletion of the ozone layer; the steady 
growth of deforestation and desertification; and the extinction of certain species 
(Painchaud, 2000:62). In this evolving context, the cooperative security requires 
comprehensive cooperation and is not limited only to issues connected to the mili-
tary aspect of security, but includes issues related to resource scarcity, sustainable 
development, and environmental concerns (Alharbi, 2008:25).

At the beginning of the current Millennium, Schwartz and Randall (2003) sub-
mitted to the Pentagon a report on An Abrupt Climate Change Scenario and its 
Implications for United States National Security. The report contains two phases 
that summarize the scenario of confrontation in case of extreme climate turbulence: 
the first from 2010 to 2020; and the second from 2020 to 2030. Accordingly, the 
United States must manage borders and refugees from the Caribbean and Europe. If 
oil prices continue to increase, the confrontation will be in the Persian Gulf and the 
Caspian Sea. In the case of internal unrest in Saudi Arabia during 2025, the conflict 
between the US Navy and China will be likely direct. One of the main issues to 
focus on is that “all borders are porous; long-term border protection, use of armed 
protectors or control systems are no longer acceptable” (Schwartz & Randall, 
2003:251), especially in a globalizing context with dynamics transcending national 
borders.

4  Conclusion

This research attempts to examine the extent to which the patterns of conflict in the 
Arab region are linked to environmental degradation, climate change, and competi-
tion over scarce resources during mass migrations. The assessment of such patterns 
helps monitor the cost of the so-called environmental/climate migration to national 
economies and public policies. The analysis attempts as well to assess the damage 
caused by conflicts over natural resources within and outside national borders and 
the extent to which international and regional competition over such resources con-
tributed to the fragmentation of these borders. Accordingly, it seems essential to 
draw the following conclusions:

• It is increasingly important to operationally define the concepts of ‘environmen-
tal migration’ or ‘environmental and climate-related refugees’ among others. and 
integrate them into the international system through the endorsement of the 
human rights framework. This will ease the way for policies and strategies that 
address forced migration (within or outside the national territory) along with its 
multiple aspects and dimensions.

• Arab Countries are still reluctant to include these concepts when it comes to 
conflict over limited resources and forced migration. Strengthening institutions 
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and socially effective action would, hopefully, change that perspective. 
Environmental or climate migrants are part of the issue of conflict over limited 
resources and wealth and are evidence of the ongoing social exclusion, vulnera-
bility, and fragmentation of society.

• The overlap between demographic data, environmental and climatic changes, 
armed conflicts, and the failure of development plans lead to environmental 
imbalance and social conflicts. It, therefore, seems indispensable to integrate 
migration policies into the perspective of environmental and climate adaptation 
strategies.

• The oversight of monitoring the financial cost of conflicts and its impact on pub-
lic policies contributes to the fragmentation of national borders, which requires 
the re-establishment of the perspective of environmental sustainability and 
equity, both at intra-generational as well as inter-generational levels. Equity in 
this respect is possible through the distribution and sustenance of wealth and the 
expansion of opportunities in society.

• To mitigate the financial cost of forced environmental migration in the Arab 
region, a link between sustainability, stability and security must be established. 
Imperative also is a shift of attention towards environmental risks and their con-
sequences that inevitably exceed the sovereign borders of states.

• Regional and international competition over the Arab region is making the envi-
ronmental situation and climate change impacts worse, shifting the center of 
focus into the importance of security in its comprehensive sense (both traditional 
and non-traditional) to escape the fragmentation of the region into small entities 
and states, therefore worsening the existing vulnerability. Therefore, addressing 
environmental degradation, climate change impacts, and the potential causes of 
conflicts in the Arab region – largely political factors – is increasingly imperative 
to ensure a sustainable management of such conflicts and their induced implica-
tions, especially displacements.
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Chapter 8
The Changing Dynamics of the Arctic 
Ecosystem and Food Security: The Case 
of the Bering Sea Region

Anita Parlow

Abstract Climate change is having catastrophic environmental, economic, and 
cultural impacts, reshaping the Arctic region. Human-induced warming is accelerat-
ing sea-ice melt, permafrost collapse, and altering regular species migrations on 
land and sea. These impacts negatively disrupt not only the finely balanced ecosys-
tems of the Arctic’s flora and fauna, but also both the commercial fishers and 
Indigenous peoples who depend upon hunting and fishing for survival. This chapter 
provides a foundational context for my subsequent two chapters in this book that 
focus on the Arctic region, where sea ice melt is not only causing irreversible distor-
tions in the region but it also significantly contributes to climate change. The rapid 
melting of the Arctic Sea ice is injecting fresh water into the world’s oceans, thus 
causing a slowdown of the global ocean currents that circulate the equator waters to 
the Arctic region which, in turn, are less able to cool the world’s oceans, thus caus-
ing atmospheric temperatures to rise. This circulatory slowdown generates erratic 
weather patterns and a ‘feedback’ loop, thus melting more Arctic Sea ice and creat-
ing yet more global warming. This chapter addresses the planet’s complex existen-
tial crisis through the lens of the Bering Sea, contextualizing the accelerating 
changes in one of the richest ecosystems worldwide. The analysis places a human 
face on the climate threat, while also describing the impacts and actions of advocacy 
and resiliency by those who live on the front lines of the climate catastrophe. With 
its focus on St. Lawrence Island, on the Bering Sea, the cascading changes to the 
Bering’s complex food web and its implications for Arctic coastal communities’ 
food security reflect the most recent chapter of a 2500-year history in the harsh yet, 
giving region. Arctic coastal communities, such as those on St. Lawrence Island, 
depending upon the marine ecosystem for their livelihoods and food, contribute the 
least to the earth’s global carbon footprint, and, retain the highest level of knowl-
edge on how to maintain balance in the marine ecosystem. This, and the following 
chapters, reflecting on the depth and breadth of understanding by Arctic’s coastal 
communities, suggests that the world might look more deeply to the St. Lawrence 
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Island’s Siberian Yupiks, and all Arctic Indigenous Peoples, as a guiding and self- 
determined force to address the existential threat that is facing humanity.

Keywords Arctic · Bering Sea · Climate change · Geopolitics · Indigenous food 
security

1  Introduction

Among the most iconic images of our time is a photograph of Earth shot from space 
on December 7, 1972, by the Apollo 17 crew as their lunar expedition’s module left 
the Earth’s orbit and traveled toward the moon (Fig. 8.1). The picture’s deep black 
space, the round blue and white sphere, vulnerable and alone, changed forever the 
way we view our planet Earth. The vibrant blue and white colors show the Earth as 
a complex system of air, water, and land – dominated by a vast expanse of intercon-
nected oceans and wrapped in a thin and dynamic protective atmosphere. Seeing the 
dominance of water – including both seas and clouds – helps us grasp how complex, 
interdependent, and fragile the planet Earth is. At the same time, the image also 
compels us to acknowledge how difficult it is to understand the Earth and its ecosys-
tems, and serves, as well, as an invitation to protect its complex, vulnerable, and 
interdependent marine and terrestrial ecosystems.

More than a few authors wrote that the ‘Big Blue Marble’ Earth photo became a 
baseline for a new global consciousness. Such a beautiful and sobering photo is said 
to have helped galvanize a generation of environmentalists worldwide. Indeed, 
environmental advocates referred to the image to point out the substantial stresses 
to the planet’s visible weather systems, including rising global temperatures and 
extreme weather events. By 1992, the stresses had become so pronounced that sci-
entists began questioning whether the undeniable anthropogenic impact had irre-
versibly altered the planet’s climate, weather patterns, and oceans. This question 
sparked a conversation among geologists and environmentalists, who began calling 
the geological age in which we live ‘the Anthropocene’ era (Huntington, 2014). 
This ‘age of the human’ highlights the heavy toll that that global economic growth – 
particularly its reliance on fossil fuel energy, mining, and natural resources – has 
placed on nature. Many researchers pointed out that mass extinction of animal and 
plant life can be tied to human activities that reflect ‘destructive and shortsighted’ 
behavior. The release of greenhouse gases is exceeding the natural ecosystem’s 
absorption and storage capacity, thus contributing to global warming and species 
extinction (Wuebbles, 2012). More optimistically, Kolbert (2015) also notes that 
human activity can also be “forward thinking and altruistic”.

The grim reality of social and environmental challenges resulting from climate 
change is currently visible worldwide. Sub-Saharan Africans face increasingly 
severe episodes of food shortages and food insecurity (Sikapizye, 2019) and their 
food security is being undermined. The MENA region, as a climate change ‘hotspot’, 
has started experiencing the highest recorded temperatures ever more than a decade 
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and a half. Densely populated low-lying coastal cities and island nations in the 
Pacific are already relocating their populations. In addition, a combination of fires, 
volatile storms, hurricanes, tornadoes, cyclones, tsunamis, and an increasing num-
ber of extreme weather events are occurring worldwide with increased frequency 
(Nicholls & Kebede, 2012).

Warming twice as fast as the rest of the planet, the Arctic is losing its sea ice, 
which is the vital foundation of the Arctic marine ecosystem. The absence of sea ice 
impedes the highly integrated food chain that begins with planktons that form on the 
underside of the melting sea ice, and thus, the ability of people whose food sources 
depend upon the sea. Further, the melting in both the Arctic and Antarctic regions 
amplifies the Earth’s warming and the changes in global weather patterns that ensue. 
The fresh water released from melting sea ice and glaciers alike into the heavier 

Fig. 8.1 Planet Earth shot from space by the Apollo 17 crew as their lunar expedition’s module 
left the Earth’s orbit
Credit: NASA. The “Blue Marble” photograph, taken 7 December 1972 by the Apollo 17 crew
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salty seas slows the circulation of water in the global ocean, which contributes to 
planetary warming (Huettmann, 2012; Berkman & Vylegzhanin, 2013).

This chapter focuses on the marine ecosystem in the Arctic’s Bering Sea region, 
contiguous to the Arctic region, located between Russia and Alaska, and the close 
connections between it and the Indigenous people and communities of the Bering 
Sea (Fig. 8.2). The Bering Sea region, straddling the Arctic and sub-Arctic, offers a 
lens into the intricacies of an Arctic marine ecosystem, its food web, and the coastal 
communities that depend upon a healthy sea for their food supply. The primary 
purpose of this work is to show how the various elements of this ecosystem, essen-
tial, synchronized, and dependent upon seasonal ice, is undergoing what some sci-
entists believe could be permanent damage to the Arctic and sub-Arctic marine 
ecosystem. This chapter also reflects upon the central role the Arctic plays in the 
warming of the planet, serving as a thermostat for global weather patterns.

Both the marine ecosystem and the humans who live in the Bering region depend 
upon the seasonal synchronization of essential biological events. Alaskan Siberian 

Fig. 8.2 The Bering Sea on the map
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Yupiks have been living on St. Lawrence Island, a landmass of 1.2 million acres, for 
more than two thousand years. The islanders depend upon the marine ecosystem of 
the Bering Sea for their food supply. The interviewed population in this study testi-
fies a fundamental Yupik view which stipulates that humans are part of, but do not 
dominate, the marine life that shapes the complex Bering Sea’s marine ecosystem. 
The hunters, fishers, and whalers abide by a sophisticated, intricate understanding 
of the food web and their role in its maintenance. An understanding that follows the 
science, philosophy, and practices that have evolved over two thousand years of 
Yupik tradition and experience. The cultural and spiritual centerpiece of Yupik phi-
losophy is to understand the sophisticated relationships that shape the Bering Sea’s 
marine life to protect its ecological balance while partaking of its bounty.

2  Backdrop: The Arctic Region

Some four million people live in the Arctic region, which comprises parts of Canada, 
Denmark/Greenland, the United States/Alaska, Finland, Sweden, Iceland, Russia, 
and Norway. Residents include hunters, herders, fishers, whalers, coastal dwellers, 
and urban inhabitants. Over the past century, much of the Arctic north has experi-
enced considerable cultural, environmental, spiritual, and economic changes 
(Berkman et al., 2016).

In geographical terms, oceans and seas comprise most of the Arctic. The smallest 
of the world’s five oceans is the Arctic Ocean, which, along with its adjacent seas, 
encompasses an area of about 5.4 million miles (The Maritime Executive, 2017) 
and an average depth of only 3200 feet, located mostly north of the Arctic Circle 
(66.33 degrees north). For much of its extent, the Arctic Ocean is covered by ice, 
glaciers, and ice floes in the increasingly warming winter months.

While considered a marginal sea of the Pacific Ocean, the Bering Sea, referred to 
as the ‘gateway to the Arctic’, has much in common with the Arctic region, from 
which it is separated by only the Bering Strait, 66.4 north latitude, just south of the 
Arctic Circles’ 66.5 degrees north. Due to climate change, the Arctic region is 
warming fast and as the melting ice makes it more accessible to commerce and ship-
ping, the region is moving from a geopolitical margin to a strategic and commercial 
center (Heininen & Exner-Pirot, 2020).

The Arctic’s Indigenous peoples, who account for about 10% of the region’s 
population, are among the first to feel the effects of climate change. Given the accel-
erating destruction of the Arctic marine ecosystem, Native peoples are finding it an 
increasing challenge to navigate and protect their millennia-old hunting, fishing, 
whaling, and gathering practices in a manner, developed over centuries, that depends 
upon a degree of predictability with respect to the seasonal variation of the marine 
ecosystem (Nuttall, 2005).

It is a cruel irony that some of the most profound effects of climate-based destruc-
tion are located in one of the world’s most pristine, isolated, and fragile environ-
ments and experienced by those, such as the residents of St. Lawrence Island, who 
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have contributed least to global warming. The islanders like many other communi-
ties on Alaska’s coast, live in complete balance with the Bering Sea’s marine eco-
system and are almost entirely dependent upon its bounty. Central to the Yupik 
philosophy, as lived in the St. Lawrence Island village of Savoonga, are three foun-
dational principles: (1) ‘take only what your need’; (2) ‘the human does not domi-
nate the other world’s species, but lives in balance with them’; and (3) ‘leave no 
footprint behind’ (Parlow, 2019b). Yet, these fishers, hunters, and whalers are among 
those suffering the most from the seemingly limitless consumption of fossil fuels in 
the rest of the world.

2.1  The Bering Sea

The Bering Sea, a combination of a southern promontory of the CAO and a mar-
ginal sea of the North Pacific Ocean, is celebrated for its highly productive marine 
ecosystem. Its large fisheries and rich seafloor support a complex food web, from 
microscopic phytoplankton to migrating large mammals such as walrus, seals, and 
whales. In 2006, the Center for Biological Diversity reported that the Bering Sea is 
home to 418 species of fish, 102 migratory bird species, and 29 types of marine 
mammals (Greenwald, 2006).

Situated between the North Pacific Ocean and the CAO, the Bering Sea, at 
770,000 square miles, is both a growing shipping transit point that links the Pacific 
Ocean with the increasingly accessible passage in the Arctic region. It is also an 
evolving transition zone that is experiencing a cascade of changes in the ecosystems 
between the warming waters of both Pacific and melting sea-ice CAO. The seasonal 
timing and extent of sea-ice formation is the foundation for the complex food web 
in the CAO and the Bering Sea; it begins with phytoplankton that thrives in the fresh 
water that forms just below the melting sea ice and is the cornerstone of the Bering 
Sea ecosystem (Stevenson & Lauth, 2019). Whether the changes in the Arctic and 
sub-Arctic ecosystems will continue to evolve synchronously through the unique 
species of their food webs pose critical questions for what is likely to become an 
integration of Arctic and sub-Arctic waters, with the Bering Sea as a centerpiece.

Fish and whales, marine mammals, and migratory birds have provided the food 
supply for coastal residents who have lived on either side of the Bering Strait since 
prehistoric times. In the eighteenth and nineteenth centuries, the rich waters of the 
Bering Sea drew Russian, British, and American fur trappers and whalers whose 
industrial-scale operations brought trade to the people who lived in the remote 
Bering region (Demer & Lester, 2017). But they also brought trauma. In 1878, 
whalers induced mass starvation among the Native peoples who lived in the Bering 
Sea region. All the resources of the marine ecosystem, whales, walrus, seals, and 
fish were stripped from the Bering Sea waters. Nearly everyone on the Bering Sea’s 
islands, as well as coastal communities on both the Russian and American sides, 
died. Further, whalers and fur traders introduced infectious diseases that com-
pounded the effects of food scarcity. Of some several thousand Siberian Yupiks who 
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lived on St. Lawrence Island, only one village of 32 and fewer than 300 people 
survived (Ackerman, 1988).

The Bering Sea region is viewed by both Western scientists and Siberian Yupik 
oral history and science as the point of departure for population movements across 
the Bering Land Bridge, Beringia, from the Siberian Arctic to what is now Alaska, 
the state that makes the United States an Arctic nation (O’Neill, 2009; Van 
Pelt, 2015).

The islands on the Bering Sea are the geographical brides to the last ice age, 
which left evidence of Late Paleolithic human migrations. Archeological records 
indicate that people traversed the Beringia route between 12,000 and 25,000 years 
ago during what some call, perhaps apocryphally, the ‘greatest mammoth hunt of all 
time’ (Oliver, 2007; Anderson, 2009; Dickson et al., 2008). However, more likely, 
is evidence that crossing the Bering from Eurasia to the Americas was a complex 
process that involved multiple migrations by both land and sea (Erlandson 
et al., 2015).

As a northern extension of the Pacific Ocean, the Bering Sea covers an area of 
more than 700,000 square miles between the Aleutian Islands and the Bering Strait. 
Lodged between Alaska to its east and Russia to the west, the Bering Sea straddles 
the Arctic and sub-Arctic. As the ‘Gateway to the Arctic’, the Bering Sea, primarily 
sub-Arctic, is the only waterway that connects the Pacific Ocean to the frozen CAO 
through the Bering Strait at the Bering Sea’s northern reach. It is a direct line to the 
North Pole, then to the Atlantic Ocean (Berkman et al., 2016).

Considered a ‘marginal sea’ of the Pacific Ocean, the Bering Sea, surpassed in 
size by the Mediterranean and the South China Sea, separates the planet’s two larg-
est landmasses: Eurasia and the Americas. The Bering Sea, noted for its persistently 
cold temperature ranges, is considered by many scientists as the “world’s largest 
and most biologically productive semi-enclosed sea” (Van Pelt, 2015).

The Bering Sea’s shallow waters, ranging from 100 to 165 feet deep at the Bering 
Strait, the shallowest point, although far deeper in other areas such as the Aleutian 
basin, at 12,000 feet. The Bering Sea, covered by ice for thousands of years, was 
defined by a broad continental shelf that stretched continuously from Siberia to 
Alaska, the Americas, and Eurasia. The Bering ‘land bridge’ was made visible dur-
ing the last ice age when sea levels were about 160 feet lower than they are now. 
Much was covered by ice, but the Bering’s southern shore was probably ice free, ‘at 
least in parts’. The prevailing view is that people migrated from Asia to America 
along this ice-free region, by foot or, possibly using boats (Oliver, 2007).

2.2  Ice Conditions: Far Outside the Norms

The journal Science Advances recently published a 2020 study that examined ice 
conditions in the Bering Sea as far back as 5000 years, and concluded that the cur-
rent ice conditions and their trajectory gives an appreciation of “how far outside the 
norms the recent conditions represent”. Bailey (2020) noted in this research that as 
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“temperatures continue to rise, we are entering into a realm that lacks prior analo-
gies so we likely do not well understand the full ramifications for the ecosystem”.

Time-lapse satellite imagery since the 1970s makes the accelerating Arctic Sea 
ice shrinkage visible. Lodged between Russia and the United States, via Alaska, the 
Bering Sea is showing signs of an ecosystem transformation that could forever alter 
its finely tuned structure, disrupt its entire food web, from the microscopic at the 
benthic levels to marine mammals and birds. This disruption is already creating 
significant food shortages for coastal inhabitants such as Inupiats, Yupiks, Siberian 
Yupiks, and Inuits who depend upon a healthy marine ecosystem for their food sup-
ply. The smallest changes cascade through the marine ecosystem, causing increas-
ingly threatening disruptions (Huntington et al., 2020). For example, in 2018, the 
average seafloor water temperature in the Bering dropped by 2 degrees Fahrenheit 
impacting the hard-shelled bivalves that live on the seafloor, serving as a nutritious 
fatty meal for eider ducks who once sat on the ice, waiting to feed on their prey. 
Now, with less ice and bivalves slimmed to worm-like states, the eiders are at risk 
of extinction. Others in the marine ecosystem are equally at risk. Copepods, like-
wise, are less fatty and in declining numbers that newly hatched haddock eat. The 
cascading effect has left other seabirds and fish undernourished, unable to survive 
through the winter, and at risk of die-offs and, eventually, extinction (University of 
Maryland Center for Environmental Science, 2020).

The evidence of climate stress is profound. Thoman et al. (2020) reported that 
the ice coverage in the Bering Sea shrank to its lowest level on record since 1850. In 
addition, a range of widespread impacts has been documented: a rearrangement of 
the marine ecosystem, die-offs of several birds, a mass stranding of seal and walrus, 
a redistribution of thermally sensitive fish moving northward to colder waters, and 
an alteration of whale migration patterns (Greenwald, 2006; Noongwook, 2004).

Whether climate change-related distortions in the Bering Sea can be stopped, 
reversed or redirected poses an enormously challenging question. The Bering Sea 
Ecosystem Committee noted as far back as 1996 that it would be “difficult for 
human management to cause a large, complex, and climate stressed marine ecosys-
tem to achieve and maintain a desirable balance” (Francis, 2018).

2.3  The Bering Strait

The Bering Strait is located at the northern end of the Bering Sea. As a direct result 
of global warming, the 51-mile-wide passage between the Russian Federation and 
the United States is becoming one of the world’s commercially and strategically 
important straits. The Bering Strait’s narrow passageway is considered a potential 
choke point for marine mammals and, increasingly, ice-capable vessel traffic. 
Massive numbers of birds and mammals ‘funnel’ through the Strait during their 
spring and fall migrations toward the Chukchi and Beaufort Seas that border the 
Bering Strait to the north (Berkman et al., 2016). Currently, the increases in ship-
ping generally draw from the Russian Federation’s Northern Sea Route to the 
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Bering Strait’s west. Traffic from China’s east coast to Russia’s Northern Sea Route 
is also growing (Farré et al., 2014). Experts anticipate that sea ice melt in Canada’s 
Northwest Passage to the east will attract even more vessel traffic and that a signifi-
cant volume of shipping will soon transit between Chinese ports and Europe through 
the CAO (Humpert, 2020; Østreng et al., 2013).

Climate change impacts in the Bering Sea region are magnified in the Bering 
Strait, which is likely to become a transportation ‘choke-point’ (Humpert, 2020) 
requiring new governance and regulatory and monitoring regimes to protect both its 
ecosystem and vessel traffic (Rothwell, 1996).

2.4  Bering Strait: Climate Change Magnified

The Bering Sea and Strait constitute a feeding ground and migration corridor for 
hundreds of thousands of marine mammals, including species important for subsis-
tence hunting and fishing. It hosts marine mammals such as bowhead, beluga, and 
gray whales, Pacific walrus, ringed, ribbon, spotted, and bearded seals, and occa-
sionally polar bears. Fish also traverse the Strait, including species important for 
subsistence hunting and fishing (Raymond-Yakoubian, 2018).

Observers accept that climate-related changes combined with increased shipping 
will significantly degrade the marine life of the Bering Sea ecosystem. The Bering 
Strait draws more than 10 million migrating seabirds annually, and thousands of 
seals, walrus, and whales (Greenwald, 2006). Whether an effective regulatory sys-
tem to protect the marine environment and ecosystem will be promulgated and 
enforced in the Bering Strait region is unclear. Such protections require both regula-
tory processes with an emphasis on science-based decision making as well as the 
infrastructure to monitor and launch effective responses to violations. A combina-
tion of existing and new multinational and bilateral agreements ratified or agreed 
upon by the United States and Russia, two strong nations with specific coastal juris-
diction, is vital for the establishment and implementation of governance arrange-
ments (Berkman et al., 2016).

Thus far, relatively few non-native species have been introduced into the Bering 
Sea. However, with the projected increases in shipping traffic, the region is likely to 
see an increase in the number of invasive species, including the microscopic, capa-
ble of altering or even dominating the finely tuned food web. Without any natural 
predators or controls on their ability to displace or alter existing food webs (Molnar, 
2008), the Bering Sea could be stripped of its rich ecosystem (Grebmeier, 2012).

As navigation is already increasing through the Bering Strait, there is an increased 
likelihood that ships may be involved in more whale strikes or upend migratory bird 
paths. An equally vital environmental question is the extent to which oil and gas 
tankers will damage the Bering Sea ecosystem. Given the nearly universal agree-
ment that an oil spill in Arctic waters would be disastrous, in 2013, the Arctic 
Council drafted the Agreement on Cooperation on Marine Oil Pollution, 
Preparedness, and Response in the Arctic, an effort jointly led by Russia and the 
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United States. While the agreement is essential, the seasonally dark, icy, and remote 
Bering Sea region lacks the infrastructure, including safe harbors, for robust cleanup 
or effective search and rescue operations.

Ensuring the effectiveness and durability of the regulatory processes that will 
shape Bering Sea governance requires more initiatives that build upon the 
International Maritime Organization’s Polar Code, the designation of areas to be 
avoided (ATBAs), and the agreements on illegal, unreported, and unregulated (IUU) 
fishing (Huntington, 2014; Berkman et al., 2016) and oil spill response. Of para-
mount importance, the Bering region’s Indigenous peoples are beginning to insist 
that they meaningfully shape the initiatives that directly impact their lives. Siberian 
Yupiks and others understand the Bering Sea region and depend upon it for their 
food supply. Equally significant are the Indigenous philosophies, science, and inter-
pretation of natural law that reject concepts of human domination of the marine 
ecosystem. Thus, Indigenous peoples in the Arctic region serve as a voice not only 
for themselves but also for the flora, fauna, and the sea, itself.

2.5  Sea Ice in the Polar Zone

Marine ecosystem nutrient production occurs in all world’s oceans, but nowhere is 
it as concentrated as in the Arctic and the Antarctic – the Sea Ice Zones (Harrison & 
Cota, 1991). As more predictable and denser habitats for food than the open ocean, 
the polar seas and its ice zones draw a wide variety of species, ranging from gulls 
and bird colonies, ringed seals, polar bears, penguins, narwhals, and beluga and 
bowhead whales. These areas also provide foraging zones for other species such as 
capelin and polar cod, which are prey for migrating birds, mammals, and, of course, 
in the Arctic region, for human hunters and fishers who have traversed the sea ice 
for millennia in search of food (Akeya, 2014).

From top to bottom, the water column in the Bering Sea is alive. Just beneath the 
sea ice, and its seasonal melts that deposit a skin of fresh water above the heavier 
salt water, are microscopic bacteria, algae, larvae, and unicellular organisms and 
phytoplankton (Assmy et al., 2017). The fresh water stratifies the water column into 
two layers: fresh on top, just beneath the melting ice, with the dense, heavier, and 
salty seawater below. The stratification allows plankton, phytoplankton, and algal 
blooms to “burst out” and thrive in the sunlight and fresh water (Taniguchi et al., 
1976). Phytoplanktons produce their own food by photosynthesis, thus requiring the 
sunlight months to obtain their nutrition.

The combination of fresh and saltwater on the Bering Sea’s continental shelf is 
the engine for the complex ecosystem’s evolution and growth. When sea ice melts, 
the fresh water beneath the sea ice serves as the incubator for the microorganisms 
that form the foundation of the Bering’s food chain. The sustainability of the Bering 
Sea ecosystem depends upon a seasonally time-sensitive combination of sea ice, 
seasonal melting of sea ice, and the growth of microorganisms in the fresh water just 
beneath the melting sea ice that, in full bloom, drop to the seafloor. The rich benthic 
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feeding grounds comprise the base of the food chain that ranges from microscopic 
organisms to the largest mammals. The complex and interactive web of prey and 
preyed upon, from zooplankton to humans, is a cornerstone of the Bering’s ecosys-
tem (Van Pelt, 2015).

As one of the most productive marine ecosystems, the Bering Sea supports some 
of the world’s most economically important fisheries. Bering pollock is the largest 
single-species fishery, while fish from the Bering Sea account for nearly half of the 
U.S. annual commercial fish consumed (Alexandra, 2019). The fish and other 
marine life also provide food for thousands of Alaskan coastal and island residents 
who hunt and fish exclusively for themselves, their families, and communities 
(Sigler et al., 2010; Laidre, 2008).

2.6  Sea Ice Loss

The rapid melting of Arctic Sea ice and glaciers is an indicator of how fast the cli-
mate is changing and thus, pumps increasing amounts of greenhouse gases into the 
atmosphere, a phenomenon referred to as a ‘regime shift’ (Policansky, 1996). 
Analysis of data gathered from satellites shows the increasing pace of sea ice loss 
(Fig. 8.3), with record lows in 2019, the second lowest since satellite data collection 
began in 1979. With sea ice in accelerating retreat, the Earth’s climate is becoming 
warmer and sea levels are rising.

The disappearing sea ice is the most visible indicator of a changing Arctic and 
world (Druckenmiller et al., 2019). Arctic sea ice is a ‘thermostat’ for the climate 
system. Unlike Antarctica, which is an ice-covered continent, the Arctic is mostly 
an ice-covered body of water (D’Arcy Wood, 2020). The ice historically grows in 
the fall and winter and shrinks during the spring and summer. The melting sea ice 
impacts the world’s interconnected marine ecosystem by impeding the vital circula-
tion of the planet’s oceans, thus contributing to a warming planet. With ever-larger 
swathes of Arctic Sea ice melting for longer periods, the region has become most 
sensitive to global warming, serves, along with Antarctica, as ice-free waters absorb 
more sunlight thus, amplifying planetary temperatures, and climate change 
(Carson, 1991).

The melting sea ice drives further global warming. Scientists refer to thick annual 
sea ice cover as a ‘kind of glue’ (Mooney, 2018) that, through its relative perma-
nence even in the summer season, holds the Arctic ecosystem together. The sea ice 
cover is not a flat, thick, unbroken sheet of ice, but a ‘mosaic’ of various ice textures 
and thicknesses with different ages and characteristics. In the cold winter months, 
the sea ice floes freeze together (Gearheard, 2013). In the summer months, the melt-
ing ice and ice cover breakup leave fresh water under the surface.

The loss of sea ice threatens not only the ecosystem, but also the people who 
depend upon a healthy sea for their food supply. While the sea ice retreat is dimin-
ishing the highly lucrative commercial fishing industry (Mekik, 2013), it is the 
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subsistence hunters, fishers, and whalers, who have harvested food for their com-
munities for at least two thousand years, that are experiencing the greatest losses 
(Stotts, 2015).

The National Snow and Ice Data Center (NSIDC, 2021) finds that the older, 
multiyear sea ice remains thicker and less likely to melt completely during the sum-
mer months. Thus, it preserves its role in maintaining a habitable global temperature 
range (Michon & Lindsay, 2019). With the perennial sea ice melting and diluting 
the oceans’ salty waters, it is slowing the once faster moving currents that allow for 
ocean circulation which moves from the equator to the Arctic regions and return 
(NSIDC, 2021). The slower moving, and thus warmer oceans, are losing the ability 
to cool the planet.

Scientists expect Arctic-sea ice to diminish significantly sometime around mid- 
century or before (Meier et  al., 2019). As a result, the intricate and rich Arctic 
marine ecosystem that depends upon sea ice is threatened (AMAP, 2017; Meier 
et al., 2019). NSIDC (2021) reported that 40% of international waters of the CAO 
in the summer months had thin, year-old ice cover. NASA has been recording a 
12.85% decrease in Arctic Sea ice per decade (Lindsay & Schweiger, 2014).

The thinning sea ice impacts the ability to harvest food, as it no longer reliably 
holds the weight of the fishers or hunters’ snowmobiles and sleds, or the weight of 
a harvested whale (Gerland et al., 2019; Parlow, 2019b). The early retreat of sea ice 
means that the blooms arrive too late to provide sufficient nutrition for the benthic 
aquatic life and the fish and migrating marine mammals that feed upon the micro-
scopic plankton that grow just beneath the melting sea ice (Polyak, 2010; 
Huettmann, 2012).

Fig. 8.3 Arctic sea ice minimum
Source: http://itbankdna.org/en/arctic- ice- reduction
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Over the past decade, the loss of sea ice has led to increases in phytoplankton 
mass in the CAO that has led to an “upwelling of nutrients previously concentrated 
on the seafloor” driven by melting glaciers and meltwater (Cape et al., 2019). Given 
the combination of sea ice melt in the CAO and the newly available supply of nutri-
ents, scientists believe that the CAO could become more productive and able to 
support higher trophic-level production. What this might mean for the Bering Sea as 
the nature of the previously distinct ecosystems become more integrated is, as yet, 
unclear.

Reflecting upon the magnitude of the challenge posed by the rapidly changing 
Bering Sea marine ecosystem, Charlie Lean, Director of Fisheries Research at the 
Norton Sound Fish and Game Advisory Board, resolved: “adapt or die” 
(Parlow, 2019a).

3  A Marine Ecosystem in Flux: Loss and Seasonal Sea 
Ice Melts

In 2019, the lead scientist for the Bering Sea Bottom Trawl Survey noted that the 
“ecosystem is in flux” (Stevenson & Lauth, 2019). Medearis (2019) reported as well 
that for the previous three years, the fish species “have not hit any kind of equilib-
rium to tell us where the fish want to be or why they are there”.

The underside of melting sea ice provides the basic material on which the entire 
food chain depends. An estimated 1000 different species of algae flourish in an 
environment defined by cold and lack of light. On the underside of the sea ice, the 
nutrients, which form the basis for the Bering Sea’s food chain, grow (Druckenmiller 
et al., 2019; Harvey, 2019).

Phytoplankton is the foundation upon which the Bering Sea ecosystem rests. It 
feeds all aquatic life from microscopic zooplankton to marine mammals. The phy-
toplankton blooms fall to the seafloor where they become a constituent element of 
the benthos, the flora and fauna found on the bottom and in the bottom sediments of 
the sea. As the phytoplankton blooms sink to the seafloor, they become a primary 
food source for the tightly knit interlinked species from other planktons to fish, 
seabirds, seals, whales, and humans (NOAA, 2019). Plankton is linked to the health 
of the entire ecosystem and its food web. Shifts in the abundance, composition, or 
timing of phytoplankton blooms are causally linked to the health of the food web 
and impact the entire ecosystem, including humans (Duffy-Anderson et al., 2019). 
With the seasonally timed plankton’s bloom increasingly delayed due to warming, 
the cascade of intricate, seasonally sequenced events disrupts the entire food chain 
(Spies & Kristen, 2019; Grebmeier, 2012).

The melting Arctic-sea ice, an amplifier of global warming and a destabilizer of 
global weather patterns, serves as a “miner’s canary” to warm the world (Borunda, 
2020; Emmerson, 2010). Scientists hold varying views regarding how much the 
microscopic phytoplankton species, which release substantial amounts of oxygen 
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into the atmosphere while consuming large amounts of carbon dioxide, impact the 
planet’s atmosphere. But, even small changes in phytoplankton production can 
affect the amount of carbon dioxide absorbed, thus impacting the planet’s tempera-
ture (Sugie et al., 2020). With the formation and melting of sea-ice currently delayed 
by some two or three months, the microscopic foundation of the Bering’s food chain 
either doesn’t bloom at all, or blooms at a time that no longer aligns with the life 
cycle of species that consume them, or they are smaller, less fatty, and thus less 
nutritious (Katz, 2019).

According to Anderson et  al. (2018) and Soltwedel and Peeken (2014), the 
decline of phytoplankton, a foundational food source for marine ice mammals, not 
only is causing starvation for the copepods that move through the water columns, 
but it also is removing a staple of the diet of many fish, seabirds, planktonic species, 
and mammals, including humans.

Nutritional impoverishment at the bottom of the food chain has ripple effects 
starting with the sea cucumbers, snails, clams, bristle worms, crabs, and brittle stars 
upon which bottom-feeder mammal species, like whales, walrus, and fish feed 
(Wadham et al., 2019). According to walrus and whaling captain George Noongwook, 
“The walrus and seals have been really skinny for the last several years” 
(Parlow, 2019b).

3.1  Loss of a Highly Integrated Food Web

The food web of the Bering Sea ecosystem is well-adapted to extreme climatic 
conditions and is acutely sensitive to the impacts of sea ice melt (Assmy et al., 
2017). The ice now forms later than in previous years, lengthening the season when 
sea ice no longer protects the shore from surging ocean swells and battering ocean 
waves. Wave damage and shoreline flooding from storms cause coastal villages 
like Alaska’s Shishmaref, Kivalina, and dozens more, to slide into the sea 
(Martin, 2018).

Seemingly, small changes, such as the drop in nutrition levels of the micro-
scopic life at the bottom of the Bering Sea’s food web, can produce a domino effect 
with disastrous consequences (Laidre, 2008). The disruptions caused by the melt-
ing sea ice impact the entire interconnected Arctic Ocean and adjacent waters like 
the Bering Sea. In previous years, when the sea ice regularly moved southward 
through the Bering Strait from the more northerly Chukchi Sea, the ice started to 
melt in the spring. The melting sea ice released fresh water to its surface layer, 
becoming a foundational breeding ground for microscopic algae and 
phytoplankton.

Now, having lost at least 3 months of sea ice annually, the food system no longer 
matches the rhythms of the migrating fish, walrus, seals, or whales, who feed on the 
phytoplankton blooms that dropped to the benthic levels. As a result, the marine 
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ecosystem suffers a cascading loss that causes food deprivation to all species, 
including the tightly interlinked humans who, in Savoonga, for example, have 
described significant changes in the location and weight of fish and mammals that 
have thrived in this exquisitely balanced sea for thousands of years (Overland & 
Stabeno, 2004).

As the sea ice recedes, plankton blooms are showing up in new areas of the 
Bering Sea and at different times. These changes are drawing species to new regions 
while native fish disappear, which is raising concern among scientists about the 
Bering Sea ecosystem’s long-term viability (Stein et  al., 2020). Thus far, it is 
unknown by scientists whether the Bering Sea has entered an era where the changes 
in the marine ecosystem will impact the complex and tightly integrated food web 
structure permanently. However, warming is currently changing where commercial 
and subsistence fishers, hunters, and whalers operate and how productive they are 
(Nero, 2018).

The ice-free seasons also create more significant hazards for hunters and 
whalers whose snowmobiles and sleds can fall through soft ice or cracks as they 
seek to reach their staging areas. Former Savoonga Tribal Chairman Delbert 
Pungowiyi observed to a group of visitors of the sea ice loss, “We used to have 
seven months of ice – now we have three.” The sea ice once extended the island 
as far as the eye can see towards the Russian coast. It was consistently strong 
enough to hold the weight of walrus and seal hunters and their hunting and fish-
ing gear, along with the full weight of a harvested whale to be cut and distributed 
to the residents of the entire island, and beyond. Savoongan whalers and walrus 
hunters noted that the changing wind patterns are bringing warm southerly winds 
that accelerate the sea ice retreat, change the temperature patterns, and cause 
further warming.

Global warming is also melting the permafrost, the long-frozen soil that is col-
lapsing at accelerating rates as the ice melts. Given the substantial permafrost melt 
on the island, roads used to gain access to fishing and hunting camps have become 
impassable (Malcolm, 2009). Unable to safely traverse the island on snowmobiles 
or four-wheelers to reach their hunting and fishing camps, hunters and fishers are 
concerned about their ability to feed their families and the elders and others who are 
unable to hunt or fish. Because of the ice breakup and slushy ice that “comes in 
fast”, one whaler explained, “sometimes when we go out to catch a whale, we don’t 
know if we can get back” (Parlow, 2019b).

In anticipation of the accelerating changes to the marine ecosystem, commercial 
fishers plan to adjust their fishing strategies and raise prices to the consumer to 
maintain their lucrative and much relied upon the fishing industry. Native villagers, 
such as subsistence hunters and fishers who live in Savoonga, explain that Siberian 
Yupiks have been hunting, fishing, and whaling for more than 2000 years. They 
generally agreed, whatever nature presents to us, “we’ll do what it takes” 
(Parlow, 2019b).
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3.2  The Speed of Change

The speed of climate change impacts is “startling” (Huebert et al., 2005). Just over 
five years ago, various computer models and the Intergovernmental Panel on 
Climate Change (IPCC) predicted that the first sea ice-free summers in the Arctic 
would not arrive until the end of the century. While few, if any, models can accu-
rately predict the future, more recent observations predict a vanishing sea ice cover 
very soon. NOAA (2019) and Overland and Stabeno (2004) indicate that the Arctic 
will be ice-free in three or four decades. Other researchers, skeptical of global 
climate models, suggest the Arctic’s Sea ice cover could be lost well before; as 
early as the next decade (Maslowski et  al., 2012; Thackeray & Hall, 2019; 
Thoman, 2020).

While the extent of sea ice is easily visible by satellite, ice thickness is more dif-
ficult to measure. This is problematic because ice thickness is the more important 
metric for determining the volume of ice being lost (Thompson, 2015). With data 
gathered from instruments as varied as submarines and satellites, Lindsay and 
Schweiger (2014) have calculated that ice in the CAO has thinned by 65% since 
1975. Further, the authors found that the annual average ice thickness over the entire 
Arctic basin has been decreasing at 18 inches per decade since 2000. Wadhams 
(2012) reported as well that the rate of retreat and thinning has “greatly exceeded 
the predictions of most models”. Given this accelerating rate of ice loss, the author 
believes that a substantial portion of the summer ice from this previously inacces-
sible region will soon disappear. Similarly, Witze (2019) anticipates that by mid- 
century the Arctic coastline and most of the previously inaccessible CAO will 
experience some sixty to one hundred days of open water, well beyond the current 
one or two months of partially open water in 2020. The Director of the Center for 
Marine Biodiversity at the Scripps Institution of Oceanography has advised that 
given the likelihood of increased oil and gas extraction, mining, and shipping, a far 
more precautionary, ecosystem-based approach (to fishing) is required. Otherwise, 
fisheries’ managers are gambling with the health of our oceans and coastal 
communities.

3.3  Implications of Ecosystem Changes

Given the close connection that marine mammals have with sea ice, Laidre (2008) 
noted that that the extinction of some Arctic species particularly sensitive to warm-
ing “is likely” if current Arctic Sea ice trends continue. For example, the survival of 
several species of seal pups is dependent upon the timing of sea-ice break-up for 
suckling before weaning (Stenson, 2014). Similarly, walrus pups, dependent on sea- 
ice, are being crushed at the increasingly crowded haul out sites, essential for forag-
ing for food and avoiding predators (DelViscio, 2014.) A century ago, in what 
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became known as the ‘great starvation,’ industrial-scale whalers and walrus hunters 
depleted the Bering Sea of a foundation of its ecosystem, along with the peoples’ 
food supply. Today, climate poses a similar threat (Fig. 8.4).

As far as the the polar cod is concerned, Wadhams (2012) believed that juvenile 
fish spend their first one or two years under the sea ice where they feed on shrim-
plike amphipods and algae-eating copepods before they swim toward the coast to 
join other adult cods. Without the cod, the whales and walrus lose part of their 
food supply.

Additionally, changes in phytoplankton productivity influence whale and wal-
rus health, as well as the climate. Certain species of phytoplankton cause ‘red 
tides’, or poisonous algal blooms that, when consumed in sufficient amounts by 
mollusks, mammals, including humans, are fatal. Further, there is growing evi-
dence that fast, unseasonal growth accelerates the growth of harmful algae blooms 
(HAB) that, like red tides in non-Arctic regions, threaten the ecosystem and human 
life in the Arctic.

Over the past several decades, paralytic shellfish poisoning (PSP) cases have 
been threatening humans and marine life in the area. In 2019, the Savoonga Tribal 
government Headquarters posted public warnings for community vigilance, warn-
ing residents to avoid consuming contaminated fish and shellfish. Whaling captain 
and walrus hunter George Noongwook noted that the clams that are regularly con-
sumed by Savoongans may already be poisoned by algae toxins. “We are watching 
carefully,” he said (Parlow, 2018).

Fig. 8.4 As sea-ice melts, tens of thousands of stranded walruses assemble on a beach near Point 
Lay, Alaska
Source: Photo by NOAA

8 The Changing Dynamics of the Arctic Ecosystem and Food Security: The Case…
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4  Conclusion

In 1972, the historic view of the Apollo crew has immortalized the vast expanse of 
Earth’s interconnected oceans wrapped in a thin and dynamic protective atmo-
sphere. Today, this panoramic image helps us, the inhabitants of this planet, to grasp 
how complex, interdependent, and fragile Earth is. This understanding of the earth’s 
fragility should compel us to more deeply understand the planet and its highly inter-
connected ecosystems, and improve our ability to protect its vulnerabilities. As sea 
ice is the foundation of the Arctic marine ecosystem, its loss, and absence, impedes 
the nuanced and seasonally connected orchestrations of the highly integrated food 
chain. The seasonal sea ice melt that begins with planktons and algae that form on 
the underside of the melting sea ice, interrupts the connections between algae, fish, 
seals, walrus, whales and, ultimately, the humans who depend upon the bounty of 
the sea. Further, the melting in both the Arctic, and Antarctic regions, amplifies the 
Earth’s warming, generating steep changes in global weather patterns. With dra-
matic changes at both local and global levels, it is clear that a coastal catastrophe is 
unfolding in the Arctic, the region that contributes the least to climate change. Given 
their front row and close up vantage, the Arctic’s Indigenous peoples are increas-
ingly and, successfully advocating for a seat at policy tables where discussions to 
curb oil, gas and, mining are accelerating along with growing global movements to 
decarbonize. The world community will benefit from the voices of Arctic Indigenous 
peoples who are intricately connected to the Arctic ecosystems, understand its bal-
ances and that relationships based on ecosystem “stewardship” which, in turn, is 
based on environmental justice that includes the rights of all living beings, and the 
responsibility for collective, ecological continuance.
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Chapter 9
Arctic Geopolitics, Cross-Boundary 
Soft- Power, Ecosystem Protection, 
and Human Security in the Bering Sea 
and Strait

Anita Parlow

Abstract The Arctic region serves as the Earth’s thermostat. A combination of 
increasingly open waters, melting glaciers, and changes in ocean currents is heating 
the Earth and changing global weather patterns. This chapter focuses on a complex 
and interrelated mosaic of events in the Arctic, a region, once on the periphery of 
global commerce and geopolitics, the region is now moving closer to its center. This 
research focuses on the Bering Sea region, a northern promontory of the Pacific 
Ocean, referred to as the ‘Gateway to the Arctic’. Here, global warming is causing 
a cascading series of changes to the marine ecosystem, including to Indigenous and 
coastal communities that are tightly connected to the Bering Sea ecosystem. Further, 
the unfolding geopolitical and commercial interests amongst Russia, China, and 
United States are, together, changing the face of the Bering region. The previously 
ice-bound, and globally accepted ‘zone of peace’, with its rules-based international 
and domestic order, offers a challenge to the region’s ecosystem. Here, increasing 
Russian investments combined with Beijing’s growing interest as an investor and 
consumer of Arctic natural resources raises significant questions for both strategic 
cooperation and ecosystem strategies even as the United States and Russia are 
increasingly projecting military power in the region. The United States and Russia 
demonstrably agree that cooperation on marine ecosystem policies, despite unre-
solved contentious boundary issues, is vital. However, perhaps paradoxically, the 
big power cooperation also raises vital questions for coastal communities that 
depend upon the bounty of the sea. How the industrial scale oil, gas, mining, and 
shipping that are accelerating damage to the Bering raises vital questions to the use 
of ‘soft power’ by the great Arctic powers who seek to protect the marine ecosystem 
for the long term.
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Russia-American Arctic geopolitics
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1  Arctic Amplification: Global Ocean Circulation

Sea ice in the Bering Sea affects water temperature, salinity, and ocean currents 
worldwide. The formation, movement, and melting of the ice edge have played a 
key and predictable role in controlling and moderating the heat exchanged between 
the ocean and the atmosphere (Van Pelt, 2015).

For many, the melting sea ice is disrupting the Arctic Ocean’s primary transport 
system, known as the Transpolar Drift Stream, which moves newly formed sea ice 
from the waters of the relatively shallow Laptov and East Siberian seas, adjacent to 
the Russian coast, deep into the central Arctic. The currents carry a variety of sedi-
ments, nutrients, and other forms of microscopic life with them, making them 
essential regulators of the ocean’s biology and chemistry (Harrison & Cota, 1991; 
Woodgate, 2013).

The increasing likelihood of ice-free summers by mid-century is a big concern 
for climate stability (Granskog, 2018). As sea ice disappears, it exposes more of the 
ocean’s surface to the sun, allowing the water to soak up more heat. Researchers 
suggest that this process could contribute to a catastrophic feedback cycle, in which 
more ocean heat causes even more sea ice to melt, which leads to more atmospheric, 
thus planetary, warming (Thoman et al., 2020). Wadhams (2012, 2017) claimed that 
“the present thinning and retreat of Arctic Sea ice is one of the most serious geo-
physical consequences of global warming, and is causing a major change to the face 
of our planet”.

The ocean constitutes nearly two-thirds of the Arctic, including the CAO and the 
seven peripheral Russian, Nordic, and Bering Seas. All are vital to moving the com-
plex global oceans’ circulation, with sea ice cover serving as a ballast to the inflows 
and outflows of water from the Arctic region to the world’s interconnected oceans.

The world’s interconnected ocean currents and wave movements serve as a con-
veyor belt that transports heat from the tropics to colder, higher latitudes, transports 
nutrients throughout the oceans and seas, regulating the climate. The circulation is 
driven by differences in water density, which is caused by differences in tempera-
ture and salinity. Cold water is denser than warmer water, and salty water is denser 
than fresh water. Warm equatorial waters circulate to the colder Arctic regions 
where they cool; as this colder, denser water sinks to the deep ocean, more warm 
water flows in to replace them. This process maintains the temperature of both the 
sea and the land (Siders et al., 2016).

1.1  The Oceans’ ‘Conveyor Belt’ Weakening

While the combination of gravity, wind, and water density drives the world’s ocean 
‘conveyor belt’ is weakening, scientists are not yet clear about whether the ocean’s 
circulation might stabilize at new levels. Some contemporary fluctuations resonate 
from weakening that occurred hundreds of years ago but might be accelerated by 
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today’s relative ‘sharp and sudden surges’ from sea ice and glacial melting as they 
cause rapid weakening of the currents that drive the oceans’ circulation 
(Berwyn, 2018a).

As the melting Arctic glaciers and sea ice disrupt the ocean’s conveyor belt, the 
larger amounts of lighter fresh water, less able to sink, mix with the heavier seawa-
ter to form the currents that stabilize the planet’s temperature. While these changes 
in currents are long-term processes, measured by decades, if not centuries, scientists 
are unsure whether the changes will ‘gradually persist’ in the future, or shift to an 
unknown state (Berwyn, 2018b).

Circulation is effectively a ‘handshake’ between the Arctic and the southern 
hemisphere. Ocean circulation plays a significant role in climate regulation as it 
transfers a variety of properties within the atmosphere (Dickson et al., 2008; Struzik, 
2017). Without the circulation of the Arctic gyres, the oceans lose equilibrium, 
causing the planet to warm. This shift in equilibrium is changing not only weather 
patterns but also is altering how nutrients and organic materials in the ocean mix 
and interact, with significant implications for the entire food chain, from micro-
scopic animals to humans (Van Pelt, 2015). Ocean circulation maintains the stabil-
ity of the oceans by transporting fresh water, oxygen, and nutrients through its 
currents.

The Global Ocean Conveyor changes as melting sea ice and glaciers add increas-
ing amounts of fresh water to the salty ocean that, in turn, disrupts the ocean’s cir-
culation. The Atlantic Meridional Overturning Circulation (AMOC) plays a crucial 
role in climate through its transport of a combination of wind, water density, and 
heat (Jewett & Romanou, 2017; Berwyn, 2018a, b). Fresh water and heat exchanges 
from the North Atlantic and the Arctic Oceans, once thought to be a ‘closed system’, 
are now understood as expanding due to sea ice and glacier melt whose fresh water 
is being propelled into the world’s interconnected oceans (Proshutinsky et al., 2015).

As the summer sea ice continues to shrink, the howling Arctic winds are left 
without natural barriers. As the glacial and sea-ice melts, the layers of salt and fresh 
water change, impacting the water’s salinity, and currents. Celine Heuze, the co- 
lead of the science inquiry ice-breaker, the year-long MOASIC Expedition, the 
Multidisciplinary Drifting Observatory for the Study of Arctic Climate, was inten-
tionally stranded in Arctic Sea ice in 2019, to allow the climate scientists to learn 
how the sea-ice life cycle, the ocean under the ice and, planetary sustainability are 
impacted by climate change.

The changes in the dynamics between fresh and salt water as sea-ice and glaciers 
melt have left some degree of uncertainty about what is the dominant driver of 
ocean circulation needed to maintain a sea-temperature range that, in turn, main-
tains a habitable temperature range for the planet. The Beaufort Gyre, for example, 
drives the Arctic’s primary circulation and stores and transports fresh water, sea ice, 
and heat across the Canadian Basin (Hu et al., 2019). With its clockwise rotation, 
the gyre moves fresh sea ice and glacial water into the Arctic seas and, subsequently, 
the world’s oceans.

Melting sea ice speeds up the gyre, which releases greater amounts of fresh water 
into the oceans. If the winds were to reverse direction and pull the gyre’s fresh water 
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counterclockwise, the gyre would release yet more fresh water into the sea. It is 
argued in Vizza (2020) that the accelerating rates of sea ice melt and the release of 
large amounts of fresh water into the oceans may cause winds currents that are 
unimpeded by Arctic Sea ice to significantly impact climate, shift weather patterns, 
and redistribute ocean nutrients worldwide.

The circulation allows the oceans to absorb heat, thus moderating higher tem-
peratures from anthropogenic greenhouse emissions released on land while altering 
the fundamental physical properties of the ocean (NOAA, 2019). As the sea ice and 
glaciers melt, the gyres, composed of larger amounts of fresh water, dramatically 
change the ocean’s salt-fresh water balance and thus the planet’s ecosystems and 
weather patterns (Berwyn, 2018b).

According to Meier a dynamic current system may be described as stable when 
changes in the system remain small and within specific parameters. But when the 
existing systems move outside of their predictable range, possibly irreversibly, 
they become unstable, unpredictable, and, perhaps, dangerous to the environment 
(AMAP, 2017).

1.2  Feedback Loop and a Warming Earth: The Albedo Effect

Through a heat-producing ‘feedback loop’, the albedo effect, the planet’s heat and 
weather patterns increase and accelerate catastrophic climate, societal, and com-
mercial impacts (Laidre, 2008). Albedo is a measure of how reflective a surface is 
so that the bright light bounces off the ocean’s surface, reflecting the heat away. 
Thus, the sunlight reflects away from the ice, rather than being absorbed by the 
surface (Tenenbaum, 2017).

However, NOAA stresses that air temperatures in the Arctic region over the past 
5 years have been the five highest on record since 1900. With the annual Arctic 
temperature rising twice as fast as the global average, Viñas (2019) cites a report by 
NASA which acknowledges that the Arctic’s Sea ice minimum is tied for the 
second- lowest record since satellite records of the 1970s. Given the combination of 
sea ice, sea ice retreat, and open oceans, the Arctic region increasingly amplifies 
global warming. The Arctic Ocean is magnifying an ‘unstoppable’ warming feed-
back loop in which melting sea ice sets the stage for more melting to occur.

The Arctic-sea ice has followed an annual cycle of melting through the warm 
summer months and refreezing in the winter. The feedback loop phenomenon 
occurs when the melted sea ice leaves a darker, open ocean that absorbs twice as 
much of the sun’s heat than bright, white sea ice, thus warming the planet at acceler-
ated rates. Operating as a global thermostat, sea ice cover keeps global temperatures 
at consistent levels. A balanced albedo offers stability to the planet’s climate. The 
polar ice reflects the sun’s energy back into space. The reflective sea ice maintains 
temperature stability by keeping the ocean from absorbing the rays of the sun 
(Tenenbaum, 2017).
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The feedback loop accelerates or amplifies climate factors through a “cyclical 
chain reaction that repeats again and again” (Goosse et al., 2018). The larger the 
area of ice cover, the greater the amount of heat reflected out. But, when the retreat-
ing ice exposes more ocean water, darker and more absorbent than the reflective sea 
ice, a circular feedback heat cycle comes into play: more melting creates more 
extensive open waters and thus produces more surface heat (Knies et  al., 2018). 
Given the feedback loop, the oceans absorb twice as much of the sun’s heat as bright 
ice deflects, thus accelerating the planet’s warming.

Just beneath the sea ice and, in open surface water, polynyas, an area of open 
water in sea ice generally located in the same area annually, (NSIDC, 2021) form a 
foundation for the complex marine life. The opening of ice-free waters is distinct 
from polynyas, pockets of open water that form at predictable annual seasonal inter-
vals over decades or centuries. Over time, fish and mammal life has adapted to the 
annually occurring polynya locations for feeding (Watts, 2019). But now, irregular 
and enlarging polynyas are causing epic changes not only for the marine life that 
depends upon regularly open sea ice to feed but also to the Earth’s atmosphere itself. 
Monroe and IGSD (2019) warn that losing the remaining Arctic-sea ice would be 
the equivalent of adding one trillion tons of CO2 to the atmosphere, on top of the 
2.4 trillion tons already emitted since the Industrial Age.

2  The Southern Bering: U.S. Jurisdiction

The Arctic seas experience the world’s most extreme seasonal weather patterns. 
These, along with the winter seasonal ice cover, are the primary influences on the 
Bering Sea marine ecosystem (McIntyre & McDermott, 2010). Weather patterns are 
not always consistent in the Bering Sea’s north and south, and the Bering’s geo-
graphical northern and southern ecosystems differ accordingly.

The world’s most sustainable commercial fishery is located in the southeastern 
Bering Sea. Here, the relative stability and predictability of fishing have been a 
constant in the enormously productive and healthy ecosystem where nutrient-rich 
waters of the benthos nourish a diversity of marine life, ranging from microorgan-
isms to walrus, seals, and whales (Stotts, 2015).

The engine behind the Bering Sea’s ecosystem protection is science. Alaskan 
authorities make decisions concerning catch and quotas based on science and delib-
erative processes regarding sensitive habitats that involve many stakeholders. Since 
1976, the North Pacific Fishery Management Council (NPFMC) is one of the eight 
Regional Councils in the USA that manage U.S. fisheries, determining the allow-
able annual catch in each region. In 2006, the NPFMC created a series of six marine 
protected areas around the magnificent coral gardens in the Aleutian Islands. Two 
years later, the NPFMC established the Northern Bering Sea Research Area, which 
excludes bottom trawling from an area the size of the state of Arizona.

As the distribution of many of the Bering Sea’s southern species and fisheries 
move northward, seeking colder waters, a new ecosystem is being created that may 
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straddle the Arctic, the sub-Arctic, and the Northern Pacific oceans and seas. 
Integration and loss of new species, could either create vast and cascading extinc-
tions or a new ecosystem capable of supporting new life. Some scientists believe the 
Bering Sea is becoming fully subarctic as the CAO oceans warm and integrate with 
the Bering Sea. According to the Alaska-based climate scientist Thoman (2020), 
who advises several Bering Sea tribal governments on climate issues, “it is easier to 
project 50 years hence than for next year” (Parlow, 2019a, b, c, d, e). Thoman also 
noted that the poleward movement of various species is requiring Bering Sea poli-
cymakers to redefine sustainable management strategies as species move, change 
and die-off.

2.1  Fisheries’ Poleward Movement: Anomaly or 
Permanent Shift?

In 2019, NOAA scientists announced that they planned a study to determine whether 
the massive movement of fish was an anomaly, an early stage of a transition, or a 
trend of fish species moving north. For instance, Spies and Kristen (2019) recognize 
that the permanent disappearance of fish from the Bering Sea may strongly create a 
significant problem for both Alaskan fishers and American consumers who fully 
depend upon Alaskan fish as a source of seafood protein (Spies & Kristen, 2019). 
The prospect of such an eventuality is of acute interest to such entities, such as the 
Norton Sound Economic Development Corporation (NSEDC), located on the 
Seward Peninsula. With respect to moving species, some Northern Bering small- 
scale commercial fishers have expressed concern that the commercial trawlers, cur-
rently banned from the region, would lobby for access to the northern Bering as 
fisheries move north. In this respect, Medred (2016) notifies that the few Nome- 
based fishers – some 14 boats between 30 and 51 feet long – are concerned that the 
massive trawlers, with their billion-dollar revenues at stake, will invade the north-
ern waters.

A year earlier, in 2018, the U.S. and Russia were the moving forces in creating 
the precautionary and preventive Agreement to Prevent Unregulated Commercial 
Fishing on the High Seas of the Central Arctic Ocean (CAO). The Agreement, with 
ten signatories, agree to prohibit fishing until scientists study the effects of climate 
change and the CAO’s ability to sustain fisheries. This collaborative approach rein-
forced both the Arctic’s cooperative sensibility reinforced by a precautionary 
approach that would close any fisheries until the creation of an internationally 
agreed-upon regulatory system regarding commercial fishing in the high seas – once 
the sea ice melts (Ovando, 2018).

At this writing, the northern region of the Bering Sea shelf remains closed to 
commercial trawling, allaying for the time being fishers’ concerns about the destruc-
tion of the seafloor habitat by trawlers chasing the northward moving fish (Oceana, 
2016; Puig et al., 2012). However, if cod or other species seek northern habitats, a 
political fight is likely to brew regarding trawlers, the measures needed to manage 
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fish stocks sustainably, and who will receive quotas as mandated by current Alaskan 
and Federal legislation (Carothers & Zanotti, 2010).

The implications are yet unknown regarding the resilience and survival factors as 
the Bering Sea warms, thus complicating matters for the ecosystem, the commercial 
fishing industry, small-scale and subsistence fishers and hunters. As climate change 
is shaping the pace of their interrelated transformation, scientists, policymakers, and 
Bering Sea regional residents are increasingly collaboratively working to develop 
local solutions that can be integrated into an international network that simultane-
ously works from the ground up and from the top down.

2.2  Northern Bering: U.S. Jurisdiction

The Northern Bering Sea and the Bering Strait region count among the most pro-
ductive high-latitude ocean ecosystems. The northern Bering is a migration corridor 
for thousands of bowhead and beluga whales, hundreds of thousands of walruses 
and seals, and millions of migratory birds. The numbers and presence of marine life 
in the region vary, depending upon the timing of seasonal sea ice retreat. In 2015 
and 2016, the number of migrating birds declined precipitously as the U.S. Fish and 
Wildlife Service reported finding more than one million bird carcasses from 
California to Alaska, a reported largest die-off in recent Alaskan experience (Rosen, 
2019; Piatt et al., 2020).

The northern Bering’s coastal communities depend upon the Bering Sea for their 
food supply, including nesting birds and their eggs. For Akeya (2014), the Bring Sea 
provides much of the marine harvest for more than 55,000 Native Alaskans who live 
in more than thirty coastal communities along the Bering Sea, and for whom hunt-
ing marine mammals and fishing are central to producing their annual food supply.

A nuanced understanding of Arctic ecosystems and proximity to marine food 
resources are defining features of life for the Arctic’s Indigenous peoples, whose 
resilience has developed over thousands of years. The Indigenous way-of-life of 
life, the seasons, and their cultures are fully integrated into the marine ecosystem. 
“Our belief is that we don’t dominate nature, we live with it,” explained several 
elders and tribal leaders (Apassingok et al., 1985).

The disruption to the Bering food chain, and thus the food supply, is acutely 
evident on St. Lawrence Island, a visible reminder of Beringia, the prehistoric land 
bridge that connected Russia and Alaska until about 10,000 years ago. St. Lawrence 
Island, located off the coast of Alaska, but closer to Russia, is primarily populated 
by Siberian Yupiks, whose language has many words for ice, its texture, and its 
freezing conditions (Krupnik et al., 2010). Evidence of warming is visible every-
where on the 1.2-million-acre island – both on and offshore. As the coastal villages 
are no longer protected by shore ice from the often violent storms, homes are col-
lapsing from the loss of protective sea-ice to the shore. To illustrate more, 
Noongwook (2004) and Nutall (2005) say that thawing permafrost, collapsed roads, 
tipping electricity poles, and other dramatic changes require grueling efforts to sim-
ply navigate daily life.
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Yupik Whaling Captain and walrus hunter, George Noongwook, former 
Chairman of the Alaska Eskimo Whaling Commission, said: the reduction in sea 
ice, from nine-month to three-month seasons means sea mammals no longer have a 
platform on which to rest and feed or nurse their calves during their migrations 
(Parlow, 2016). This not only interrupts the mammals’ life rhythms but also the 
hunters’ access to their food supply. Noongwook emphasized that despite the criti-
cal lost sea ice that upsets the entire food chain, Yupik hunters, fishers and whalers 
continue to navigate climate unpredictability with agile hunting strategies that have 
guided them for millennia (See the Foreword by Noongwood in this book).

At the same time that a variety of fish species are moving north in search of 
colder waters, the Bering is experiencing a breakdown of its cold pool, a ‘cold cur-
tain’ that has long separated the distinct marine ecosystems of the Bering’s north 
and south. The cold pool determines where different species are found by providing 
a cold-water barrier for cold-loving species such as Arctic cod or snow crab. 
Persistent warming heats the cold pool, attracting species that prefer warmer waters, 
like commercially important Pacific cod and pollock. Previously, these remained in 
the southeastern Bering Sea and its outer continental shelf. With variations in sea ice 
cover, cold and warmer waters ‘scrambles’, melting away the ice curtain, and redis-
tributing fish that are moving outside of their traditional habitat to new regions that 
may or may not be able to sustain them (Mueter & Litzow, 2008).

Cornwall (2019) reported that in the previous year, the once-massive cold pool 
was the smallest ever documented area. Research ships located fewer fish in their 
usual marine locations. The report surmised that given the loss of much of the cold 
pool that separated southern and northern fish habitats, the fish likely ‘sped north’ 
to temperatures they can thermally tolerate. As the species move to their preferred 
temperatures in a new marine environment, some species benefit while others suffer. 
In this direction, Spies and Kristen (2019) and Duffy-Anderson et al. (2019) raised 
key questions concerning the ability of new habitats to keep up with the demands of 
the new species or if the species can adapt themselves to the living context before a 
possible die-off.

Perhaps, curiously, the fish species’ shifts in  location have had, in several 
instances, a positive impact. Orville Toodie (as cited in Parlow, 2019b), noted that 
in 2019, Savoongans caught a previously unheard of 60,000 pounds of halibut: “It’s 
the most we ever caugh […] Usually they’re not in our waters, not in so many num-
bers”. But, along with the halibut, the predator density has also increased. Salmon 
sharks have moved to northern waters which appear to have reduced the abundance 
of the typical annual catch (Fenzi, 2015).

NOAA scientists who conducted research on the Bering have questioned whether 
the movement of fisheries is a temporary or long-term phenomenon. It is mentioned 
in Parlow (2019a, b, c, d, e) that Charles Mayo, Director of the Right Whale Program 
at the Massachusetts-based Center for Coastal Studies, has declared in a telephone 
interview that he took notice of the implications for changes in management prac-
tices. Particularly, Mayo said that “oceanologists must develop alternative theories 
and practices to help shape new ecosystems and navigate the systemic changes that 
are unfolding”. However, Mayo acknowledged that the combination of the massive 
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size, scope, and scale of what appears to be a transformational catastrophe in the 
Bering Sea offers a challenge for the ages (Parlow, 2016).

A trifecta of headwinds is impacting the Bering Sea fishing: first, a drop in bio-
mass and declining numbers of fish with species movement that has led to lower 
quotas, and thus, commercial fishers with a smaller catch through 2021; second, 
Covid-19 pandemic pressures have reduced the number of fishers; and third, the 
shorter seasons have caused shoreside fish processers to go out of business, every-
one, particularly the mom and pop fishers are receiving smaller quotas, as the 
diminished availability of fish and mammals for commercial and subsistence con-
sumption is becoming a defining feature.

Reflecting on the changing nature of the Bering Sea, a former Tribal Chairman, 
preferring anonymity, described his family’s enduring connection to place, along 
with a philosophy that requires integration with the natural world rather than domi-
nation of it. The witness testified in Parlow (2019a, b, c, d, e) that the Yupik people 
have much to share with the scientists, activists, and policymakers who must con-
ceptualize a new paradigm for the twenty-first century and beyond. Importantly, 
Parlow (2019b) quotes the declaration of the tribal chairman as follows: “We have a 
message, he said, nodding his head, taking a deep sense of responsibility from Yupik 
ancestors who, he said, taught us everything”.

3  Commerce and Environmental Impacts: Bottom Trawling 
and Sustainability

The shifting species is causing Alaska’s commercial fishers concern as some species 
are increasing in abundance and others, decreasing. Alaska enjoys a reputation as one 
of the world’s best-managed fisheries. Its State mandated responsibility to sustainable 
management practices is intended to ensure that all Alaskan commercially harvested 
seafood species are sustainable for future generations. Fishing resources are managed 
sustainably and, with the significant exception of the collapse of the pollock fisheries 
(Bailey, 2011), they generally renew annually. Whether sustainability will continue to 
be a policy goal is unclear. At both Federal and state levels, science-based sustainabil-
ity policies are often in tension with commercial considerations regarding revenue-
generating strategies. An increasingly consuming question is whether to bring in 
larger short-term catches, that could deplete the marine ecosystem for generations, or 
deepen adherence to long-term sustainability (Oliver, 2007).

3.1  Bottom Trawlers

Critics point out that industrial-scale bottom trawling negatively impacts fish, 
marine mammals, and their associated habitats by scraping and plowing the sea-
floor, which physically alters the physical structure of seafloor habitat. Given the 
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broad continental shelf that defines the Bering Sea; deep-sea trawling has negatively 
impacted the seabed’s life-sustaining biomass. About 30% of groundfish are caught 
with bottom trawl gear in the Bering region. The National Marine Fisheries Service 
reported in 2001 that about 50% of the groundfish were trawl-caught in the Gulf of 
Alaska, 27% near the Aleutian Islands (Stevenson & Lauth, 2019).

While bottom trawling accounts for about 25% of global marine fisheries land-
ings worldwide (Amoroso et  al., 2018) in Alaska’s Bering Sea, about 8% of the 
bottom is trawled annually (Stevenson & Lauth, 2019). The enormous, weighted 
trawling nets, dragged across the sensitive benthic habitats, have disturbed the foun-
dation to the Bering’s marine ecosystem while scooping up far more than the com-
mercially salable fish (Medearis, 2019a, b). The Alaska Marine Conservation 
Council has endorsed and expanded best practices for bottom trawling to protect the 
non-fish species whose habitat is found in the benthic level seafloor, the ecosystem 
of which supports numerous whale species, walrus, millions of migrating shore-
birds, and a variety of seals (McDermott et al., 2016; Enticknap, 2002). The dimin-
ishing and fluctuating sea-floor habitat cascades up the food chain, impacting both 
species distribution and variances in weight of both fish and sea-mammals 
(Stevenson & Lauth, 2019).

The debate over the negative impacts of industrial-scale bottom trawling is cur-
rently shifting away from whether bottom trawling impairs or reduces marine bio-
logical diversity at the benthic levels, to where and to what degree it is appropriate 
(Enticknap, 2002). What is clear, however, is that the biomass displacements by 
trawlers, no matter how ecologically sensitive, continue to raise questions from 
Native fishers, scientists, and regulators about trawling’s long-term ecosystem 
impacts (Siddon & Zaddor, 2017).

3.2  Marine Protected Areas

The National Marine Fisheries Service Initiative (Federal Register, 2008) desig-
nated 180,000 square miles in the Bering Sea as an ‘essential fish habitat’ in 2008, 
prohibiting trawling in the Northern Bering region. A coalition of more than 25 
Bering Sea tribal governments and Alaska Native organizations supported the initia-
tive. Opponents of bottom trawling in the northern Bering Sea sought to protect the 
ecosystem and the coastal Native villages, whose culture and food supply ultimately 
depends on a healthy Bering ecosystem (IPCC, 2020).

This unified view of marine ecosystem protection was embraced by the North 
Pacific Fishery Management Council (NPFMC), the Federal body charged with 
managing the Bering Seas’ North Pacific fisheries, which voted unanimously to 
prohibit bottom trawling in the northern Bering. Whether this widely used but 
destructive and indiscriminate form of commercial fishing in various parts of the 
world, including the Bering Sea, will continue to be restricted is likely to become a 
contentious issue as warming draws various fish species, and thus the trawlers that 
pursue them, northward.
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In addition to the issue of ecosystem protection and curbing overfishing through 
a science-based quota system, there is also the contentious issue of the distribution 
of quotas. The smallest fishers are often priced out of costly ‘catch share’ programs 
that allow the sale and trade of quotas to those left out of quota distributions. 
Although declining in numbers, small-scale, mom-and-pop fishers have been advo-
cating for an approach that includes greater equity in the distribution of quotas 
along the lines of Iceland’s community allocations for small-scale vessels, or 
exchange student licenses. Competition among various stakeholders – commercial 
fishers, small-scale fishers, sport fishers, and subsistence fishers, hunters, and whal-
ers – is likely to increase as climate-related warming disturbances in the Bering Sea 
are causing a decline in numbers and weight.

4  Fish and Geopolitics in the Bering Sea

For much of coastal Alaska, local economies are characterized by the type and scale 
of fishing practiced. Commercial fishing offers the principal employment opportu-
nity for coastal community residents and beyond. It is also a significant source of 
revenue for both the state and local governments (McDowell Group, 2017). In this 
sense, Welch (2016) reported that Alaska produces more than one half of the 
U.S. marine harvest and national fish consumption, with an annual value of its com-
mercial catch exceeding $4.5 billion.

Alaska’s largest commercial fish catches are taken from between 3 and 200 miles 
from the southern shores, the regulatory limits for state and Federal jurisdiction, 
respectively. Shared geographically by coastal waters of Russia, the United States, 
and also international waters, the rich Bering Sea hosts U.S. commercial fisheries 
(Byers, 2010; Welch, 2016).

According to Seafood Source, Alaska has produced more than 169 billion pounds 
of fish since it achieved statehood in 1959 (Fisher, 2017). For a sense of scale, the 
McDowell Group (2017) reported that the Alaskan seafood industry brought in 
enough harvest annually to feed every person in the world a serving of Alaskan 
seafood. Alaska’s commercial fishing industry is also a major supplier of commer-
cial fish abroad. According to McDowell Group (2017), the majority of Alaska sea-
food is exported (66%), and Alaska seafood can be purchased in 160 countries 
around the world. As a result, this brings more than $3 billion into the U.S. econ-
omy, and Alaska’s fishery is more valuable than all other U.S. fisheries combined 
(Fisher, 2017).

Geopolitics impact Alaska’s commercial fisheries. Alaska and Russia harvest 
many of the same fish and crab species. In 2018, it was reported that the United 
States imported $551 million of seafood from Russia, while from China it imported 
$50 million of pollock taken in Russian waters. A squeeze on Alaskan commercial 
fishing occurred in 2014 when Russia placed an embargo on all food products, 
including Alaskan seafood, in retaliation for United States sanctions on Russia fol-
lowing its invasion of Ukraine. The United States opted not to retaliate and, instead, 
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the following year the country increased its imports to more than 80.2  million 
pounds of Russian seafood, including 16 million pounds of red king crab valued at 
$293 million and frozen sockeye salmon valued at $16.7 million (Welch, 2016). In 
2020, the Alaska Seafood Marketing Institute reported that Russia continues to 
undercut prices in U.S. markets for the same fish given a more lax marine regulatory 
regime. Additionally, in 2014, Russia banned all U.S. products, including Alaskan 
seafood in retaliation for U.S. sanctions that at that time accounted for $61 million 
in U.S. sales to Russia, thus substantially hurting Alaskan commercial fishers 
(Welch, 2021).

Warren (2019) claimed that the U.S. tariff dispute with China poses a risk to 
commercial fishing’s reprocessing markets. An increased burden to Alaskan fishers 
emerged when, in response to the ongoing tariff wars with the United States, Beijing 
switched China’s fish suppliers from the United States to Russia. This continues to 
cause distress to several Alaskan commercial fishers who spent much of the past 
decade patiently developing a Chinese market that is now being filled with Russian 
fish. “I don’t know when it will come back,” one life-long commercial fisher 
reflected (Parlow, 2019a).

4.1  Russia, China, and the United States in the Bering Sea

 

Nome Offshore: The Bering Sea in Winter, 2019. (Source: Anita Parlow © 2019)
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Another source of anxiety to commercial and subsistence fishers, hunters, and whal-
ers are the joint oil and gas agreements between China and Russia, which are tied to 
Russia’s interest in increasing commerce along the Northern Sea Route and China’s 
Polar Silk Route initiative. The expansion of oil and gas production along the 
Northern Sea Route is attracting growing numbers of large tankers and support ves-
sels that ship bulk infrastructure northward and petroleum south, much of it to 
Chinese ports (King, 2020; Berkman et al., 2016).

The State Council Information Office of the People’s Republic of China (2018) 
announced its intention as a ‘Near Arctic State’ to create a ‘Polar Silk Route’, thus 
adding an Arctic dimension to its massive, and environmentally controversial, Belt 
and Road Initiative, sometimes referred to as a “debt trap”. As part of their mutual 
natural resources development interests, Presidents Vladimir Putin and Xi Jinping, 
in 2018, vowed to pursue economic efforts more closely. During this time, State 
Street Global Advisors reported that Russia and China were considering 73 joint 
investments worth more than 100 billion dollars.

The implications for both geopolitics and the protection of the intricate Bering 
Sea’s marine ecosystem are enormous. Nearly 92% of the Bering Sea lies within the 
contiguous territorial waters and Exclusive Economic Zones (EEZs) of these two 
countries. Given the American and Russian interests in protecting their security and 
ecosystem interests in the Bering Sea, it is vital that Moscow and Washington proj-
ect their soft power through increased science-based policymaking than military 
aerial ballet’s that appear to be increasing.

As commerce and natural resource developments have expanded in recent 
years, NGOs, some governments and investment banks have expressed increas-
ing interest in conservation policies regarding the marine ecosystems. 
Considerable interest is also emerging from non-coastal states, such as China, 
regarding what governance regimes, and thus non-coastal state influence, will 
emerge regarding international waters, in both the Bering Sea and the CAO 
(Berkman et al., 2016; Liu, 2020).

The perpetual existence of fish in the Mediterranean-sized CAO as an open water 
area remains unknown. Unprecedently, global warming continues to melt the 
Arctic’s Sea ice which, in turn, rapidly affects the environment on many levels. No 
doubt, the impact is felt in the marine ecosystem and commerce. Henceforth, the 
need for regulatory measures to anticipates the impact of warming on development 
and commercial activity is becoming urgent. As a matter of fact, the regulation of 
shipping and the exploitation of natural resources in the Bering region require a 
multidimensional, multi-stakeholder, and precautionary approach to ensure low- 
carbon and energy-efficient shipping that minimizes risk to the rich ecosystem 
(Siders et al., 2016). As far as the Bering Sea is concerned, Hoag (2017) mentions 
that the United States and Russia are putting forwards urgent measures to reinforce 
their right and responsibilities over the area. More than that, Hoag adds that the two 
countries are showing a strong commitment to the protection and development of 
the Bering Sea region to ensure its environmental and political stability.
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4.2  USA and Russia’s Bilateral Arctic Cooperation

The bilateral cooperation between Russia and the United States in the Bering region 
and on the Arctic Council remains one of the best examples of cooperation between 
the two nations. Despite the recurrent tensions between the countries on other 
issues, the Arctic remains a zone of cooperation. Following the Cold War, Soviet 
President Mikhaïl Gorbachev called the Arctic a ‘zone of peace’. His statement 
settled the rules of mutual respect and cooperation between the USA and the 
USSR. Given the coinciding interests in commercial fishing, shipping, and a healthy 
marine ecosystem, along with pressures by NGOs to develop an Arctic-wide stan-
dard for oil and gas development, the governance of the region appears to be moving 
in a cooperative direction. Notwithstanding the efforts done by the two countries to 
preserve the area, we believe that support and subsistence of the Indigenous com-
munities are highly required.

Indeed, not all are competitive regarding the Bering Sea. Multilateral governance 
instruments such as the Arctic Council and a variety of treaties have moderated 
American-Russian policies, through their leadership, despite adversarial postures in 
other world regions (Byers, 2010). As the Bering is a prime location for illegal, 
unregulated, and unreported fishing, for example, Russia and the United States 
agreed to curb fishing by outsiders without permission. In 2015, the two countries 
signed a bilateral Agreement to Combat Illegal, Unreported, and Unregulated 
Fishing, the purpose of which is to protect the two nation’s respective Bering Sea 
fisheries against ongoing large-scale illegal and, heretofore, unregulated fishing. As 
a practical matter, the agreement has much improved coordination between the rel-
evant government agencies in the two nations.

Both the USA and Russia were the moving forces in the development of the 2018 
multilateral Agreement to Prevent Unregulated High Seas Fisheries in the Central 
Arctic Ocean (Soyer et al., 2018; Schönfeldt, 2017). This imposed a moratorium to 
prevent overfishing in the rapidly warming Central Arctic Ocean (CAO) until a sus-
tainable plan is agreed upon. Arctic coastal nations, whose EEZs will be affected by 
an ice-free Mediterranean-sized CAO, are concerned about the waters’ vulnerability 
to overfishing by industrial fleets. Importantly, Highleyman (2017) noted that this 
agreement is the first multilateral initiative to take a legally-binding, preemptive 
approach to protect an area from commercial fishing before fishing has even begun.

Russian-American cooperation on fisheries management and jurisdictional 
issues in the Bering Sea leaves one with a meaningful degree of optimism. The 
sensibility of the CAO agreement supports a much needed ‘precautionary’ approach 
both in theory and practice, reinforcing a shared interest in the health and resilience 
of the Bering Sea’s marine ecosystem (Honneland, 2004; Stein et  al., 2020). 
Although the two coastal states in the Bering Sea are legally responsible for regulat-
ing their respective offshore activities, the Bering Sea’s marine life knows no politi-
cal boundaries (Gerden, 2020; Young et al., 2020).

Despite cooperation regarding the Bering ecosystem, the region is increasingly 
the subject of security concerns, as evidenced by episodic aerial buzzings, generally 
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in international skies. Russia has deployed strategic ‘Bear’ bombers for reconnais-
sance and training flights, which are closely shadowed by U.S. F-22 and F-16 fighter 
jets. In turn, the United States has increased the tempo of its training exercises in 
Arctic locations, including the Sea of Okhotsk, which is surrounded on three sides 
by Russian territory. Within this framework, Correll et al. (2018) mention that amid 
context of mutual distrust, observers who are designed to protect power balance and 
marine boundaries, must demonstrate and express high concern for potential acci-
dents or misinterpretations.

4.3  Marine Boundary Issues

A key issue that remains to be resolved regarding the Bering Sea, is the enforcement 
of the 1990–1992 agreement on the delimitation of the U.S. and Russian boundaries 
in the Bering Sea. When the United States purchased Alaska from Russia in 1867 
(the 1867 Treaty), national exclusion zones were defined by the three-mile limit. 
The 1982 United Nations Convention on the Law of the Sea (UNCLOS) created 
EEZs out to 200 miles. Although the United States has not ratified the UNCLOS, it 
adheres to its provisions and it did ratify the 1992 USSR-USA Maritime Boundary 
Agreement, which established a line of demarcation between the two countries’ 
EEZs related to the broad continental shelf in the Bering Sea. The United States rati-
fied the agreement, but the Russian Federation, successor state to the Soviet Union, 
did not. In 2020, the Kremlin expressed interest in revising the unratified agreement 
regarding the maritime boundary. By 2020, the combination of Russia’s growing 
fishing interests and the Kremlin’s expressed desire to expand shipping along the 
Northern Sea Route and, thus, the Bering Sea suggests that the Russian government 
is disinclined to seek U.S. approval for Russian-related transits. For the time being, 
the two powers have agreed to disagree.

A widely held Russian view is that the then Soviet Foreign Minister gave up too 
much to “curry favor with the West” (Goble, 2020). Another commonly held belief 
is that such an issue should not be allowed to destabilize an essentially positive 
relationship between the two great powers in the Arctic ‘Zone of Peace’.

The seeming paradoxical combination of the marine ecosystem and related 
agreements in and around the Bering Sea, and the ‘peer competition’ flyovers along 
with Russian and U.S. military exercises leave some concerned that a mishap, mis-
take or, crossing a red line could lead to a new Cold War in the region. However, in 
the 2021 Geneva-based summit between the American and Russian presidents, in a 
meeting designed to establish a dialogue for greater understanding and predictabil-
ity for the two powers’ strategic interests, the Russian President appeared to note 
that the Arctic is Russia’s red-line, possibly offering a potential for strategic coop-
eration rather than muscle-flexing or jurisdictional flashpoints. Given the mutual 
security interests in the region, the summit offered the potential for a secure com-
munication architecture that would not turn an adversarial relationship into an 
enemy in a zone of peace. A state Department official wrote to me of Arctic security 
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concerns, “Our intent is to engage Russia in ways that advance our interests while 
remaining very clear-eyed about the challenge it poses” (Parlow, 2021).

4.4  Simultaneously Ominous and Hopeful

In 2020, two events occurred that highlight the challenges to the Arctic’s ecosys-
tems posed by oil and gas extraction, mining, and shipping. First, a fuel tank col-
lapsed from thawing permafrost and leaked 20,000 tons of diesel oil into Russia’s 
Ambarnaya River within the Arctic Circle, one of the largest spills in modern 
Russian history. According to Nechepurenko (2020), the collapse led the Russian 
President to declare a state of emergency. The Russian investigative committee 
detained the plant’s manager and opened a criminal inquiry. Greenpeace Russia 
compared the discharge to the 1989 Exxon Valdez spill in Alaska, and one could 
also liken it to the BP spill off the U.S. Gulf Coast in 2010. However, unlike these 
two examples, which arguably resulted from corporate inattention, the fuel tank col-
lapsed due to thawing permafrost, as one of the most visible manifestations of 
global warming. This, and subsequent collapses of infrastructure, along with spon-
taneous explosions from underground reported in the Russian Arctic caused by sub-
terranean gases are quite likely related to global warming, offering another glimpse 
into a grim Arctic future (van Huissteden, 2020; Kramer, 2020).

Coincidentally, on the same day that the spill was reported to the Kremlin (albeit 
2 days after it happened), a forward movement for marine ecosystem protection in 
the Arctic was made in a phone meeting convened by the Woodrow Wilson 
International Center for Scholars in cooperation with the Russian International 
Affairs Council (RIAC) to discuss the joint development of an ecosystem approach 
to protecting the Arctic’s rivers, oceans, and seas (Wilson Center, 2020). Taking the 
measure of the political situation in the United States, the Russian and American 
participants agreed to small but meaningful steps to ‘build trust’ and hope for an 
improved political climate that would allow for the implementation of a science- 
based agreement to manage, protect, and respect the Arctic marine ecosystem.

5  Oil, Gas, and Shipping

The Arctic is, indeed, a resource-rich region. According to the U.S.  Geological 
Survey (USGS), the Arctic region contains about 30% of the world’s undiscovered 
gas and some 13% of the world’s undiscovered oil – mostly offshore but accessi-
ble – and untold quantities of minerals both on and offshore. Russia’s vast undiscov-
ered petroleum reserves are estimated at between 66 billion tons of oil equivalent 
(BTOE) – accounting for about 52% of Arctic reserves. USGS estimates situate 
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more than 87% of the resource (360 billion barrels oil equivalent) into seven Arctic 
EEZs, primarily the Russian Arctic, the United States, and, to a lesser extent, Canada 
(USGS, 2008; Kraska, 2011; King, 2020).

The Russian Federation has more at stake in the Arctic than most of the other 
Arctic nations. Its sovereign territory encompasses more than one half of the Arctic 
coastline, about 32% of its landmass, and is home to about 2 million people, roughly 
half of the total Arctic population. As Russia balances its renewed security concerns 
on an emerging and unprotected northern flank, it has also sought joint project 
financing from the Chinese capital. While the Kremlin is especially aware of Belt 
and Road ‘debt traps’, and the potential to be viewed as a junior partner in the rela-
tionship, its leadership is taking steps to protect its interests (The Economist, 2019).

The increasing trade in energy, despite global climate concerns, along with the 
growing availability and requirements for Russian icebreaker support for the pro-
jected increases in tankers and other vessels along the NSR, reflects that shipping 
and the growing offshore oil and gas trade are Russia’s main sources of revenue. 
Henderson and Loe (2014) report that the Energy Agreements provide Russia with 
a sizeable market for its only real export. In return, Beijing, a primary investor and 
consumer, is gaining both energy resources and a foot in the previously inaccessible 
and a growing geo-strategically significant region.

With its impressive fleet of some 42 icebreakers and ice-capable ships, Russia’s 
most visible – which some describe as ‘contentious’ – actions are found in its new 
rules to keep control over the growing commercial shipping – and naval transits – 
while protecting the marine ecosystem in its coastal waters. The Kremlin has indi-
cated that China will not be exempt from its new regulatory requirements, including 
requirements to hire Russian icebreaker escorts, to have a Russian pilot on board, 
and to give advance notice of Northern Sea Route transits. Nor will Chinese vessels 
be offered the tax or fee reductions available to Russian ships (Solski et al., 2020).

5.1  China’s Polar Silk Route Initiative

With Russia as a primary exporter and China a major producer and consumer of 
energy resources, the two countries’ economic relationship is likely to grow in the 
Arctic region, at least in the short and medium term. Through its Polar Silk Route 
initiative, China is also becoming an increasingly dominant investor in the Arctic as 
it seeks to gain access and refine its influence as a global power, including in the 
north (Gavin, 2021). Beijing’s interest in Russia’s substantial oil and gas reserves 
along with its new investments in icebreakers and other Arctic infrastructures are 
indicative of China’s intention to have a long-term political presence in the region. 
Whether Beijing’s presence contains the potential to shape a new direction for the 
region’s law and policy, as the CAO opens, raises significant questions regarding 
geopolitics, ecosystem protection, and law (Brady, 2017; Hsiung, 2020).
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5.2  Balancing Commercial and Marine Ecosystem Protections

Growing choruses of environmental advocates have observed that the Arctic off-
shore oil and gas projects present unique challenges to an industry already under 
fire. These include strategies to protect marine and terrestrial ecosystem health that 
depends upon healthy seas for a viable commercial, subsistence future (Thorsteinson 
& Love, 2016). As a combination of conflicting policies, practices, and views by 
NGOs, governments and, commercial interests, regarding natural resource develop-
ment become increasingly widespread both within and about the Arctic, virtually all 
stakeholders agree that the conventional approaches to the development of the 
Arctic’s natural resources are no longer possible (Howard, 2009).

Given the growing political pressures, impacts on climate and marine ecosys-
tems, and the fact that the development of the Arctic’s oil and gas sector is risky, 
expensive, and controversial, some major U.S. and global investment banks have 
recently decided to withdraw or refrain from Arctic investments. Responding to 
pressures by coalitions of Indigenous and environmental groups, some leading 
investors have reduced their exposure in a region that many deem ‘ground zero’ for 
climate change.

Even China-critics note that given Beijing’s long-range strategic interests for 
influence in the Arctic region, the government is currently acting within the frame-
work of the relevant international and domestic laws of the coastal nations. But, 
given China’s increased economic engagement on both the Atlantic and Pacific 
sides of the Arctic region, and its intention to build its fleet of ice-capable container 
ships and nuclear-powered icebreakers, the “near Arctic” nation’s long-term strat-
egy is not yet clear. Beijing’s willingness to accommodate Russian law and policy 
that regulates and protects its sizeable northern coast, is indeed a sign of coopera-
tion. An open question is to what extent China will want to expand its influence.

Up to now, no one is sure of China’s intentions in the area despite the dominant 
role that the country plays in developing the new rules that are likely to be estab-
lished as the sea ice retreats in the Central Arctic Ocean. It seems that some degrees 
of pressure put forward by China may increase global power in the Arctic, akin to 
the South China Seas, to seek and shape its preferred policy outcomes.

5.3  Vessel Traffic

The U.S. Committee on Marine Transportation Systems (CMTS), an interagency 
committee authorized by the U.S. Coast Guard, projected in 2019 that Arctic vessel 
traffic will grow somewhere between 48% and 70% from its 2008 baseline by 2030. 
A combination of shipping to transport oil, gas and ore, increased tourism, expan-
sion of Arctic fleets to increase Polar security, ships carrying infrastructure supplies 
and seasonally rerouted vessels, are listed as the likely sources of growth. The 2009 
Arctic Marine Shipping Assessment Report (AMSA), viewed as the preeminent 
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source for understanding Arctic shipping, had previously reported that the greatest 
source of projected steady growth in Arctic shipping is likely to be in the oil, gas, 
and mining industries. According to AMSA, the “development of the rich natural 
resources in the Arctic is a rapidly growing industry” (Arctic Council, 2009; Farré 
et al., 2014). Warming has accelerated the numbers and sources of projected ship-
ping increases.

In 2018, the International Maritime Organization approved a joint proposal by 
the United States and Russia to establish two-way shipping traffic corridors across 
the Bering Sea, as multiyear ice gives way to far thinner yearly ice, which will likely 
encourage increased shipping. The voluntary new shipping lanes permitted both 
countries to view the agreement as a step for a more comprehensive traffic- 
management route system that will essentially ensure the safety of navigation and 
assert jurisdiction and project power in the Bering region.

Beyond the planetary issue of global warming, the expansion of commercial 
opportunities in the Arctic is increasing the number of environmental threats to the 
region. For example, the combination of invasive species that often accompanies 
shipping and the lack of essential infrastructure to respond to oil spills have the 
potential to disrupt the ecosystem in ways that could accelerate climate change- 
driven impacts to fisheries, mammals, birds, and humans.

5.4  Icebreakers

The projected growth is indisputable. China, for example, has already sailed an 
icebreaker toward the North Pole, invested in Russian liquefied natural gas (LNG) 
projects along Russia’s Northern Sea Route, and is building ice-capable container 
ships designed to operate on the Polar Silk Route with its two icebreakers. Its Polar 
Initiative is intended to connect the Pacific and Atlantic sides for its ambitions for 
transit shipping through the Arctic’s fragile yet rugged waters (Alexeeva & 
Lasserre, 2018).

With its investments in natural resources, commercial fishing, infrastructure, and 
tourism, combined with its goal of integrating Arctic waters into its global transpor-
tation and trade strategies, China’s interest opens a broader question of what opera-
tive legal and regulatory standards will come into play regarding the protection of 
the marine environment, climate change, and coastal and Indigenous communities 
(Gautier, 2019; Hsiung, 2020).

At a 2019 forum in St. Petersburg, the Russian President announced an ambi-
tious program to expand Russia’s program in the Arctic and to encourage interna-
tional investment. He announced his intention to “lower profit tax rates…and reduce 
severance tax” to promote the development of the Arctic region with investment 
stability (Isachenkov & Titova, 2019). The President’s invitation to accelerate oil 
and gas development and expand shipping capacity highlighted a sense of urgency 
to protect the diverse marine ecosystem of the Bering region (Ebinger et al., 2014).
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Russia plans a substantial fleet of new icebreakers to help clear the way for the 
tankers that follow them to and from ice-free waters. Two of the new icebreakers 
will be nuclear powered – which makes them in some respects more eco-friendly 
than fuel oil-powered ships – and capable of breaking through four-foot thick ice. 
Russia is also building the world’s most powerful diesel-engine icebreaker. It will 
be able to operate autonomously for 60 days in ice more than six feet thick.

The first icebreaker of this kind was built by the Russian state-owned company, 
Rosmorport. The Russian oil industry is likewise building more icebreakers to oper-
ate in and around Sabetta Port, home to the enormous Chinese-financed Yamal LNG 
project, part of China’s ambitious Polar Silk Route, which will increase shipping 
traffic in the Bering. With the opening of Yamal LNG and the future Arctic LNG 2 
facility, the U.S. Coast Guard expects more than 1000 transits through the United 
States’ EEZ, within the next 5 years (Humpert, 2020).

In 2018, before the St. Petersburg forum, the American President opened the 
energy-rich Beaufort Sea, just north of the Bering Strait, to offshore drilling in fed-
eral waters. Environmental organizations quickly filed a lawsuit to block the admin-
istration’s plans to “turn our oceans into oilfields”, which, they said, is “really scary 
for the United States and the world” (Plumer & Fountain, 2020). The pending litiga-
tion claims that this offshore petroleum development violates U.S. laws, ignores the 
causes and effects of climate change, and has neither provisions for nor the ability 
to clean up an oil spill in the turbulent yet fragile Arctic waters.

Further, Savoonga Tribal Chairman and ivory carver, Ben Pungowiyi, said that in 
2021, the pristine waters that surround St. Lawrence Island, have been inundated 
with plastic, metal, cardboard, and food containers. Pungowiyi said in a telephone 
interview, “there’s debris washing on our shores that looks like it’s coming from 
passing ships; more dead birds, and it looks like it’s getting worse” (Parlow, 2021).

6  Conclusion

Melting Arctic Sea ice is creating a combination of problems, challenges, and 
opportunities in the climate-stressed High North. The core commercial activities in 
the region include natural resources development and its related shipping. Scholars, 
such as Timo Koivurova, predict that the Arctic region contains the potential to 
become a major global source of oil, gas, and other raw materials of critical impor-
tance to high energy-consuming nations, despite growing global initiatives to decar-
bonize. The Arctic is a region that is pre-eminent in building energy production 
balances and ‘innovative approaches’ to new forms of energy development. For 
example, Iceland’s geothermal initiatives have been woven into the United Nations’ 
clean energy training programs.

The importance of energy and shipping has moved the Arctic from a global geo-
political periphery, closer to the center of global economics and politics. With an 
area of ice six times the size of California already vanished, the region is drawing 
interest from both Arctic nations and nations with no territorial claim in the region. 
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Hydrocarbon resources are increasingly being shipped out of the Arctic – mainly 
from Russia’s Northern Sea Route (NSR) to China. South-to-north vessel traffic is 
also likely to increase as Chinese tankers and support vessels sail to Russia’s NSR 
to develop large-scale natural resources projects such as Yamal. This raises ‘vexed’ 
questions, both for the environment and geopolitics, regarding energy development.

Russia, currently the Chair of the Arctic Council, has launched its 2021 term 
under the theme ‘Responsible Governance for a Sustainable Arctic’. Whether 
Russia, the largest Arctic nation with the greatest ice capabilities, will use this 
important multilateral forum to produce an Arctic-wide strategy regarding climate, 
ecosystems protection, and carbon fuel development remains to be seen. However, 
if there’s a moment, despite the contentious geostrategic issues outside of the Arctic 
region, and within Russia itself – the time is now. And, Russia is, indeed, the power 
to move a human security agenda forward.

While the climate issue is an existential threat to human beings worldwide, its 
immediate threat weighs a lot on the Bering Sea where native communities’ health 
and well-being depend upon what they hunt and fish. To ensure effective, durable, 
and sustained development in the region, the Indigenous populations must voice 
their suggestions and contribute massively to the policy measures undertaken by 
international actors when it comes to the management and governance of the region 
on the levels of security, political decision, and environmental governance.
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Chapter 10
Decolonization, Food Sovereignty, 
and Climate Risks: The Case of  
St. Lawrence Island in the Bering Sea, Arctic

Anita Parlow

Abstract Climate change is having catastrophic environmental, economic, and 
cultural impacts on the Arctic region. Human-induced warming is increasing sea-ice 
melt, permafrost collapse and altering species migrations on land and sea. These 
impacts negatively disrupt not only the finely balanced ecosystems of the local flora 
and fauna, but also the Indigenous peoples who depend upon hunting and fishing for 
survival. But what exacerbates climate damage and impedes the ability of Indigenous 
peoples to protect their customary Arctic marine and terrestrial ecosystems are the 
impacts of past colonization– and its contemporary legacy. This chapter begins with 
the era of the Russian and European contact to today’s spate of international, 
American, and other Arctic national domestic laws that continue to impede the abil-
ity of Native peoples to help shape domestic and international standards regarding 
ecosystem protection. Having said this, the chapter describes the ongoing develop-
ments by Native peoples to play a greater role in shaping Arctic law and policymak-
ing. The variety of initiatives at domestic, regional, and international levels reflects 
an ongoing recovery of the right to self-determination, sovereignty and a relation-
ship with traditional lands and waters. In the Arctic context, Native peoples, through 
a combination of advocacy, litigation and focused strategies, are becoming more 
sovereign equals among nations within the changing laws and administrative pro-
cesses of the former colonizing and post-colonial powers. The 2500-year story that 
is unfolding on the Bering Sea’s St. Lawrence Island, in the midst of the existential 
threat of climate change, offers an example of courage and resolve that is both an 
example to a world being engulfed in catastrophe, and also presents a story, in real 
time, of a people whose self-determination and sovereignty must include a mean-
ingful seat at the table regarding decision-making processes about ecosystem pro-
tections and the limits of commerce.

Keywords Indigenous peoples · Arctic · St. Lawrence Island · Bering Sea · 
Siberian Yupiks · Food sovereignty
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1  The Context

Like many singularly powerful experiences that become deeply rooted in a peo-
ples’ psyche and understanding of their history, nearly all of the 1200 people who 
live in two villages, Savoonga and Gambell, on St. Lawrence Island in the Bering 
Sea, closer to Russia, are mindful of the 1878 starvation where nearly everyone 
died. With short summers, scant rainfall, nearly year-round frozen tundra, and 
sea-ice that surrounded and defined the island, planting was nearly impossible. 
Only a few types of greens and berries grew wild on the tundra (Ackerman, 1976). 
The only available meat supply was the Arctic fox or the wolf, red fox, and polar 
bear that occasionally traversed the ice pack formed on the sea-ice that once con-
nected St. Lawrence Island to the Russian mainland for 9  months of the year 
(Apassingok, 1985, 1987).

Nearly all of the 4500 inhabitants who lived on this remote island, 40  miles 
southeast of the Russian Siberian coast and 120 miles south of the Bering Strait, 
were Siberian Yupik. At 100 miles long and twenty-seven miles at its widest, the 
volcanic rock island was populated by small coastal communities and fishing camps 
that inhabit the islands coast (Ackerman, 1976).

The Islander’s primary food supply came from the sea. The Yupiks have been 
hunting, fishing, and whaling in the Bering waters for more than 2500 years. The 
major marine resources in the Bering include the Pacific walrus, for which St. 
Lawrence Island is well known, as ‘The Walrus Capital of the World’ (The Conas 
Project, 2020). The Bering Sea also hosts a range of bearded seals, ribbon seals, sea 
lions, and gray, bowhead, and finback whales. Millions of migratory birds, cormo-
rants, ducks, geese, loons, gulls, terns, plovers and more provide an additional food 
resource as they rest and lay their eggs on the cliffs during their long journey south. 
Arctic Char and Tom Cod fish round out the human diet, along with eggs that the 
Islanders collect on the high rock formations that overlook (Audubon Alaska, n.d.) 
one of the richest peripheral seas on the planet (Alexander, 2020).

In 1867, the U.S. Senate ratified the Treaty of Cession with Russia. Through the 
Agreement, the Emperor ceded all Russian possessions in North America, including 
the adjacent islands, with his stated purpose to “strengthen, if possible, the good 
understanding which exists between them” (The Treaty of Cession, 1867).

The U.S. House of Representatives appropriated $7.2 million to carry into effect 
the Cession Treaty (Crowell & Oozevaseuk, 2006). The Bering residents, sovereign 
since ‘time immemorial’ and living in balance with the Arctic environment for mil-
lennia, were not included in the negotiations (Huntington & Noongwook, 2013). 
Nor was there any acknowledgement of territorial rights in the Agreement. The 
Bering Sea region is home to over 70 Indigenous communities such as the Iñupiat, 
Central Yup’ik, Cup’ik, St. Lawrence Island Yupik, Unangan, and Chukchi Peoples, 
Inuits, Aleuts, Athabascan, Alutia, Haida, Inupiat, Tlingit, Tsimshain, Siberian 
Yupiks and others (Druckenmiller et al., 2019).
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With the United States’ purchase of Alaska, all of the resident Indigenous1 com-
munities became, by decree of two foreign governments, a part of the United States, 
under the jurisdiction and control of a new, and distant, government authority (The 
1867 Treaty). In his report on fur seals, the Special Agent of the Treasury Department, 
Henry Elliot, mentioned the St. Lawrence Islanders in passing, noting that the 
Islanders were of little interest to the significant fur trade industry, and indicated 
that evidence existed of the adequacy of Indigenous peoples’ food supply (Ross, 
2006: 13).

What followed was a cruel irony. For millennia, the Bering’s native communities 
have been hunting two or three whales annually to preserve ecological harmony. 
This situation is no longer the same today as the American and European whaling 
vessels began massive exploitation of sea mammals for commercial purposes. The 
first time a whaler killed an Arctic whale was in 1848 when the New Bedford killed 
an Arctic bowhead of 65 feet, of more than 100 tons of weight, and possibly aged 
more than a century (Dolin, 2011). Over the following decades, Boston and West 
Coast whalers headed north into the Arctic, killing as many as 1000 whales in one 
season. By 1852, nearly 300 whalers from New Bedford, New England, and the 
west coast waged ceaseless hunting operations of bowheads until there remain few 
whales in the Arctic waters. Technological change accelerated the number of whales 
that could be killed at once. By 1880, a dart gun and a harpoon with an explosive 
projectile that could kill a whale instantly were introduced (Ross, 2006). The highly 
valuable bowheads that migrated between the Bering Sea and the Arctic Ocean, 
close to the ice packs, thereby ‘ice whale’, contained up to 300 barrels of oil and a 
possible 2500 pounds of baleen. At a high point in 1887, the year of the starvation, 
one vessel reportedly caught 28 whales. From 1848 to 1909, commercial whalers 
killed some 29,500 North Pacific bowheads (Ross, 2006). The purpose was to har-
ness whale oil to provide light. With the oil drained, the whale meat, bones, and 
organs, were discarded. The industrial scale practices were in direct contrast to 
Yupik whalers who took only one or two whales annually to feed their entire vil-
lages. After butchering the whale on the thick sea-ice, the Yupiks returned to the sea 
what remained – with prayers of thanks.

It is estimated in Crowell and Oozevaseuk (2006) and Ackerman (1988) that 
between 1848 and 1885, more than 10,000 whales were hunted for whale oil from 
the Anadyr gulf to the south to Point Barrow in the high North. Once the whale 
population began to decline, the commercial whalers shifted in objectives and 
turned to slaughter more vulnerable and numerous walruses for industrial purposes. 
In this sense, Ackerman (1988) observes that the whaling industry killed more than 
100,000 walruses between 1865 and 1885.

1 In all instances, this chapter capitalizes the term ‘Indigenous’, as an Indigenous rights movement 
that emerged in the 1970s. In Academic and political writings, capitalization is a way to describe 
contemporary efforts to decolonize and recover confiscated lands. More than that, it is a form of 
style that permits to fight for self-representation, political, cultural sovereignty, and spiritual rights 
(Weeber, 2020).
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It should be made clear that whale and walrus slaughter set the stage for coastal 
ecocide. In 1875, a year with frequent storms that exacerbated the reduction of 
access to food, a massive walrus kill reduced the communities’ food supply to low 
levels. Most of the Yupik people survived this double disaster and still remember 
how the circumstances worsened 3 years later. In 1878, the surge of a storm pre-
vented the sea-ice from freezing around the island refrained hunters from reaching 
the fewer quantity of walrus that remained in the sea. With a depleted stock, the 
confluence of events significantly diminished the portion of fish stock that the com-
munity took annually from the walrus hunt (Apassingok, 1985). This weakened the 
physical condition of the hunters. The situation was made worse by an influenza 
epidemic where nearly 90% of Siberian Yupiks died (Crowell & Oozavaseuk, 2006). 
Most of the villages disappeared, leaving behind only a few artifacts and random 
skeletal remains to prove the people and their civilization once existed (Crowell & 
Oozaaseuk, 2006; Laidler et al., 2009).

The New Bedford Standard reported in August, 1879 that on both the Russian 
and American sides of the Bering, more than one-third of the populations died from 
starvation. (Crowell & Oozavaseuk, 2006). Several Savoongan elders thought that a 
few Yupiks on the American side of the Bering survived by making their way across 
the Bering ice to Russia; then integrated into with the reindeer herders across the 
Russian Arctic (Parlow, 2019).2

In 2007, Boston.com reported that an Alaskan Native whaler had cut into a whale 
caught during their annual subsistence whale hunt and found embedded in its bones 
the tip of a nineteenth century unexploded bomb-lance used by New England whal-
ers between 1885 and 1895  – a time consistent with the Bering Sea starvation. 
Whale oil lit the world at that time (Dolin, 2011) and provided Boston with whale 
oil revenues that made the New England city a citadel for global commerce 
(Nichols, 2010).

2  Backdrop: Recovery of Indigenous Sovereignty 
in the Arctic in the Context of Warming

To this day, St. Lawrence Islanders, a fiercely independent and sovereign Indigenous 
people, celebrate their ancestral way of life that has been culturally, politically, spir-
itually, and nutritionally connected to the Bering Sea for millennia (Alexander, 
2020). Two centuries later, a global and deadly pandemic, called the Great Influenza, 
surged in 1918 and complicated the life of the local population. It is mentioned in 
Coggin (2019) that the disease was so fatal that starvation decimated more than half 
of the native population. The Arctic Indigenous communities, who depend upon a 
healthy marine ecosystem for their food supply, were on the front lines of the global 
climate catastrophe (Fig. 10.1).

2 Interview with elders at Tribal Government lunch (August 2019).

A. Parlow
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Consistent with the rest of the Arctic, St. Lawrence Island’s Savoongan villages 
are experiencing warming twice as fast as the rest of the planet. This Siberian Yupik 
coastal community, with roughly 600 residents, has a front row seat to a wide range 
of global warming’s most severe impacts. As fires rage across Siberia and Alaska, 
the permafrost melt has caused roads, rail, and onshore oil and gas infrastructure to 
collapse, and the caribou and reindeer are increasingly infected by tics that are 
migrating from lower latitudes. With an acceleration of oil, gas, mining, and ship-
ping, the once inaccessible region and its rich resources have become increasingly 
available given the increasing rate of sea-ice melt (National Geographic, 2019).

Like many Indigenous peoples who live in the Arctic, the residents of St. 
Lawrence Island are facing pressures from at least four directions at once: loss of 
sovereignty and territorial rights; restrictive federal, state, and international regula-
tory regimes; climate change and sea-ice retreat; and pressures to develop oil, gas, 
and mining resources in a region increasingly accessible to outsiders. Moreover, the 
people of St. Lawrence Island differ from the rest of Alaskan Natives in that they 
fully own their 1.2-million-acre island by virtue of a decision made by the village 
elders after the 1971 Alaska Native Claims Settlement Act (ANCSA) was enacted, 
primarily intended to extinguish all Indigenous title to their ancient and historic 
aboriginal lands (Fig. 10.2).

The two remaining villages, after the great starvation, opted out of their portion 
of a billion-dollar settlement that would convey their ancestral lands to the US fed-
eral government. The Islanders decided to opt out of a cash settlement. Instead, the 
Yupiks chose to continue to maintain stewardship of the nation’s sixth largest island 

Fig. 10.1 Waves break near the shore in Savoonga in April. (Source: Demer © 2017)

10 Decolonization, Food Sovereignty, and Climate Risks: The Case of St. Lawrence…



202

with its 900 miles of coastline, mountains, and lakes. In 1979, an interim convey-
ance of the land left all decisions with St. Lawrence Island’s complex governance 
structures, with final title conveyed in 2016.

The final land conveyance was one of the largest in US history. It was a transfer 
of title to Native people who have tirelessly fought not only to keep their land 
despite strong external pressures, but also to maintain and protect their subsistence 
way-of-life. These same people now face the existential ravages of climate change. 
Of the decision not to sell their land that has seen 2500 years of Siberian Yupik 
occupancy, the Tribal leader Perry Pungowiyi expressed the voice of the Elders who 
came before him by saying that “as long you are owners of the Island, the Island will 
take care of you.” Others noted that the “money runs out, the land is forever” 
(Khachatoorian, 2016).

Savoongans practice what they preach. Along with Gambell, the other St. 
Lawrence Island community totaling 1200 people, the Islanders refused the call of 
a mining operation on the lands to which they hold both surface and subsurface 
rights, despite the company’s promises of jobs and income that would supplement 
their essentially non-cash economy. “We didn’t want to injure our subsistence ways 
or break with the instructions of our ancestors to protect the ecosystems”, said 
Bryan Rookok, President of Savoonga’s Native Corporation, Kukulget, while reaf-
firming the Yupik philosophy of ‘leave no footprint behind’ (Parlow, 2019).3

3 Interview undertaken by the author on August 2019.

Fig. 10.2 The Bering Sea visible at the end of a row of houses in Savoonga, on Alaska’s St. 
Lawrence Island. (Source: Parlow © 2019)

A. Parlow
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3  Climate Change and Threats to Food Security

More than 40,000 Indigenous people live on Alaska’s Arctic and sub-Arctic Bering 
Sea coastline, depending upon marine resources to put food on the table. The Bering 
Sea is a transition zone between the Pacific and Arctic oceans. The relatively narrow 
Bering Sea, between the coasts of the United States and Russia, hosts millions of 
seabirds, whales, walrus, seals, fish, and a growing number of oil and gas tankers, 
as well as commercial fishing vessels and subsistence fishers, hunters, and whalers 
(US CMTS, 2020).

The dramatic loss of winter sea-ice is having a negative cascading effect on the 
fine balances of the ice-dependent Bering Sea and Strait and its food chain. 
Moreover, the Arctic sea-ice melt and loss negatively impacts not only the primarily 
Indigenous residents of the Bering region, but also a growing instability in circulat-
ing currents, changing weather patterns, and air temperatures in the rest of the world 
(Wadhams, 2016).

Threats to human food security are not trivial. With the global spotlight on 
regional, national, and international agenda, small villages communities, and their 
residents – like Savoonga and Gambell on St. Lawrence Island – often remain over-
looked. Evidence of warming is visible everywhere on the 1.2-million-acre island – 
both on and offshore  – with visible and dramatic reductions and increasing 
impediments to the ability to secure food. Melting sea ice and intensifying high 
velocity storms are causing the collapse of coastal homes, no longer protected by 
coastal sea ice, into the permafrost thaw. This situation is exacerbated by shore loss 
and, sinking homes, and collapsed roads due to permafrost melt (Fig. 10.3).

George Noongwook, a Yupik Whaling Captain, a walrus hunter, and former 
Chairman of the Alaska Eskimo Whaling Commission, is quoted in Parlow (2019) 
saying that: the reduction in sea ice, from nine-month to three-month seasons means 
that sea mammals no longer have a platform on which they can rest, feed, and nurse 
their calves during migration times. This not only interrupts the mammals’ life 
rhythms but also the hunters’ access to their food supply. Noongwook’s statement 
emphasizes that despite the critical lost sea ice that upsets the entire food chain, 
Yupik hunters, fishers, and whalers continue to navigate climate unpredictability 
with agile hunting strategies that have guided them for millennia.

Noongwook has traveled throughout the United States and Europe to describe 
how Savoonga’s Yupik people are digging deeper into their ancient knowledge to 
address climate change. Reading the rapidly changing weather conditions is 
“who we are”, he explained. “We take it day by day,” he said, reflecting the kind 
of equanimity that deeply rooted knowledge brings (Parlow, 2019). For hundreds, 
if not thousands, of years, Yupik’s have created quotas to preserve walrus, seals 
or whales so that the balance of the marine ecosystem is maintained. Further, 
Noongwook explained that the Yupik philosophy of leaving ‘no footprint behind’ 
reflects a people who maintain a “take only what you need” hunting practices, 
that fiercely protect the biodiversity of the Bering Sea’s interconnected ecosys-
tems (Parlow, 2019).
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The changing fish and mammal migrations and newly-open waters also cause 
dramatic shifts in hunting and fishing. “You have to be fast”, Noongwook explained 
as he described how the loss of sea ice impedes access to their food supply, as the 
walrus no longer regularly stop on nearby sea-ice to feed themselves and their 
calves, allowing for the annual harvest (Parlow, 2019). Of warming’s impacts, 
another tribal leader said: “it’s getting scary”. Yet, most Islanders said that their abil-
ity to adapt to changing conditions remains grounded in their shared tradition of 
thousands of years of navigating change, a tradition transferred through oral history 
and song.

The irony of climate change impacts in the Arctic is that while Savoongans, like 
most Arctic subsistence hunters, fishers and whalers, contribute among the very 
least to climate change, they feel its harmful effects disproportionately. Noongwook 
also described an “alarming” cascade of ecological consequences that included 
changes in the timing and numbers of algae blooms that form the foundation for the 
entire food chain, northward migrating fish populations seeking colder waters, and 
massive bird die-offs in a migration corridor (Parlow, 2019). Further, the retreating 
sea-ice has left the once ice-protected cliffs vulnerable to raging storms that have 
significantly eroded the coastal lands leaving scores of Bering Sea and Strait com-
munities sliding into the sea (Gricius-Abbott, 2021).

Fig. 10.3 Savoongan whaler and walrus hunter props up his house as it sinks into the melting 
permafrost. (Source: Parlow © 2019)

A. Parlow
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In terms of subsistence, key resources are moving away. Ice-dependent marine 
mammals and fish are moving to the new locations of ice edges and flows – often 
too far away to be safely hunted. Savoongans, like North Slope whalers, report that 
they must now travel farther out to hunt. Increased travel time and distances garner 
additional costs for fuel and maintenance, while increasing the risk of accident 
given choppier ice.

Further, changes in snow cover makes four-wheeler and snow-machine travel to 
hunting or fishing camps across the island more difficult and dangerous. This forces 
hunters and fishers to delay travel until later in the fall season when there is more 
snow, but less prey. Summer hunting has also been upset by permafrost collapse of 
roads that cross the Island to hunting and fishing camps. As a result, Demer (2017) 
argues that fewer and more dangerous opportunities are available for hunters to 
catch fish or whales.

Noongwook noted that whales are now sometimes hundreds of miles beyond 
what was once the sea-ice edge where they migrated north. This often leaves the 
small whaling boats with insufficient fuel to reach the changing whale migration 
paths. Further, a spate of Federal regulations in the U.S. – such as the Endangered 
Species Act and Areas to be Avoided – have restricted Native peoples whose non- 
commercial fishing and hunting activities are intended for their own families, com-
munities, and Elders. The laws that prohibit walrus hunting are to regulate wanton 
commercial hunting practices, mainly by outsiders rather than the allocated take 
established by local Indigenous communities’ customs and rules (Huntington 
et al., 2017).

To address the widely held concerns about an increasingly impaired marine eco-
system and a food supply reserve, the Food Sovereignty Summit was organized on 
the Alaskan mainland in 2019. the summit was attended by representatives of nearly 
a hundred of the Nome Alaskan Native Communities, a population that has been 
tangibly affected by the severe impacts of global warming. The delegates discussed 
the most recent signs of a broken ecosystem: birds falling off the cliffs, in part, from 
hunger; a collapse of the Bering Sea cold pool that served as a marine protected 
border for varying fish species; fish scattering northward for colder waters; “walrus 
and seals getting skinnier”; and whales and walrus are harder to reach. As the sea- 
ice melts there is no guarantee that the walrus or whales will be accessible or avail-
able. Equally concerning was discussed whether the small boats are able to return to 
the shore given the increasingly choppy and dangerous ice (Huntington et al., 2017). 
Several Savoongan whalers noted that the Elders are worried about the ice condi-
tions that this generation of whalers and walrus hunters must traverse. “They make 
us take a satellite phone”, one whaler noted, “so, if we get into trouble, we call”, he 
said flatly (Parlow, 2019).

When it comes to the effects of climate change, the Arctic communities are gen-
erally overlooked, ignored, and marginalized in terms of the quest for solutions. 
Arctic communities offer innovative approaches to resiliency. Their philosophy, sci-
ence, and theology offer a roadmap to resiliency and restoration of ecosystem bal-
ance for environmental and climate practice (Parlow, 2019).
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4  Arctic Indigenous Science, Philosophy, and Natural Law

Western scientists and lawmakers must cease perceiving Indigenous contributions 
to climate research as less than “scientific”. Savoonga, along with Gambell, the only 
other village on the 1.2-million-acre island that survived the starvation, count 
amongst the best examples, but not the only, of integrating scientific awareness with 
hundreds, if not thousands, of years of observation. Observation is the backbone of 
scientific inquiry. Firsthand experience, reliance for survival, and their deeply 
rooted philosophy of the region’s rich biodiversity make the Islanders the most 
knowledgeable people to protect the highly integrated and bio-diverse ecosystems. 
For more than 2500 years, neither the whales nor the walrus was over-hunted and 
the ecosystem remained in balance unlike the several decades of ruthless kill before 
the “starvation” (Ackerman, 1976).

This highlights a fundamental difference between a Western perspective of land 
‘ownership’ and that of Indigenous peoples, including the Arctic. When colonial 
powers take or purchase ‘wild’ or ‘empty’ lands, the perception of those environ-
ments is that of property. The ‘owners’ of land utilize resources for financial gain. 
The Indigenous peoples of the Arctic perceive themselves as stewards, servers, and 
preservers of the marine and terrestrial ecosystems. (Pennesi et al., 2012)

5  Subsistence: Territorial Rights, Human Rights, Mainly 
the Right to Food

5.1  U.S. Treaty of Cession with Russia in the Arctic 
High North

Following the Treaty of Cession with Russia, by which the United States gained title 
to what was Russian territory, Indigenous territorial rights were extinguished in a 
series of efforts over the next two centuries (Act, 1867). In 1868, the US Congress 
designated Alaska as a ‘customs collection district’ and extended the US law over 
the mainland, islands and waters of the territory of Alaska, with no consideration of 
Native rights.

By virtue of the Doctrine of Discovery, under principals of the international law, 
the ‘discovering’ nation acquired the exclusive right to engage Indigenous peoples 
with respect to matters of land ownership and government-to-government relations 
(Cohen, 1941). In the seminal case, Johnson v. McIntosh, Chief Justice John 
Marshall opined that under the doctrine of Discovery, Indigenous tribes have a 
“legal as well as just claim to retain possession of the (lands)” they historically 
occupied. That was the case until the Congress, which held the “plenary authority”, 
choose to terminate such rights (Anderson, 2016).

On these vast lands held in the aboriginal title, Alaskan Native tribes, like all 
Native peoples before the discovery era, harvested, processed, distribute, and con-
sumed marine mammals, fish, wildlife, and plants through an economy and 
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distribution system that became known as subsistence – a legally enforceable right, 
but often used to further extinguished territorial rights.

Today, subsistence is an intensely political issue as non-subsistence hunters and 
fishers claim they lose both money and livelihoods if access to traditional Indigenous, 
aboriginal hunting, and fishing grounds were not available to them. Further, efforts 
to protect areas from overfishing or hunting often significantly diminishes 
Indigenous subsistence take, along with a woefully disproportionate impact on 
nutrition, arguably a human right often linked to territorial dispossession.

5.2  Alaska Law and Subsistence

Alaska law defines ‘subsistence uses’ as “[T]he non-commercial, customary and 
traditional uses of wild, renewable resources by a resident domiciled in a rural area 
of the state for direct personal or family consumption as food, shelter, fuel, clothing, 
tools, or transportation, for the making and selling of handicraft articles out of non- 
edible by-products of fish and wildlife resources taken for personal or family con-
sumption, and for the customary trade, barter, or sharing for personal or family 
consumption” (AS 16.05.940 (31), (32), 1978).4

The Alaska state and federal law related to subsistence uses (respectively AS 
16.05.940 [32] and Title VIII of ANILCA, section 803) define subsistence uses as 
the “customary and traditional” uses of wild resources for various uses including 
food, shelter, fuel, clothing, tools, transportation, handicrafts, sharing, barter, and 
customary trade.

While both Federal and State law differ in who qualifies to participate in subsis-
tence hunting and fishing rights, both the State and Federal governmental defini-
tions miss the core meaning and significance of subsistence to Alaska Natives. Not 
only has most of the land been in customary use and occupancy for millennia, but 
also subsistence hunting, fishing, and whaling ‘from time immemorial’ has been the 
foundation of Indigenous lives, culture, philosophy, ancient and historic sover-
eignty, and the ongoing ability to put food on the table. Both subsistence laws, argu-
ably, amount to a ‘taking.’ In 1978, the Alaskan statute initially applied ‘subsistence’ 
to rural Alaskans. Afterward, the authorities expanded it by 1989 for the benefit of 
all Alaskans. The 1980 federal statute, The Alaskan National Interest Lands 
Conservation Act (ANILCA), applies only to federal lands but to all rural Alaskans.

Recent initiatives by Indigenous peoples at the United Nations on the develop-
ment of human rights and customary law as legal and political frames of reference 
regarding the protection of sovereignty, territory, and customary use and occupancy, 
are gaining traction (IWGIA, 2010). This includes what is or was sea-ice use and 
occupancy. Or, as at least one Savoongan repeated an often-mentioned view of what 
is to be protected in marine terms, the sea is “our grocery store; our refrigerator” 
(Parlow, 2019) (Fig. 10.4).

4 https://www.adfg.alaska.gov/static/home/subsistence/pdfs/subsistence_update_2017.pdf
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6  External Pressures, Increasing Accessibility, and Outside 
Commercial Interests in Alaska

6.1  Oil, Gas, Mining, and Shipping

The oil and gas industries are well-established in Alaska, Russia, and Norway and 
the melting sea-ice is opening up new areas of the high North to carbon fuel produc-
tion (Reiss, 2012; Horowitz et al., 2018). According to the Arctic Marine Shipping 
Assessment (AMSA) reported in Arctic Council (2009: 76), the “development of 
rich natural resources in the Arctic is a rapidly growing industry”. Since 2004, sev-
eral significant new bulk shipments have begun operations, such as the year-round 
oil shipments out of the port of Varandey in the Russian Arctic. In early 2008, an 
offshore-lease sale conducted by the U.S. Minerals Management Service for the 
U.S. Arctic totaled nearly $US2.7 billion; offshore gas appears to be a significant 
resource under consideration for development in this Arctic region (Arctic Council, 
2009). Although, it is notable that a growing number of investment houses, insurers, 
shippers and oil and gas companies are withdrawing current and projected invest-
ments in the Arctic region given the growing political opposition to carbon fuels 
production in the High North on climate and environmental grounds.

The AMSA 2009 Report, viewed as a significant foundation for understanding 
Arctic shipping, reported that the greatest growth in Arctic shipping is likely to be 

Fig. 10.4 George Noongwook at home in Savoonga preparing a family walrus dinner, and an 
invited guest. (Source: Parlow © 2019)
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in the oil, gas, and mining industries – with the greatest increases in bulk and break- 
bulk vessels generated from Russia, Canada, Norway, and the United States.

During this same period, in 2008, the U.S. Geological Survey (USGS) completed 
a Circum-Arctic Resource Appraisal (CARA) that evaluated the petroleum potential 
of all areas north of the Arctic Circle, 66.56* north latitude, for recoverable 
resources. The USGS concluded that the Arctic Circle, encompassing about 6% of 
the earth’s surface, contains an estimated 90 billion barrels of oil, 1669 trillion cubic 
feet of natural gas, and 44 billion barrels of natural gas liquids, of which 84% is 
estimated to occur in the offshore. These resources account for about 22% of the 
undiscovered, technically recoverable, natural resources in the world (USGS, 2008).

The Russian Federation’s Sea Route Administration announced in 2019 that 
31.5 million tons of goods were transported through its Northern Sea Route (NSR) – 
a 56.7% increase over the previous year (Staalesen, 2020). The vast majority of the 
tonnage (20.5 million tons) was comprised of natural gas from Novatek’s Yamal 
LNG project; a project in cooperation with China. China’s growing interest as a 
producer and consumer in Arctic energy production and consumption, referring to 
itself as a “near Arctic nation,” contains the potential to dwarf marine-ecosystem 
protections that are vital to subsistence and commercial fisheries (The State Council 
Information Office of the People’s Republic of China, 2018).

Further in energy-and mineral-dependent Alaska, the Red Dog Mine has been 
embattled by lawsuits from the rural subsistence villagers in coastal Kivalina where 
their legal battles against a Canadian Mining Company and their native corporation 
to a settlement regarding destructive environmental practices. Moreover, the highly 
controversial and massive Bristol Bay gold mine initiative in the world’s largest 
wild salmon run has galvanized both Indigenous and non-Indigenous fishers in 
opposition to a massive and controversial mine that would be located in the headwa-
ters of the world’s largest sockeye salmon run. The salmon hit record numbers in 
2021, reinforcing the Indigenous and non-Indigenous opposition to the embattled 
Pebble Mine to seek to “forever” block an open pit gold mine planned for the head-
waters of one of the world richest fisheries. The all-time high of 64.2 million fish, 
surpassed the previous record of 62.9 million and both exceeding the projected sea-
son total of the highly regulated fishing industry that disallows overfishing by sub-
sistence or commercial fishers who generate more than $2 billion annually for the 
state of Alaska (Reynolds, 2021).

7  Loss of Territorial Land, Sovereignty, and Reduced Access 
to Traditional Land and Waters

To understand the power of Indigenous advocacy since post-cession Treaty contact, 
it is useful to understand the series of laws, codes, treaties and customs that con-
structed a colonial wall around Indigenous self-determination and sovereignty, even 
when well-meaning. As the underlying relationship between the Indigenous peoples 
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and the colonial states that took the land, imposed political jurisdiction and, at best, 
established policies of assimilation, that serve the dominant culture at the expense 
of the region’s first inhabitants is being increasingly challenged. One sees green 
shoots of decolonization in advocacy by Indigenous tribes, nations, organizations 
and Alaskan Native corporations regarding state, national and international law and 
policy. However, the grim history reflects how much work is to be done.

In its 1867 purchase of Alaska, the United States did not enter into any treaties or 
agreements with the residents who lived in this ice-covered region for more than 
two thousand years (Swensen, 2014). Neither the Russians nor the Americans con-
sidered the status of Alaskan Indigenous sovereignty or the possession of aboriginal 
title as had been the case in the American lower 48 U.S. states where a domestic 
dependent nation status with a federal fiduciary responsibility in a controversial 
‘guardian-ward-trust’ relationship. The Treaty divided the Alaskan population into 
two categories: ‘inhabitants’ and ‘uncivilized tribes’ (Treaty, March 30, 1867).5

The “inhabitants” were to be admitted into the United States or could return to 
Russia. The “uncivilized tribes” were neither acknowledged for their sovereignty 
over their tribal members – if not “use and occupancy” designation of their tradi-
tional, aboriginal lands  – nor were they accorded any rights of citizenship 
(Case, 1984).

The 1867 Treaty of Cession at Article III was explicit in its characterization of 
the Native peoples, and the status of their sovereign rights, who inhabited the ceded 
territory. Non-native people would be allowed to return to Russia within 3 years or 
remain in the ceded territory and, “with the exception of the uncivilized tribes, shall 
be admitted to the enjoyment of all the rights, advantages and immunities of citizens 
of the United States”. Of the Indigenous peoples, whose oral history reaches back 
as far as 2500 years on these lands, ice, and waters, “the uncivilized tribes will be 
subject to such laws and regulations as the United States, may, from time to time, 
adopt in regard to aboriginal tribes of that country”.

A slow but firm development of the implementation of a colonial process fol-
lowed with a combination of a restrictive interpretation of Indigenous inherent 
rights of sovereignty, territory, and use and occupancy of land (Case, 1984). The 
legal process of taking land, extinguishing title, and denying access to culturally and 
spiritually significant areas that supported hunting, fishing, and whaling has been 
organized and specific. Efforts to strip Native people of their sovereignty, and a loss 
of the right to maintain a government-to-government relationship with the United 
States to pursue political relations (Swensen, 2014), were a foundational step in 
stripping Native peoples of their rights to use, occupancy, and access to the Arctic 
lands that formed their universe for thousands of years. Sambo-Dorough (2014) 
stipulates that access to resources is paramount, be it for sovereignty, self- 
determination, or the safeguarding of the integrity of distinct peoples.

5 Treaty concerning the Cession of the Russian Possessions in North America by his Majesty the 
Emperor of all the Russias to the United States of America, June 20, 1867, https://avalon.law.yale.
edu/19th_century/treatywi.asp
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The 1867 Treaty of Cession offers a useful point of departure both for analysis 
and understanding of the necessity for strategies that Indigenous peoples, including 
Alaskan Natives, have, and continue to use to develop actions to recover and exer-
cise sovereignty over their aboriginal lands. Such efforts are increasingly in tandem 
with climate change responses, again linked to defending a way-of-life that 
Indigenous peoples have fought fiercely to protect, defend, and build upon for more 
than 2500 years.

7.1  The 1884 Organic Act and the Creation of District 
of Alaska on Aboriginal Lands

The core opposing interests regarding the legal status of Indigenous land rights, oil, 
gas, and mineral interests were clarified through the 1884 Organic Act,6 which cre-
ated the District of Alaska and allowed for the appointment of a bureaucracy, school 
system, district, and circuit courts. Perhaps the most important element was the 
economic driver that drew Federal: the enforcement of mining laws in the resource- 
rich Alaskan territory.

Arguably, given the deep understanding of ecosystem balances, if Alaskan tribes 
owned the land on which subsistence activities take place, or if Alaskan tribes were 
legally empowered to control subsistence resources and their territorial lands and 
waters, it might be more possible to mitigate the impacts of climate change not only 
on their local ecosystems, but also around the globe. By sitting at the political table 
as equals in diplomacy, in such bodies as the Arctic Council or the United Nations, 
environmental outcomes might improve, certainly for Native peoples and their par-
ticular interests (Ristroph, 2010; Cochran, 2013).

7.2  The 1971 Alaska Native Claims Settlement Act

A century after the 1884 Organic Act, the U.S Congress responded to significant 
Indigenous advocacy and enacted the 1971 Alaska Native Claims Settlement Act 
(ANCSA) (Moore, 1997). ANSCA extinguished Alaska aboriginal hunting and 
fishing rights, title to Alaska lands, and constructed a corporate assimilation 
approach that conveyed 23,040 acres of land for each of the 13-newly created 
regional Native Corporations. The corporate model was designed to promote com-
mercial activity and was divorced from traditional subsistence land use or the seas 
where fishing or hunting locations were areas of historical, cultural, traditional, and 
vital to subsistence fishing, hunting, or whaling. Each of the newly created regional 

6 The 1884 Alaska Organic Act: https://explorenorth.com/library/history/alaska_organic_act- 
1884.html
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Native Corporations received 23,040 acres of land, which gave “preference of land 
with a commercial purpose,” primarily oil, gas, and mining. (Linxwiler, 2007).

In 1983, the Arctic Indigenous-wide Inuit Circumpolar Conference retained 
Thomas R. Berger, British Columbia Supreme Court Justice, who wrote his seminal 
review of ANCSA’s impacts on Alaskan Natives. He concluded that the Congress 
enacted ANCSA to diminish the ability of Alaska Natives to control their land or 
meaningfully shape policy regarding land, subsistence or longstanding use and occu-
pancy amongst peoples for whom ownership and private property had been foreign 
concepts. Berger reported that ANCSA’s replacement of tribal governance with cor-
porate structures, could further alienate any remaining land holdings by Native peo-
ples if corporate failure, corporate takeovers or unpaid taxes led to confiscation 
(Berger, 1985). After conducting extensive field hearings throughout Alaska, Berger 
concluded that Alaska Natives believed that, if they owned their own land, they could 
protect Indigenous traditional economies and a village way of life. Subsistence is at 
the core of village life and land is the core of subsistence; you cannot protect the one 
unless you protect the other (Berger, 1985). ANCSA has protected neither.

7.3  The 1980 Alaska National Interests Land Conservation Act

Similarly, pressured by Indigenous advocacy groups, especially those who called 
ANCSA an encroachment on their subsistence rights, the Congress responded by 
passing the 1980 Alaska National Interests Land Conservation Act (ANILCA). The 
Act established a priority for the taking of fish and wildlife on public lands for sub-
sistence uses. But, rather than linking subsistence priorities to Native status, 
ANILCA focused, generally, on the rights of all local rural residents, leaving Native 
Alaskans’ subsistence rights again marginalized on their own traditional lands.7

By 1989, the Alaska Supreme Court determined that rural preference is a viola-
tion of the Alaskan Constitution.8 ANILCA has been applied to Federal public 
lands, about 67% of the state. State law governs subsistence on state and private 
lands, including those owned by Native Corporations. Given that state law does not 
distinguish between Native and non-Natives or urban or rural residents, Indigenous 
peoples who depend upon subsistence way of life were placed as equal status to 
sport hunters or fishers. This made sovereign interest in food security a lower fed-
eral priority.

As the United States sought to avoid acknowledging Native land ownership, the 
government offered few, if any, legal or administrative tools for tribes to “officially 
articulate” their political will on the country. Instead, Alaskan Native people, along 
with the rest of the Arctic region, methodically and persistently used a combination 
of direct political action, litigation and the separate legal system itself created by the 

7 H. Res. No. 746, 92th Congress, 1st Session (1980).
8 Supreme Court of Alaska, McDowell v. State, 785 P.2d 1 (1989). Can be found here: https://law.
justia.com/cases/alaska/supreme-court/1989/s-2732-1.html
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government to reclaim and recover the sovereignty over the lands, natural resources 
and way-of-life that they are denied (Moore, 1997; Ristroph, 2010).

8  Federal, State, Regional, and International Regulatory 
Processes: What Is Given Can Be Taken

Through a series of Federal regulatory protections within the United States, it 
appeared that the food supplies for Alaskan Native subsistence hunters, fishers and 
whalers would be protected. The U.S. Fish and Wildlife Services’ (FWS) Endangered 
Species Act (ESA) and the National Marine Fisheries Services’ Marine Mammal 
Protection Act (MMPA) exempt Alaskan Native subsistence hunting from prohibi-
tions on take.9 Additionally, the Migratory Bird Treaty Act10 exempts Alaskan 
Native subsistence hunting from a prohibition on the take of migratory birds during 
the spring and summer seasons (Ristroph, 2010; Koivurova & Hasanat, 2015).

However, changes were relatively easy to affect. The administrative agencies are 
authorized to alter regulations on subsistence take if the agency finds that subsis-
tence is “materially” and negatively affecting a threatened or endangered species.11 
With climate change warming ocean waters and altering species’ habitat, it is likely 
that more species will be listed as threatened or depleted, leaving the Federal agen-
cies to further restrict Indigenous subsistence food gathering to ensure species sur-
vival. Alaskan Natives have expressed concern. In 2009, after enacting regulations 
to protect a type of sae duck named the Eider Steller, subsistence hunters claimed 
that local observations of causation were disregarded regarding both the actual pop-
ulation status and the non-hunting factors that had changed conditions (Ristroph, 
2010). The regulatory agency not only excluded the Alaskan Native hunters but, by 
omitting their input, missed some of the issues, such as climate-linked changes in 
food resources that might have more ably protected the Eiders (Ristroph, 2010). 
Additionally, climate change is altering the timing of seasonal migrations and the 
presence of the ducks, geese, and birds which, in turn, impacts the ability of subsis-
tence hunters to fill their freezers for the long winter months. (Loring et al., 2011).

Distinctions between Native and non-Native hunters, fishers, and whalers are 
also significant as Native hunting strategies, developed over thousands of years, 
well before U.S. Federal policies, have maintained a balance within the ecosystem 
through their management approaches. Most restrictions on subsistence practices 
and a general lack of inclusion of Indigenous management strategies not only 
intrude on customary use, sovereignty, or, self-determination but also misses out on 
Indigenous best practices that allow for an improved understanding at the local level 
of how one small change to a marine ecosystem can cascade into a far larger 
dilemma.

9 16 U.S.C. #1539 (e) (2006).
10 16 USC #712 (2006).
11 16 U.S.C. #1539(e)(4) (2006).
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Faced with the mounting restrictions on their right to control subsistence, the 
development of a joint strategy to co-manage natural resources with state and 
Federal governments gained traction. In 1994, an amendment to the Marine 
Mammals Protection Act provided for cooperative agreements between FWS and 
Alaska Native organizations to conserve marine mammals and co-manage subsis-
tence use.12 Indeed, FWS entered into agreements with Alaskan Native organiza-
tions, including the Eskimo Walrus Commission (EWC) that represents 19 villages 
(Raymond-Yakoubian et al., 2014). However, while FWS cooperated with funding, 
monitoring, and outreach, no real transfer of authority to the Alaskan Native subsis-
tence representatives occurred, particularly in enforcement (Metcalf & Robards, 
2008; Ristroph, 2010).

Co-management practices that bring together government and tribal structures 
often don’t work because Indigenous and non-Indigenous entities differ in rational-
ity and objectives. Some legal scholars have defined this as a ‘post Westphalian 
resource management’ (Shadian, 2010, 2013). Both in conservation and environ-
mental protection outcomes, one would threaten to sweep people from their historic 
aboriginal lands; the other would establish an ecosystem balance that included sub-
sistence hunters, fishers, and whalers (Ristroph, 2010: 73). Similarly, Alaskan 
Native tribes that participate in the Alaska Migratory Bird Co-Management Council 
(AMBCC) face a similar lack of power. The statewide management body composed 
of government agencies and tribes is charged to develop a recommendation for reg-
ulations of spring and summer harvest and conservation of migratory birds. But, for 
example, in 2008 the collective voice of Alaskan Native tribes to avoid placing 
further restrictions on their subsistence hunting quotas was disregarded (Fig. 10.5).

The Alaska Eskimo Whaling Commission (AEWC) is one of the few Indigenous 
organizations that have played a meaningful management role Within this new 
dynamic, the tribes are profiting from the specific Open water Season Programmatic 
Conflict Avoidance Agreements with the oil and gas industry that operated on and 
offshore during the whaling migrations. The agreements ensure that the communi-
ties’ fishing activities do not interfere with whaling sonar, fish migration patterns, or 
other industry practices that might impede whales and subsistence whaling alike.

9  Climate, Sustainability, and Sovereignty 
in International Law

Drawing from a 2500-year-old history of the Island, an elder Yupik noted that the 
combination of federal and state restrictions on climate change hinders the protec-
tion of land and waters. In this respect, the Yupi man is quoted in Cochran et al. 
(2013) saying that: “Our ancestors taught us that the Arctic environment is not con-
stant and that some years are harder than others. But they taught us that hard years 

12 16 U.S.C. #1388 (2006).
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are followed by times of greater abundance and celebration”. “Almost as a message 
to self”, she said, “as we have found with some aspects of modern changes along 
with climate change, we hold onto our culture’s ancestral wisdom, but the enormous 
changes sometimes make us wonder when the good years will return”.

The lack of meaningful control over subsistence management, along with marine 
and land use decisions directly threatens the survival of peoples who depend upon 
what the land, rivers, and sea offer. Climate change further exacerbates the practical 
and political diminishment of Native peoples’ ability to put food on the table. The 
situation is made worse by the fact that Alaskan Natives generally no longer directly 
control their lands or waters. While Alaska Native tribes retain some of the inherent 
sovereign powers held by all tribes, they generally lack jurisdiction over activities on 
their aboriginal lands and waters (Ristroph, 2010). Restrictive government policies 
and Non-Governmental Organizations (NGOs) can curb customary use and occu-
pancy and seek to protect the marine and terrestrial environment. Furthermore, human 
concern about the region has been integrated into the ecosystem as depicted in geo-
logically ancient walrus sculpture, oral history, ceremony, and songs (Fig. 10.6).

10  Arctic Indigenous Sovereignty in Law and Policy

10.1  Shortcomings of Domestic Law

Given the shortcomings of state and Federal law regarding meaningful protection of 
territorial and subsistence rights, major Indigenous rights groups such as the Inuit 
Circumpolar Conference, the International Treaty Organization and others continue 

Fig. 10.5 As sea-ice melts, tens of thousands of stranded walruses assemble on a beach near Point 
Lay, Alaska. (Source: Photo by NOAA © CoreyAccardo/AP, 2014)
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to produce strategies to develop international law instruments that would produce 
protections for Indigenous sovereignty, self-determination, jurisdiction over aborig-
inal lands, and territorial rights, along with the sustainability of subsistence ways- 
of- life (Corntassel, 2014).

The central strategy has been to reverse, or limit, the imposition of colonialism 
and to challenge the principles of the legal systems that protect the colonial and neo- 
colonial consumer societies that aggressively exploit natural resources (Whyte, 
2016). Perhaps the largest battle from an Arctic perspective was to challenge federal 
and state support for the oil and gas industries, both on and offshore, and the com-
mercial shipping industry that supports the transit of such resources (Watt-Cloutier, 
2015). According to numerous Indigenous leaders, an objective was, and is, to build 
movements “powerful enough to force the policy changes” needed to stop, if not 
reverse, policies and processes that prevent Indigenous peoples, who depend upon 
subsistence living, from continuing to live in an interactive dependency with the 
natural world. The combination of political movements, careful diplomacy, and 
well-crafted lawsuits at the national and the regional levels have forced some posi-
tive actions to protect the region (Watt-Cloutier, 2015). However, it should be made 
clear that native oil, gas, and mining corporations can exercise power in Alaska to 
well-serve the native financial interests. On the complex and controversial issue of 
development of carbonresources, Karlin Itchoak, Director of the Alaska Branch of 
The Wilderness Society put it succinctly: “I may disagree with carbon fuel develop-
ment practices, but I fully support the sovereign right of Indigenous peoples to 

Fig. 10.6 The melted early ice leaving walrus hunters with a disrupted hunting season as walrus 
had no place to rest and feed their young, thus complicating the ability of walrus to feed and hunt-
ers without a full food supply. (Source: http://www.marclesterphoto.com) (Photo © Marc Lester, 
Alaska Dispatch News, 2017)
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generate revenues in the manner of their choosing – whether I oppose it or not, he 
said” (Parlow, 2021).

10.2  The Arctic Council

The Arctic Council, established in 1996, is the pre-eminent regional, intergovern-
mental body, whose primary members are the Arctic Coastal States with a central 
purpose of engaging in cooperative actions, particularly regarding matters of biodi-
versity, science and protection of marine ecosystems. The 1996 Ottawa Declaration 
established the Arctic Council, defining as member states: Canada, the Kingdom of 
Denmark (Greenland), Finland, Iceland, Norway, the Russian Federation, Sweden 
and the United States. Although the Arctic Council lacks enforcement capabilities, 
it has produced three Arctic Treaties. Its hard and soft laws are somewhat less bound 
by the primacy of the sovereign state than most regional or international entities 
with vigorous state-based structures regarding Indigenous interests. The Arctic 
Council’s organizational structure includes a special membership category, 
Permanent Participants, for the increasingly vocal Indigenous participants who have 
expanded the Council’s scope and vision.

The first three Indigenous Peoples’ Organizations to become part of the Arctic 
Council were the Inuit through the Inuit Circumpolar Conference, the Saami through 
the Saami Council, and the Russian Indigenous Peoples through the Russian 
Association of the Indigenous Peoples of the North, RAIPON. The assigned status 
was of Permanent Participants, offering a higher status than a growing number of 
other Permanent Participants such as China, Singapore, and Spain. The number of 
Indigenous organizations as Permanent Participants has increased to the Aleut 
International Association (AIA), the Arctic Athabaskan Council, and the Gwich’ in 
Council International (GCI).

While efforts of Indigenous advocates to be included in the Arctic Council suc-
ceeded to provide full consultation rights, this influencing, to an extent, state action, 
particularly regarding marine ecosystems, the Arctic Council contains a “possibil-
ity” (p. 691) for a right’s based approach to Indigenous sovereignty, or, perhaps less 
quasi-sovereignty, and thus a truly more inclusive Arctic that is meaningfully 
responsive to the social movements seeking to amplify and realize the right to self- 
determination in the Arctic. The Arctic Council appears to be increasingly receptive 
to employ customary law, Treaties and meaningful rule making, particularly on 
global climate and environmental challenges that are shaping the twenty-first cen-
tury (Kahn, 2019).
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10.3  The United Nations Declaration on the Rights 
of Indigenous Peoples

In 2007, after three decades of efforts by Indigenous activists, attorneys, political 
and tribal leaders, and academics, the Declaration of Indigenous Peoples (UNDRIP) 
was adopted by the United Nations General Assembly (UNGA) with the support of 
a majority of member states; 143 in favor and 4 opposed: Canada, New Zealand, 
Australia, and the United States, all four nations with substantial Indigenous popu-
lations. Although Canada did endorse the Declaration in 2010, the government 
stated that UNDRIP is a “non-legally binding document that does not reflect cus-
tomary international law nor changes Canadian law” (Corntassel, 2014).

UNDRIP has become one of the most important, albeit flawed, standards that 
protect a modicum of Indigenous interests, particularly where oil, gas, or mining are 
involved. Art. 26 of UNDRIP declares, for example, that “Indigenous peoples have 
the right to the lands, territories, and resources which they have traditionally owned, 
occupied or otherwise used or acquired”. It intends to develop state-based account-
ability for ratifying states. But, the states must first, ratify.

Art. 19 requires “free, prior, and informed consent” when setting policies or 
preparing for commercial activities regarding oil, gas or mining, that may have the 
greatest potential impact on Indigenous peoples’ subsistence economies. Oglala 
Sioux scholar, White Face (2013) observed that the current language of Art. 19 
takes away the right of Indigenous peoples to devise their legislation and cedes that 
authority to the state. Instead of promoting reciprocal relationships on a nation-to- 
nation grounds, particularly those on the marginalized communities, Anaya (2009), 
a Special Rapporteur on the Rights of Indigenous Peoples to the United Nations, 
observes that the principles stressed in the declaration have political and legal force 
since they “are simply derived from human rights principles of equality and self- 
determination that are deemed of universal application”. While this remains an open 
question in practice, it is incontrovertible that, in the Arctic, Indigenous rights and 
Indigenous peoples are increasingly successfully advocating to be included in the 
decision-making bodies that impact their lives; despite still a long way to go 
(Nicol, 2010).

10.4  The Inuit Circumpolar Council (ICC)

In August, 2021, the Inuit Circumpolar Council (ICC) leadership, and others – rep-
resenting some 180,000 Inuit across the Arctic region including Alaska, Greenland 
Canada, and Russia – met to expand strategies for greater inclusion in the stable, 
rule-based region. Defined by cooperation and coordination as the Arctic faces dra-
matic and chaotic climate change, the objective is to make the region more acces-
sible to commerce, mainly oil, gas, mining and shipping. The combination of 
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warming and marine pollution presents an existential threat to those whose lives 
depend upon hunting, whaling and fishing in the Arctic’s bio-diverse marine and 
terrestrial ecosystems. The increasing commerce, that is structured by law and prac-
tice to serve primarily outside interests, threatens the seals, walrus and whales that 
provides the primary food source to subsistence hunters and fishers, as well as com-
mercial fishers. The Arctic’s Native subsistence peoples,

As the Arctic Native peoples are fighting back in policy and law, their millennia 
of experience and observational science, knowledge, and priorities that have been 
largely ignored or marginalized, is seeking to mitigate losses from the commercial 
priorities, which serves not only the interests of the High North, but also the rest of 
the planet for whom the Arctic serves as its global thermostat.

It is anticipated that a final document developed from a series of ICC Arctic-wide 
meetings will be released to the public, national governments, and the Arctic 
Council at the 2022 ICC General Assembly. Jimmy Stotts, the Alaskan ICC repre-
sentative, stated that in this and other contexts, that “we’re rebuilding sovereignty 
one step at a time”.13

11  Restoring Balance and the Crime of Ecocide 
in International Law

Indigenous leaders have signaled their intention to pursue an avenue of Indigenous 
rights throughout the circumpolar North as part of a post-colonial process that 
includes the widespread use and creation of international human rights instruments 
(Kronk Warner & Abate, 2013). Following World War II, a solid body of law trans-
formed the scope and nature of international law by establishing standards on war 
crimes and crimes against humanity (Bankes, 2004: 103). Native communities are 
becoming part of an emerging global effort to build a regime of international envi-
ronmental laws that would criminalize environmental destruction. Advocates of this 
trend want the crime of ‘ecocide’ to be included as the fifth crime against peace, 
which can be dealt with by the International Criminal Court (ICC).

With an existential threat to the planet, combined with the territorial and human 
rights claims of Indigenous peoples, emerging efforts by Indigenous and non- 
indigenous peoples alike to create a crime of ecocide offers not only the ability to 
bring criminal liability, but also a legal duty of care, and thus, justice for all living 
beings. These efforts contain the potential to invigorate a mutuality of interests 
amongst a variety of stakeholders who oppose large-scale decimations of natural 
resources for any reason. They could soon have an avenue to seek accountability, 
including animals, mammals, marine, and terrestrial life.

While this is only one step, and short of a recovery of territorial sovereignty, such 
a tribunal to consider crimes against the environment, would not only be good for 

13 Phone interview by Parlow (August, 2021).
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the planet, its ecosystems, and its species, but would also help rebalance the wrong-
fully disproportionate allocations of environmental injury to the Indigenous peoples 
who have been stewards of the Arctic region for more than 2500 years.

When a Savoongan Yupik world class walrus ivory carver, whose work is dis-
played in the Smithsonian Museum in Washington D.C., was asked if he thought St. 
Lawrence Island might, 1 day, serve as a plaintiff regarding the crimes of ecocide, 
he nodded in the affirmative, and then smiled.

12  Conclusion

As Indigenous peoples throughout the Arctic assert their long-denied inherent rights 
to sovereignty through litigation and lobbying for legislative change, successes in 
advocacy, policy and international law are increasingly visible. With strategic asser-
tions of self-determination at local, state, national and international levels, the head-
winds that once appeared insurmountable are beginning to ease.

However, much work remains. Past legal and administrative decisions that still 
hold Native peoples in a “guardian-ward-relationship” for the “beneficial interest” 
of the tribe. Furthermore, the United States continues to hold a “fiduciary interest” 
on behalf of Native peoples, or, even ‘co-management’ of natural resources on cus-
tomarily used lands. These policies, born of a colonial era, are worthy of a twenty- 
first century rethink.

In the Arctic region, Indigenous strategies are placing Native inherent rights and 
interests on a more equitable level. For instance, Indigenous leaders are more often 
seated at policymaking tables to make decisions on marine and terrestrial ecosys-
tems and development issues. However, while large-scale Alaskan Native 
Corporations do help set the agenda for commercial development in the energy-rich 
Alaskan state, the perspectives of subsistence Indigenous leadership, who seek to 
raise specific questions for scientific inquiry and, ultimately, place their understand-
ing of ecosystem protection policies into a legal, political, and human rights frame-
work, remain restricted. Without the voices of subsistence Indigenous Peoples, 
there is little legal and political meaning to the inherent rights of self-determination, 
including its related responsibilities.

Further, the global existential crisis of climate change is upending long-held 
policy views regarding permissible ranges of shipping, mining, and oil production 
as it impacts the biodiversity of marine and terrestrial ecosystems. The Arctic 
Indigenous peoples, like the St. Lawrence Islanders, given their thousand years of 
observations, have an advanced, broad, scientific, and complex understanding of 
how ecosystems are integrated. The combination of a cross-political boundary 
approach, combined with day-to-day insights into migrations, weather patterns, and 
a profound understanding of the sequence and elements of sustainability in food 
chains, would serve a planetary interest and the species that inhabit it, to renew, or 
recover. Broad public support for nation-to-nation status would allow Native people 
to both exercise their right to self-determination and assist the global citizenry to 
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improve the world’s climate protection and resiliency practices that would, simulta-
neously, advance broader environmental, economic, and political objectives that 
positively affect our fragile planetary ecosystem.
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Chapter 11
Spatial Distribution and Geosimulation 
of Non-timber Forest Products for Food 
Security in Conflict Area

Taisser H. H. Deafalla, Elmar Csaplovics, Mustafa M. El Abbas, 
and Mohamad H. H. Deifalla

Abstract The intercountry conflicts affect in a variety of ways and the magnitude 
of effects varies according to the characteristics of the concerned area. Civilians in 
conflict are often deprived of their income sources and pushed to acute food insecu-
rity, such as the case of the Nuba Mountains of Sudan. Disruption of food systems 
and markets resulted in higher food prices and shortages of water and fuel, or the 
food itself. The war also impacts the soil structure and physicochemical properties, 
especially in the Landmines area, where explosive remnants of war and improvised 
explosive devices destroy farmland, mills, storage facilities, and machinery. Besides 
that, increasing insecurity and roadblocks prevented humanitarian convoys from 
reaching the most vulnerable. Therefore, this chapter aims to explore, analyze, and 
predict the spatial relationships that affect the collection of Non-Timber Forest 
Products (NTFPs) using geostatistical analyst tools. This research uses disaggregate 
statistics to test and model such a relationship, making it a viable methodology for 
studying NTFPs, associated with household food supply in Nuba Mountains. The 
study utilized ESRI ArcGIS software version 10.1 for computation, exploratory 
analysis, mapping, and visualization. Ordinary Least Squares, Geographically 
Weighted Regression, and spatial autocorrelation analysis were used to map spatial 
patterns, test relationships, geo-visualize, and check for redundancy among the 
explanatory variables. These models allowed the pattern of association to be visual-
ized on a map and all statistical values to be spatially represented on raster maps. 
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The research concluded with some recommendations to guide regulators, policy-
makers, and development agencies in making interventions that will have sustain-
able and equitable implications.

Keywords Conflict · Geostatistical techniques · Food security · NTFPs · Nuba 
Mountains

1  Introduction

Countries emerging from shocks, in particular, the armed conflict, face enormous 
challenges. Among these, the prominent ones are institution building, peace settle-
ment, and sustainable economic recovery. Overcoming such challenges requires 
mobilizing massive funds to support various human, social, and economic interven-
tions during the reconstruction phase. Unfortunately, over time, the economies of 
these conflict-torn societies are invariably seriously weakened and their institu-
tional, as well as physical infrastructures, are damaged and in desperate need of 
repair (Behnassi, 2017; Deafalla et al., 2018).

Further complicating is the likelihood that the State is extremely weakened, 
lacks organization and capacity, besides budget deficits, large government debt, 
overvalued exchange rates and shallow financial resources to establish recovery 
activities without international aid. It can say, post-conflict economies are not ‘nor-
mal’ economies, and thus require strategies and policies for national development 
that are specifically tailored for such contexts. Sudan is one of these countries. The 
conflict added more load to ongoing problems of political instability in the country. 
It is not yet clear how the value chains of products will be shaped by conflict in the 
long term. Therefore, the potential cascading effects from rural livelihoods to mar-
kets to food security and national security are critical to understand.

In developing countries, most poverty reduction strategies are predicated on 
improving agricultural production and promoting market access and integration of 
smallholder producers in formal market exchange (Nang’ole et  al., 2011). 
Development practitioners and researchers have utilized value chain approaches to 
examine the inter-relationships between diverse actors involved in all stages of the 
marketing channel and to capture the interactions of the increasing market dynam-
ics and complexities in those countries (Bair & Peters, 2006; Pietrobelli & 
Saliola, 2008).

Kaplinsky and Morris (2001) defined the value chain as a description of the full 
range of activities which are required to bring a product/good or service from con-
ception to its end use and beyond, through the different phases of production involv-
ing a combination of physical transformation and the input of various producer 
services, delivery to final consumers, and final disposal after use. It is simply a 
framework which helps understand how the world works and does not exist in the 
sense of having a tangible reality (Mitchell et al., 2009). It can be expressed, in a 
general form, as described in Fig. 11.1 below.

T. H. H. Deafalla et al.
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In recent years, the commercialization of Non-Timber Forest Products (NTFPs) 
has been widely promoted as an appropriate means of developing forest resources 
(Lawrence, 2003). The contribution of NTFPs to rural livelihoods is being increas-
ingly recognized as it supports subsistence and generates financial income (Belcher, 
2003), particularly in conflict areas (Deafalla, 2019). At the same time, because the 
harvesting of NTFPs is generally considered to be less damaging to forest resources 
than timber extraction, the exploitation of NTFPs is widely believed to be relatively 
compatible with forest conservation (Belcher, 2003; Newton et al., 2006). Thus, the 
commercialization of NTFPs potentially offers a means of achieving conservation 
and development goals concurrently (Marshall et  al., 2003; Deafalla, 2011) by 
increasing the value of forest resources to local communities (Dickinson et al., 1996).

Nowadays, the value chain analysis has emerged on the new research agenda for 
NTFPs with a focus on rural studies. Increasingly, it is acknowledged that depen-
dency and links to forests go beyond village boundaries. NTFPs contribute signifi-
cantly, not only to the livelihood of rural residents (Angelsen & Wunder, 2003; 
Sunderlin et al., 2005), but also to the livelihood of migrants (Ambrose-Oji, 2003), 
national exchequers (Chamberlain et al., 2004), and the global economy (Leslie, 
2005). The whole range of activities and relations associated with production, 
exchange, transport, distribution of a particular commodity, and the value chain 
approach (Kaplinsky, 2001) provide new practical insights into the markets (Gereffi 
& Frederick, 2010).

In developing countries, mapping the flow of input goods and services in the 
production chain provides a framework to analyze the nature and determinants of 
competitiveness in value chains in which small farmers can participate. It also pro-
vides the basic understanding needed for designing and implementing appropriate 
development programs and policies to support their in-market participation. Indeed, 
recently many development interventions utilized the value chain approach as an 
important entry point for engaging small farmers, especially, individually or col-
lectively, in high value export markets (Rich et al., 2009).

The comparison of spatial patterns is a fundamental task in geography and quan-
titative spatial modeling has been used by analysts, scientists, and professionals on 

Fig. 11.1 The value chain description. (Sources: AIMS, 2016)

11 Spatial Distribution and Geosimulation of Non-timber Forest Products for Food…
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planning, managing, and estimation. Over the past decades, global methods of 
accessing and studying the relationships and spatial associations were weak and 
slow. For example, the traditional regression method, used by researchers, seriously 
suffers from a lack of information about location and attribute data and weightage 
values that have not been taken into account. Indeed, this weakness has stemmed 
from the advancement and development of strings of local spatial statistical models, 
which are often referred to as disaggregate statistics. Recently, with the growth of 
data being collected with a geospatial element, there is an increased interest in anal-
yses requiring spatial pattern comparisons (Long & Robertson, 2017). Local spatial 
statistical models are designed to capture both spatial association and diversity (het-
erogeneity) simultaneously. Indeed, the ‘one model fits all’ syndrome that charac-
terized global statistical techniques has motivated modern geographers and other 
spatial analysts to model and explore the local pattern of relationships that exist 
between variables.

Unfortunately, till now, the academic literature has not provided satisfactory 
answers. To address this shortfall of data, the objectives of this study are to explore, 
analyze, and predict the spatial relationships that affect NTFPs’ value chains. It uses 
geostatistical analyst tools and reveals the gaps in knowledge, particularly in African 
countries emerging from armed conflicts, focusing on economic impacts and conse-
quences. It also discusses the policies that can help promote the security of supply 
and ensure a sustainable economic recovery. The above gives practical insights into 
how the economic reforms and development of the market system must be adapted 
to reduce poverty through the use of value chains, besides strengthening regional 
value chains and reducing vulnerability to external shocks. This research also iden-
tifies the available options and guidelines for sustainable economic development.

The research takes a holistic approach to determine people’s (mainly targeted 
communities) knowledge, attitudes, and perceptionsrelating to conflict, their needs, 
suitable interventions, and the effectiveness of competent authorities. The findings 
will inform adaptations of ongoing programmes and the design of suitable policy 
responses to strengthen regional value chains, reduce vulnerability to external 
shocks, and build economic resilience against future crises. It will help simulate and 
predict the dependency scenarios of NTFPs and forest changes to evaluate their 
impact on poverty alleviation and uses for the prediction of livelihood security. 
Specifically, the research focuses on the most important NTFPs according to local 
knowledge, namely, Ziziphus spina-christi, Balantitesaegyptiaca, Adansonia digi-
tata, Tamarindus indica, Acacia nilotica, Grewia tenax, and Acacia senegal.

2  Study Site

The study site,Nuba Mountains of Sudan, is located in Southern Kordofan State 
(Fig. 11.2), bordered by Darfur in the west, Abyei and Republic of South Sudan in 
the south, White Nile and North Kordofan state in the north, with five districts 
Dilling, Kadugli, Rashad, Talodi and Abujubayha (Deafalla et al., 2018). The study 
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area lies in the Rashad district of the State. It is biodiversity rich with various natural 
tree species. However, the existing risks and vulnerabilities resulting from the 
impacts of environmental and climatic changes, high poverty rate, ethnic and reli-
gious fractionalization, ethnic conflicts between nomads and sedentary farmers, and 
the socio-political conflicts, are destabilizing the critical areas in the western and 
southern parts of the State. The interaction of these factors compounds the risk to a 
higher level, compared with other states of the country (Deafalla, 2019).

With a total area of 135,696 km2, the study site lies between latitudes 11° and 12° 
N, and longitudes 30° and 32° E (Deafalla, 2019). Three different locations in the 

Fig. 11.2 Location of the Study Area. (Source: DIVA-GIS, developed by the authors)
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Eastern Nuba Mountains were studied, namely, Elabbassia, Rashad, and Abu 
Karshola localities. Each locality is divided into smaller administrative units that are 
administered by a commissioner through legislative and executive bodies. At the 
village level, the government is represented by the tribal system. In 2008, a census 
made by the Sudanese Centrale Bureau of Statistics (CBS) admitted that the the 
total population of Southern Kordofan State was 1.3 million with population growth 
(2.4%) distributed into 120,986 households, which is about 15% of the total popula-
tion of Sudan. As for the urban population, CBS reports that it constitutes 21% of 
the total population of South Kordofan, nomads 1.1%, and the sedentary rural popu-
lation 76.9% (CBS, 2009).

The livelihood activities found in the area are agro-pastoralism, nomadic pasto-
ralism, horticulture, and rain-fed agriculture. Both traditional farming for subsis-
tence and mechanized farming for commercial purposes are carried out. In addition, 
NTFPs from forests are the third source of livelihood (UNDP, 2006; Deafalla et al., 
2018). Key economic activities of the inhabitants are dominated by the work in fish-
ing, agriculture, and forestry (82%), followed by the services sector (10%), the 
commercial sector (4%), with the rest of economic activities making about 2% 
according to Deafalla (2011).

3  Research Methods

3.1  Socio-Economic Data

3.1.1  Data Collocation

The household survey was conducted using structured interviews among house-
holds who collect or trade each of the selected NTFPs. The questionnaire was 
divided into two parts. The first one captured the factors that affect the decision of 
an individual or household to collect, consume, and market NTFPs. Factors included 
gender, family size, education, main occupation, types of material building, and 
energy types used by households. The second part aimed to identify the different 
cultural and technological aspects of NTFPs adopted by different communities in 
utilizing, harvesting, and storing these products. In total, 224 household collectors 
and 50 household traders were interviewed in villages, local markets as well as 
markets in North Kordofan, White Nile and Khartoum States, where the collection 
and trading of the selected NTFPs are concentrated. Furthermore, a market survey, 
based on it, was used to obtain quantitative data on prices, taxes and quantities sold. 
This data was integrated with other data from 2008 (322 questionnaires) to help 
make a comparison between the past and the current situation of NTFPs, as well as 
to be used in simulation model.

The specific trade data was obtained from statistics of local and international 
trade and through purposive interviews at different levels of the trading chain (mer-
chants, agents, FNC, Ministry of Environment, Forestry and Physical Development, 
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and Ministry of Foreign Trade, Sudan). The interviews were also carried out in dif-
ferent areas which covered value chains of these products (based on Deafalla, 2011) 
namely: South Kordofan (Rashad and Elabbassia localities); North Kordofan (Um 
Rawaba and Alrahad localities); White Nile (Kostiy locality); and Khartoum States 
(Omdurman, Bahri, and Khartoum localities).

3.1.2  Data Analysis

Descriptive statistical analyses were applied to analyze data concerning social char-
acteristics and respondents’ perspectives about different aspects of the NTFPs value 
chain activities. Furthermore, Spearman Rank-Order (SRO) correlation and Pearson 
Correlation Coefficient (PCC) were applied to test the relationship between these 
factors and to estimate the probability of participation of households in the collec-
tion of NTFPs, besides calculating the relative magnitudes of such probabilities. 
This was based on different socio-economic/ecological factors (ethnicity, gender, 
education, age, main occupation, duration of the main occupation, war, migration, 
markets, etc.) that affect such activities.

3.2  Remotely Sensed Data

Earth observation data provide an immense amount of information on LU/LC data 
(Phiri & Morgenroth, 2017). Accordingly, it is used to study the land cover (LC) 
classification in the study area. Landsat (2014) imagery, in addition to high- 
resolution Digital Elevation Model (DEM) data from Advanced Spaceborne 
Thermal Emission and Reflection Radiometer (ASTER) and meteorological infor-
mation, were used to gather the spatial characteristics of the region such as: vegeta-
tion cover (density and type); terrain features; and surface temperature among 
others. To describe and verify the ground-types adequately, several ground-truthing 
methods were used. The first method involved the field points or ground-truthing. A 
total of 325 points were gathered during the field visit randomly from the secure 
areas in the study site representing different LC types, and to create a ‘test set’ for 
the classification accuracy. The ground reference points were collected by using the 
GARMIN eTrex Venture HC GPS device to record the coordinates of each vis-
ited point.

3.2.1  Data Pre-processing

Pre-processing is necessary for extracting and quantifying meaningful information 
from remotely sensed data (Iqbal & Khan, 2014; Butt et al., 2015). The typical pre- 
processing operations in the present study included geometric correction, radiomet-
ric correction and topographic normalization and image enhancement by using 
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Environmental Visualization (ENVI), Earth Resources Data Analysis System 
(ERDAS) Imagine and ArcGIS software.

3.2.2  Image Classification

 (a) Image Segmentation

Multiresolution segmentation strategy was applied to the dataset in the present 
study as a preliminary step of Geographic Object-Based Classification (GEOBIA) 
approaches to create meaningful unclassified image objects (object primitives) and 
to generate different abstraction levels. This segmentation algorithm is character-
ized as a bottom-up region-merging technique, applying a threshold optimization 
procedure for image segments, which categorizes the image objects according to a 
maximum acceptable heterogeneity based on a defined threshold to maximize their 
respective similarity (Baatz et al., 2004).

 (b) GEOBIA

For this study, the object-based approach has been proposed for discriminating 
different LC classes based on group pixels with the analogous spectral and spatial 
response, based on predefined criteria to extract features of interest. The GEOBIA- 
hierarchical system was proposed in this study to attain LC classes. The rule-based 
classification of the study area was built on three types of knowledge. Firstly, the 
spectral domain knowledge was applied to construct the hierarchical structure of LC 
classes. Secondly, spectral classification rules were adopted based on training data, 
where the training data helps generate thresholds to be used later as rules for dis-
criminating and classifying LC categories more accurately. Finally, to support spec-
tral knowledge in the classification of LC, spatial rules based on user experiences 
were used to increase accuracy (Fig. 11.3). Trimble eCognitionTM Developer 8.7 
software was used to analyze the images.

3.3  GIS Data

The study utilized ESRI ArcGIS software version 10.1 for computation, exploratory 
analysis, mapping, and visualization. It was chosen because it presents numerous 
extensions for spatial statistical and geostatistical modeling. Ordinary Least Squares 
(OLS) regression, Geographically Weighted Regression (GWR), and spatial auto-
correlation analysis were used to map spatial patterns, test relationships, geo- 
visualize, and check for redundancy among the explanatory variables. These models 
allow the pattern of association to be visualized on a map and all statistical values 
to be spatially represented on raster maps.
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3.3.1  OLS

OLS is a global statistical model for testing and examining relationships between 
variables. It is defined by Hutcheson (2011) as a “generalized linear modeling tech-
nique that may be used to model a single response variable which has been recorded 
on at least an interval scale”. The model relies on determining the dependent vari-
able (Y) by producing an unbiased minimum sum of error square in Y in regard to 
the independent variable X (Shrestha, 2006). For unbiased observations, the predic-
tion should be equal to the expected value of the dependent variable for a particular 
set of data (Fernandes & Leblanc, 2005). OLS is based on a set of assumptions: 
normality, homogeneity and independence of residuals (Montgomery et al., 2001). 
It uses a single equation to estimate the relationships between the dependent vari-
able and the explanatory variable(s) and assumes a stationarity or static relationship 
across the study region. Based on Nkeki and Osirike (2013), the OLS model’s equa-
tion for this analysis is presented as:

Fig. 11.3 LU/LC classes in study site
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 Y X� � �� � �0 1  

Where: Y refers to the dependent variable, X are the explanatory variables, β0 is the 
intercept, meanwhile β1 is Coefficients and ε: Random error term.

The technique may be applied to single or multiple explanatory variables and 
also categorical explanatory variables that have been appropriately coded. In eco-
logical applications, for example, it is (a far and away) the most widely-used regres-
sion technique for forest monitoring (Zhang & Shi, 2004; Berterretche et al., 2005).

In this study, the OLS was used as a diagnostic tool and for selecting the appro-
priate predictors with respect to their strength of correlation with the criterion vari-
able for the GWR model. It can automatically check for multicollinearity 
(redundancy among predictors). Feature datasets were added as location data and 
were arranged as dependent variables and factors of influence on the dependent 
variables, which were fixed as explanatory variables. The result will be attributed 
with spatial pattern map, coefficient value and R2 value. The coefficient value is 
described to better understand the location of samples as statistically significant, 
while the R2 value explains the significant fraction between 0.0 and 1.0. The analy-
sis used locations of NTFPs demand as dependent variable and heterogeneity such 
as: area of village, risk level, income, elevation, census, distance to market, distance 
to road, and precipitation and temperature as independent variables. The multicol-
linearity was assessed with the variance Probability and Robust Probability of the 
OLS. If the Probability and Robust Probability values are greater than 0.05, it there-
fore indicates the existence of multicollinearity among the predictors.

3.3.2  Moran’s Index (Moran’s I) and Spatial Regression

For more than 20 years, the theory of spatial autocorrelation has been a key element 
of geographical analysis (Chen, 2013). Spatial Autoregression (SAR) is one type of 
commonly used spatial models that take into account the effects of spatial autocor-
relation by assuming it as an intrinsic part of the ecological process (Anselin, 2005). 
It plays an important role in geographical analysis and can predict a value of an 
outcome variable based on values of explanatory variables (Stieve, 2012). Although 
there are various correlation measurements, two are widely used. One is Moran’s I 
(Moran, 1948), and the other is Geary’s coefficient (Geary, 1954). The former is a 
generalization of Pearson’s correlation coefficient, and the latter is analogous to the 
Durbin-Watson statistic of regression analysis. Compared with Geary’s coefficient, 
Moran’s index is more significant to spatial analysis (Chen, 2013). Stieve (2012) 
defined Moran’s I as a “test for spatial autocorrelation, which examines whether a 
phenomenon is clustered or not”. Its values range from +1 (positive autocorrelation) 
and −1 (negative autocorrelation).

In the current study, the autocorrelation statistic technique was used to see 
whether there exists a spatial auto-correlation or clustering of the residuals that 
violates the assumption of OLS.  Progressively, the spatial independency of the 
NTFPs was assessed by using the global spatial autocorrelation coefficient Moran’s 
I. This is defined by the equation according to Nkeki and Osirike (2013):
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As depicted in the equation above, (n) represents the total number of villages 
(polygons), (i) and (j) depict the various villages, (y) and (yi) is the residuals of loca-
tion (i) and (j) respectively, while (y) stands for the mean of the residual and (wij) 
represents a spatial weight matrix for measuring spatial proximity between (i) and 
(j) locations.

3.3.3  GWR

The global modeling techniques, such as OLS linear and other nonlinear models, 
cannot detect spatial variation and relationships within geographic entities. As a 
result, intrinsic relationships may be obscured and spatial association between vari-
ables in a region is concealed (Nkeki & Osirike, 2013). Such incomplete informa-
tion derived from global statistics, when adopted for addressing policy issues, may 
be counterproductive. To strengthen this weakness, statistical geographers 
(Brunsdon et al., 1996; Fotheringham et al., 2002) recently came up with GWR, 
which has been introduced to solve such problems related to spatial non-stationary. 
It is a technique designed to explore spatial non-stationarity or heterogeneity in 
geographic dataset which global statistical models cannot explain the relationship 
between sets of variables (Nkeki & Osirike, 2013). The regression method models 
the local relationships between the predictors and an outcome of interest. It is capa-
ble of handling various relationships of variables in local spatial patterns for model-
ing, examining, monitoring, and decision making (Fotheringham et  al., 2002; 
Shrestha, 2006). Such an analysis is conducted within a single framework, where 
the final outputs of the analysis provide a variation of variables in local spatial pat-
terns and a map of the spatial variation in relationships (Fotheringham et al., 2002; 
Jamhuri et al., 2016).

The recent integration of GWR into ESRI ArcGIS has further increased the qual-
ity of output. For example, GIS-based GWR has the spatial capability of displaying 
the parameter estimates and coefficient of determination regarding all variables in a 
raster surface and vector map respectively for easy and quick visual interpretation 
of relationships and the detected spatial patterns. GWR has an immense application 
in almost every domain, including ecological and RS studies (Foody et al., 2003). 
For instance, it analyzes the forest structural attributes collected from the field mea-
surements and spectral response extracted from remote coincided and sensed imag-
ery (Foody et al., 2003; Lu et al., 2004). Khamis (2012) and Netrdová and Nosek 
(2016) used it to analyze the regional unemployment rate in Europe. Shi et al. (2006) 
engaged GWR to investigate the effects of local spatial heterogeneity on 
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multivariate relationships of white-tailed deer distribution, using LC patch metrics 
and climate factors. In addition, Hu et al. (2015) used it to improve the ecosystem 
service in Fuzhou City, China.

On the other hand, Gao and Li (2011) applied GWR to examine spatially non- 
stationery and scale-dependent relationships between urban landscape fragmenta-
tion and related factors. While Clement et  al. (2009) used GWR to analyze the 
factors that drive afforestation in Northern Vietnam, a study by Wang et al. (2005) 
employed it to estimate the Net Primary Production (NPP) of the Chinese forest 
ecosystems. Besides this, Propastin et al. (2008) applied it to investigate the impact 
of scales on the prediction of rainfall uncertainty. The underlying tenet of GWR is 
that parameters are estimated anywhere in the study region given a criterion variable 
and one or a set of explanatory variables which have been measured in a known 
location (Charlton & Fotheringham, 2009). It generates an equation for every com-
ponent in the dataset by calibrating each variable using the target feature and its 
neighbors. In this respect, nearby features produce a higher weight in the calibration 
than distant features (Scott & Janikas, 2010). This approach may likely uncover 
spatial relationships or associations neglected by OLS (Nkeki & Osirike, 2013). The 
model multiplies geographically weighted spatial matrix consisting of geo- 
referenced data. The matrix defines the neighborhood spatial relationships between 
villages and aids the detection of spatial variation in the relationship among the 
variables. The traditional global regression framework can be represented in the fol-
lowing equation:

 Y � � � �� �� � � � �0 1 1 2 2X X Xn n  (11.1)

Where: (Y): Dependent variable, (X): Explanatory variables, while ( β0): Intercept, 
(βn) Coefficients and (ε) Residuals.

The basic GWR model as developed in Eq. (11.2) by Fotheringham et al. (2002) 
is estimated as:

 
Y u v u v Xi i i

k
k i i ik i� � � � � � ��� � �0 , ,

 
(11.2)

Besides standard regression notation, the term (ui, vi) denotes the geographic 
coordinates of the ith point in space. Hence, Eq. (11.2) yields i local regressions over 
each sample point, and a total of ik regression coefficients.

If the relationships do not exhibit spatial variability, (2) coincides with (1). Under 
standard regression assumptions, both equations can be solved by the OLS method, 
which includes a spatial weight for (2). The major output from GWR model for each 
observation (settlements) is a set of parameter estimates (local coefficients for each 
explanatory variable) and associated diagnostics (standard errors, Cook’s D statis-
tics, local R, statistic, and local standard deviation) that can be visualized within a 
GIS platform (Charlton & Fotheringham, 2009; Fernandez et al., 2013). The series 
of maps often generated are vital tools for understanding the level of spatial 
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relationship and show locations of each predictor exhibiting a stronger influence on 
the dependent variable.

GWR was originally developed to analyze spatial point data to allow for the 
interpolation of values that are not included in the data set. It is applied under the 
assumption that the strength and direction of the relationship between a dependent 
variable and its predictors may be modified by contextual factors. In this applica-
tion, spatial units (settlements) vary in size and shape over the study area. 
Consequently, an adaptive kernel was preferred to allow the automatic specification 
of an appropriate distance or number of nearest neighbors. This allows the spatial 
context (Gaussian kernel) to vary in extent as a function of feature density. It con-
structs a smaller spatial context, where the feature distribution is denser and larger 
on the one hand and distribution is sparse on the other. Shahid and Bertazzon (2015) 
defined the bandwidth of adaptive kernels as the number of nearest neighbors form-
ing each local area. Based on Brunsdon et al. (1996), the weight inside the band-
width reaches a monotonical zero as the distance increases. The study used Akaike 
information criterion to select the optimal bandwidth according to Weisent et al. 
(2012), using the bandwidths of 50 nearest neighbors.

3.4  Simulation Modeling

Simulation modeling methods are used to understand dynamic complex systems 
and to predict the outcome of change (Shahidand & Bertazzon, 2015). In this study, 
a simulation system dynamics model was specified in ArcGIS software version 
10.1. The simulation model was structured around the GWR NTFPs model. The 
study used the scatter plot matrix graph to compare the datasets to look for patterns 
and relationships to be used in the simulation.

After testing variables, three major categories resulting from GWR analysis were 
identified and selected as explanatory variables. These include risk level, the sum of 
the forest area, and the average distance.

The dependent variable in this model is the quantities of NTFPs collected in the 
years 2008 and 2014. These statistical values were entered into the prepared GIS 
vector polygon map as non-spatial data. To visualize the spatial distribution of such 
data, hotspots were selected to calculate the elevation and density of forest (Dense 
and Scattered forest) based on the class of forest which resulted from the analysis of 
image 2014 for the selected villages in the study area (Fig. 11.4).

Once the simulation model was tested in the equilibrium village, interventions 
were introduced. The GWR model results were inspected to identify neighborhoods 
where communities’ forest dependency is high, but the collection of NTFPs is low 
and significantly associated with the selected variables. The local NTFPs quantities 
collected interventions were simulated for the 19 selected settlements, based on two 
alternative scenarios: 0–10 points (low/negative); and a 10–20 points (high/positive) 
increase in risk level. All the two explanatory variables are modifiable at some scale. 
Based on the quantities of NTFPs collection from 2008 and 2014, the model is 
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running a simulation process that ranges from 2014 to 2030. After this initial inter-
vention, GWR models were re-run on the newly collected NTFPs values, and the 
quantities collected were still significantly associated with the risk level. The same 
steps were taken to simulate the local forest density. Based on the area of forest in 
2014, the model ran a simulation from 2014 to 2030. After this initial intervention, 
GWR models were re-run on the new density forest values, and as well the density 
was still significantly associated with the average distance for each village. 
Figure 11.5 shows the complete simulation model with all the GWR coefficients 
and variables.

4  Results and Discussion

Modeling the Heterogeneous Factors Affecting NTFPs
Recently, socio-economic benefits of service roles of forests have been recognized 
but have not been properly integrated into forest management for sustainable devel-
opment (FAO, 2005). However, in most developing countries emerging from shocks 
like the armed conflict, estimates of socio-economic values of NTFPs are not avail-
able. Where they are available, they are normally underestimated. There is a vast 
array of NTFPs being traded locally and nationally. In Africa, for example, an 
assortment of fruits, spices, and medicines from various open-air markets for pov-
erty alleviation are traded, though there is not much information to demonstrate this. 
However, when local people are well organized, they can often generate more 
income from NTFPs activities (Royal Swedish Academy of Agriculture and Forestry 

Fig. 11.4 Buffer zones created to calculate the forest density (right) and the elevation (left) within 
specific distance to settlements
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et al., 2005). In Sudan, research on NTFPs is limited. Socio-economic research is 
even scarcer and is usually related to Gum Arabic and some resins (El Abass, 2009; 
Mohammed, 2011). Other studies such as El Amin and Ballal (1996), Deafalla et al. 
(2014) provided description data on the production and consumption of NTFPs. 
This study examined many factors that could affect NTFPs collection. Both models, 
global OLS and local GWR, were able to capture and detect prominent factors (vari-
ables) that influence NTFPs collection in the study area. However, in this study, 
only useful predictors without bias were entered into the local model. In the explor-
atory analysis using OLS, as shown in Fig. 11.6, many predictors were entered into 
the models based on their effects, such as income, distance to market, distance to 
road, average distance, sum area, and risk level that is calculated by descriptive 
analysis.

The OLS model was calibrated to diagnose multicollinearity among the explana-
tory variables and the result shows that the census, distance to market, distance to 
road, precipitation and temperature variables, returned Probability and Robust 
Probability (Robust_Pr [b]) values were higher than the set redundancy threshold of 
10. Therefore, the variables were removed from the model. The final result of the 
OLS model is presented in Table 11.1, which shows, however, that all the predictors 
returned Large Variance Inflation Factor (VIF) values fairly greater than 1.0, indi-
cating that none of the variables are redundant (Deafalla, 2019).

Among these explanatory variables, three are statistically significant, and these 
are: average of the distance from villages to forest, sum of the area, and the risk 
level (Fig. 11.7).

Fig. 11.5 The model’s framework
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These variables are the most important concerning the distribution of NTFPs 
quantities collected. The average of the distance and the risk level returned negative 
relationships (Table 11.1). This finding implies that as the risk level and distance to 
forests increase, the quantities collected of NTFPs decrease. This result coincided 
with the current situation in Nuba Mountains (Deafalla, 2019).

The explanatory variables Average distance, Sum_area of the forest and risk_
level returned significant t-values of −3.2, 3.7 and −3.1, respectively. Due to the 
current situation in the study area, this is probably the reason why it fails to return a 
significant t-value of the risk level and the average distance to the forest. This result, 
therefore, suggests that security may be an important variable for increasing the 
quantities collected of NTFPs. The present finding agreed with Deafalla et al. (2018) 
who noted that the security situation has a direct impact on the local livelihood. The 
OLS global model revealed that it explained about 78% (adjusted R2 = 0.788) of the 
variation in the quantities collected of NTFPs and forest density (Table 11.2).

The ANOVA returned a significant F-value = 24.68 and the Wald statistic has a 
significant chi-squared value = 116.17. This means that the model proves to be sta-
tistically significant (Deafalla, 2019). Jarque-Bera statistic returned a non- significant 
chi-squared value = 0.08 (Table 11.2) indicating that the model’s prediction is free 
from bias (i.e. the residuals are normally distributed). The chi-squared value (2.9) of 
the Koenker test is statistically significant. Importantly, it indicates the relationship 
between some, or perhaps all, of the explanatory variables and the criterion variable 
is non-stationary or consistent across the region. The explanation for this is that 
some independent variables may be important with respect to predicting the out-
come of the quantities of NTFPs collected and forest density in some settlements, 
but in others, they may demonstrate weak predictive capability. It is evident that the 
model’s fitness will likely be improved with GWR, since the Koenker statistic 
detected non-stationarity in the relationship. This is due to the fact that GWR 
assumes that relationships across space are non-static. However, the result was fur-
ther confirmed statistically by applying spatial autocorrelation statistic (global 
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Moran’s I). This will automatically detect significant clustering or random patterns 
in the residuals. The Moran’s I report (Fig. 11.8) revealed that the pattern of the 
residuals is significantly different from random, with a Moran’s index value = 0.05 
and z-score value = 1.25. That is, the residuals have no statistically significant spa-
tial autocorrelation. In this case, all empirical evidence points to the fact that the 
OLS residuals fit properly.

Some predictors exhibited high spatial variability in the resultant parameter esti-
mates of GWR model. These predictors are sum of forest area, level of risk and the 
average distance. They are the same that resulted from OLS model. All reflected a 
combination of negative and positive coefficients across the study area whereas the 
OLS global coefficients for the sum of forest area and the level of risk returned 
negative values. This provides evidence that the relationship between the criterion 
variable and the explanatory variables, captured by OLS, is more complex and, for 
a reliable result, it needs a local model. The calibrated GWR results suggest that it 
is a significant improvement on the global model, comparing both models with the 
AICc values, show that the value is reduced from 351.612035 * for OLS model to 
299.28 for GWR model. The difference is roughly 52.33, based on Nkeki and 
Osirike (2013) in these cases (that implying to the local models), fitness is higher 
when explaining spatial datasets such as the quantities collected of NTFPs and for-
est density (Table 11.3).

As expected, the GWR model enhanced the explaining power of the OLS model 
by about 11% (Table 11.2). Mapping the residuals of GWR indicates that itis ran-
domly distributed (Fig. 11.10). This means the model is properly specified. Verifying 
with autocorrelation statistic (Moran’s I) returned randomly distributed residuals 

Fig. 11.7 Model NTFPs collection

Table 11.2 OLS Diagnostics

Parameters Values P-value

Joint F-statistic 24.680578 0.000003*

Joint wald statistic 116.172734 0.000000*

Koenker (BP) statistic 2.913721 0.405120
Jarque-Bera statistic 0.081070 0.960276

R2 = 0.822305; Adjusted R2 = 0.788987; AICc = 351.612035 *Significant parameter at 0.05 level
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with a z-score = 1.24 and Moran index = 0.17. This means the model is properly 
specified. Verifying with autocorrelation statistic (Moran’s I) returned randomly 
distributed residuals with a z-score = 1.24 and Moran index = 0.17. Figure 11.10 

Given the z-score of 1.25, the pattern does not appear to be significantly

different than random
Moran's Index Expected Index Variance z-score p-value

0.173263 -0.052632 0.032779 1.247701 0.212141

Fig. 11.8 Spatial autocorrelation regression report

Table 11.3 Comparison between OLS and GWR results

Fitness parameter OLS GWR

AICc 351.612035* 299.28
R2 0.8 0.9
R2 adjusted 0.78 0.85

*Significant parameter at 0.05 level
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displays the R2 value as a spatial smoothing of GWR model, showing the area where 
the model’s prediction and strength of the relationship are improved. Furthermore, 
they show that there is regional variation in the strength of the relationship in the 
study region.

At the regional level, the resultant spatial variation shows that the strength of the 
relationship decreases from east to west. The only exception was in sum area of the 
forest variable. Thus, this pattern suggests local fluctuation in the relationship (non- 
stationarity). A fundamental merit of GWR resides in its ability to display and visu-
alize the parameter estimate of each explanatory variable on a raster surface, which 
leads to rendering the complex relationship that varies over space easier to compre-
hend (Nkeki & Osirike, 2013; Shahid & Bertazzon, 2015). As shown by GWR local 
coefficients, the average distance to forests variable is an important factor for esti-
mating the quantities of NTFPs collected. The influence of this predictor is stronger 
in the north, eastern and western areas of the study site (Fig. 11.9a). This is reason-
able because the forest cover is low in these regions, while its influence in the cen-
tral and south margins is weak due to an increased density of forests in these areas.

Another important variable is the sum area of forests, which has a high influence 
in the eastern parts of the study area, as shown in Fig. 11.9b. Most of the LU/LC 
represents Cultivated lands. Unlike the former, its sphere of influence is smaller. 
This predictor proved to be less relevant in the western and southern parts, even 
though there is a high concentration of households that utilize the lands under culti-
vation. Risk level, as a very significant predictor as well, exhibits a strong negative 
influence over the dependent variable in the northwestern part of the region as 
shown in Fig.  11.9c. On the central part of the study area, the influence is very 
strong and continues to the east and down to the south. The inverse relationship that 
risk level seems to reflect on the quantities of NTFPs collected, especially in the 
central parts, shows that it is a factor that should be looked at with respect to policy 
development and, as well, to conducting other management investigations.

The resultant raster surface for the predictors shows that there is spatial variation 
in the relationship between the selected explanatory variables and the quantities of 

Fig. 11.9 Coefficients of: the Average NN distances to forests (a: left), the forest density within 
the buffer zones (b: middle) and Coefficients of Risk level (c: right)
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NTFPs collected, as well as with forest density across the study area (Figs. 11.10 
and 11.11). Positive and negative relationships were manifested in the result of 
GWR, where the positive relationship means that, as the forest area increases, the 
quantities of NTFPs collected will equally increase. On the other hand, the negative 
relationship means that, as the level of risk and the average distance increases, the 
quantities of NTFPs collected will, and in contrast, decrease. Local coefficient esti-
mates for each explanatory variable are presented in Figs. 11.10 and 11.11.

Fig. 11.10 The current (2014) and predicted (2030) quantities of NTFPs collection (left)
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5  Conclusion

The research shows that there are some obstacles which restrain the collection and 
marketing of NTFPs. These obstacles are related to ecological, social, economic, 
and institutional factors. The study also detected and extracted key information con-
cerning stationarity and non-stationarity in spatial data by using GIS-based local 
model and global statistics. This information was used to explore the relationship 

Fig. 11.11 The current (2014) and predicted (2030) forest density (right)
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between NTFPs collection and risk level, forest areas, and average distance to a for-
est in Nuba Mountains. Global statistical models often assume homogeneity of rela-
tionships between variables across space. However, this exploratory analysis 
explains the spatial variation in the relationship between geographic datasets and 
across geographic regions. It statistically demonstrated that local models exhibit 
better fitness than global models when modeling spatial data.

Finally, this study is a contribution to the field of GIS, spatial statistics, forest 
modeling, and simulation. It shows that the development of modeling tools incorpo-
rating RS and GIS data could improve forest management systems. It would be 
interesting to integrate socio-economic/ecological mechanisms into these models 
by linking them to environmental data derived from satellite images. This should 
further improve the predictability and usefulness of RS applications in NTFPs man-
agement. It is important to secure sustainable NTFPs supply by conserving identi-
fied species, improving their market value through pre to post processing, expanding 
their marketing opportunities, and protecting identified NTFPs uses and users’ 
knowledge. This would lay foundation stones towards improving their environmen-
tal benefits in a sustainable manner that leads to ecosystem stability, strengthening 
the regional value chains, and reducing the vulnerability to external shocks.
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Chapter 12
Ecology of Zoonotic Pathways Indicating 
Conflict and Mass Migration

Fred Kruidbos

Abstract This chapter illustrates how ecosystem stability theory has been explained 
by early models, evolving towards ideas about how biodiversity and functional 
overlap of species create ecological system resilience, resulting in complex ecosys-
tem services that provide ecological safety and security. It explains how damage to 
existing systems can lead to virtually irreparable ecological regime shifts that, in 
turn, lead to serious damage to safety and security worldwide. An issue that is fur-
ther explained in Chap. 13 of this book. Through the so-called dilution effect, it 
explains the outbreak of the new coronavirus (SARS-CoV-2), which now causes the 
zoonotic pandemic disease COVID-19, as a symptom of very serious damage to the 
stability of ecosystems worldwide. And thus illustrates the worldwide social- 
ecological conflict. In addition, this chapter illustrates that biodiversity, habitat, and 
climate change are all interrelated, influenced by, and crucial to the human exis-
tence. Therefore, a profound understanding of ecological fundamentals is critical to 
any strategy involved in maintaining long-term viability between humans and 
nature. For decades, the loss of species and habitat has increased to such an extent 
that it has now even affected the climate. As climate change affects resource avail-
ability, it therefore influences conflict behavior at different organizational levels, 
from individuals to intra- and international relations. Therefore, this chapter serves 
as both a theoretical background and an introduction to possible solutions to human- 
induced conflict and mass migration, which are already underway and which are 
certain to continue for the foreseeable future.
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1  Introduction

During the writing of this chapter, the whole world is confronted with one of the 
most severe pathogenic outbreaks since the 1918–1919 influenza pandemic – called 
the Spanish flu  – that killed approximately 50 million people (Taubenberger & 
Morens, 2006). The novel coronavirus (SARS-CoV-2),1 which is now causing the 
pandemic disease COVID-19, is likely to kill hundreds of thousands more in the 
near future (Baud et al., 2020).

Like the novel coronavirus, the influenza pandemic of 1918–1919 was caused by 
a zoonotic virus with mixed backgrounds in both domesticated and wild animals2 
(Anhlan et al., 2011). In the past few decades, accelerating global changes linked to 
an expanding global population have led to the emergence of a striking number of 
newly described zoonoses, including hantavirus pulmonary syndrome, monkeypox, 
SARS, and simian immunodeficiency virus (the animal precursor to HIV), Ebola, 
the Nipah virus, West Nile Virus, Chikungunya virus and others (Jones et al., 2008; 
Karesh et al., 2012; Wang & Crameri, 2014, European Union, 2019). So, infectious 
diseases are emerging at an unprecedented rate with significant impacts on global 
economy and public health. The social and environmental conditions that give rise 
to disease emergence are thus of particular interest, as are management approaches 
that might reduce the risk of emergence or re-emergence (Rohr et al., 2019).

The signs are revealing an alarming longer-term concern about the world and 
raise several questions. Are we in a social-ecological conflict with nature? If so, 
what is the status of this conflict and will we be able to turn the tide? What ends, 
ways and means do we need to improve in order to come up with adequate measures 
to restore the ecological balance between man and nature?

In order to be able to answer these questions, some of the basic principles of 
ecological system stability and resilience will be explained. Then, the analysis 
explains how biodiversity enhances ecosystems stability  – biodiversity-stability 
hypothesis – and how species richness can be seen as an ecosystem service against 
diseases from nature. In context with this, the recent Corona-pandemic is described, 
as a possible symptom of social-ecological imbalance, by linking it to the loss of 
biodiversity. The analysis explains, accordingly, how human-induced disruption of 
ecological stability, like species loss and habitat destruction, has contributed to a 
social-ecological separation between man and nature, resulting in serious synergis-
tic negative consequences for both humans and nature at different scale and 
function. Human-induced climate change and ecological regime shifts are clear 
manifestations of such dynamics.

1 Phylogenetic analysis by Zhu et al. (2020) revealed that 2019-nCoV falls into the genus betacoro-
navirus, which includes coronaviruses (SARS-CoV, bat SARS-like CoV, and others) discovered in 
humans, bats, and other wild animals.
2 The phylogenetic studies of all eight RNA gene segments of influenza A viruses may indicate that 
the 1918 pandemic strain originated from a H1N1 swine virus, which itself might be derived from 
a H1N1 avian precursor, which was separated from the bulk of other avian viruses a long time ago.
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This work prepares for the Chap. 13 of this book in which some implications for 
the military are postulated. Based on both ecological arguments as well as a com-
prehensive harm principle, this research intends to explore whether and how mili-
tary capabilities can be used in mitigating the damage already done and how to 
restore coviability by preventing worsening of the alleged social-ecological separa-
tion. This may be done by symptom management  – e.g. Humanitarian Aid and 
Disaster Relief – on one end of the conflict spectrum, and preventing escalation – 
e.g. suppressing criminal and terrorist development related to green crime  – on 
the other.

2  Biodiversity-Stability and Threats from Nature

Decades prior to the novel Corona-pandemic, it was already clearly visible that 
on global basis massive habitat loss and species extinction have been going on at 
an unprecedented rate and scale. At the same time, our own species population 
has increased at the fastest rate in human history, leading to a current world 
population size of no less than 7.8 billion people.3 It makes sense to assume that 
this has severe negative consequences on the natural world as well as on 
human beings.

In order to better understand this, the sections below will explain some of the 
ecological principles that are fundamental to ecosystem stability and form the 
basis of the most accepted theory on modern outbreaks of diseases such as 
COVID-19, the dilution-effect-hypothesis. It is important to understand that 
ecosystems are made out of populations of different species that together form 
a system of functionalities. The way in which these functionalities are cooperat-
ing to create ecosystem stability and resilience can be explained by different 
theories.

2.1  Diversity-Stability

The idea that biological diversity enhances ecological stability has inspired a huge 
body of scientific research. Since the 1950s, the emphasis has shifted from the sta-
bility of individual populations to that of entire communities or ecosystems 
(McCann, 2000; Mikkelson, 2009). The synthesis of all these ideas is that diversity 
can be expected, on average, to give rise to ecosystem stability. Evidence indicates 
that diversity is not the driver of this relationship; rather, ecosystem stability depends 
on the ability for communities to contain species, or functional groups that are 

3 According to the most recent United Nations estimates elaborated by Worldometer, https://www.
worldometers.info/world-population (September 2020).
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capable of differential response (McCann, 2000; Botton et al., 2006). Without being 
complete and technical, the historic development of these ideas will be 
explained below.

2.1.1  Stability

In 1859, Darwin proposed that an area is more ecologically stable if it is occupied 
by a large number of species than if it is occupied by a small number. In 1955, this 
idea was formalized by MacArthur (Fig. 12.1). He stated that communities are more 
stable as the number of links increase and that the population of each species tends 
to a specific constant, independent of the initial population of the species (compare 
below with category 1 McCann). MacArthur reasoned as follows: If a given species 
preys on several others, its population will fluctuate less in response to environmen-
tal variations affecting one of its prey than it would if the species in question ate 
fewer prey species. Similarly, if a species has many predators, its population will 
vary less in response to exogenous changes in one predator’s population size 
(Mikkelson, 2009). So, less diverse communities would be expected to be more 
prone to destructive oscillations in populations and invasions of other species. This 
was later confirmed by several researchers (Elton, 1958; Holling, 1973, 1992; Frank 
& McNaugton, 1991; Tilman et al., 2006; Richardson & Pyšek, 2007).

Similarly, Yodzis (1981) showed that models structured from compiled food-web 
relationships, with plausible interaction strengths, were generally more stable than 
randomly constructed food webs. So, if Yodzis’ results indicated that interaction 
strength was probably crucial to stability (compare below with category 2 McCann), 
more had to be happening since empirical evidence had already proven a positive 
correlation between diversity and stability (McCann, 2000). Ehrlich and Ehrlich 
(1981) and Schindler (1990) showed that the effects of adding and removing species 
from an ecosystem varies. Their models propose that the ecological functions of 

Fig. 12.1 Representation of the Darwin/MacArthur-model on how increasing species richness 
increases ecosystem stability
As species accumulate, they fill this space. The width and height dimensions of the inset diagrams 
represent the breadth and intensity of a species’ ecological function
Source: Peterson et al. (1998)
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different species overlap, so that even if a species is removed, ecological function 
may persist because of compensation by other species with similar functions. Just 
like several rivets attached to an airplane wing may fall of before the plane loses its 
wing, so may several species be lost before the system collapses (Peterson et al., 
1998). This idea is illustrated in Fig. 12.2.

Holling (1992) started his work with the following: “this paper tests the proposi-
tion that a small set of plant, animal, and abiotic processes structure ecosystems 
across scale in time and space. Earlier studies have suggested that these key struc-
turing processes establish a small number of dominant temporal frequencies that 
entrain other processes. These frequencies often differ from each other by at least an 
order of magnitude. If true, ecosystems therefore will have a few dominant frequen-
cies that are endogenously driven and that are discontinuously distributed”. His idea 
is called the ‘extended-keystone-hypothesis’ and is very similar to the ‘driver- 
passenger- hypothesis’ of Walker (1992) which model is illustrated in Fig. 12.3.

In comparison with the previous ideas (Figs. 12.1 and 12.2), the relation between 
species richness and system stability has changed from continuity to discontinuity. 
Walker (1992, 1995) discriminates between driver and passenger species. He 
defines a driver as a species that has a strong ecological function. Such species sig-
nificantly structure the ecosystems in which they and passenger species exist – com-
pare with extended keystone hypothesis of Holling (1992). Passenger species are 
those species that have minor ecological impact. Driver species can take many 
forms: they may be ‘ecological engineers’, such as beavers or gopher tortoises 
which physically structure their environments; or ‘keystone species’, such as sea 
otters or asynchronously fruiting trees that have strong interactions with other spe-
cies (Peterson et al., 1998; Paine, 1969; Mills et al., 1993). Walker (1995) proposes 
that since most ecological function resides in the strong influence of driver species, 
it is their presence or absence that determines the stability of an ecosystem’s eco-
logical function.

Fig. 12.2 Rivet-model of Ehrlich and Ehrlich
If species are added to an ecosystem, their functions begin to overlap or complement one another, 
therefore they become rivets. This overlap allows ecological function to persist despite the loss of 
a limited number of species, since species with similar functions can compensate for the elimina-
tion or decline of other species. However, the increase of stability decreases as species richness 
increases
Source: Peterson et al. (1998)
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In 1991, it was for the first time documented that stability of plant community 
species composition – in grasslands of Yellowstone National – increases with diver-
sity; Frank and McNaugton (1991) showed that, after drought, more diverse grass-
land communities recovered faster than less diverse communities. In line with this, 
Tilman et al. (2006) conducted a long-term study on plant communities (1996–2005), 
and found that greater numbers of plant species led to greater temporal stability of 
ecosystem annual aboveground plant production. Despite the lower-temporal stabil-
ity of individual species, the stability of the ecosystem increased with diversity; 
showing that the stability of species richness increases at the community level 
because plants respond differentially to variable background processes according to 
the redundancy of functions as explained above. Proulx et al. (2010) also found that 
diversity promotes temporal stability across levels of ecosystem organization. They 
demonstrated that in a grassland, diversity increases stability: (i) across trophic lev-
els (producer, consumer); (ii) at both the system (community, ecosystem) and the 
component levels (population, functional group, phylogenetic clade); and (iii) pri-
marily for aboveground processes. Besides these studies, others have demonstrated 
that the stability of many ecological processes, but not all, increases with species 
richness.

McCann (2000) suggests that these findings would better been interpreted as 
indications that ecosystem function and stability are more related to functional 
diversity – e.g. the grazing-tolerance of certain plant species preventing herbivores 
from dramatically reducing plant biomass on the Serengeti, grasses, nitrogen fixing 
legumes, and other herbs. The author claims that “as real populations are variable, 
it is possible that the persistence of complex communities depends to some degree 
on population fluxes. Such background population variability, whether driven by 
biotic or abiotic processes, can provide species with the opportunity to respond dif-
ferentially to their environment (which comes close to the findings of both Yodzis 
and Tilman). In turn, these differential species responses weaken the destructive 
potential of competitive exclusion”. So, within the community, species may 

Fig. 12.3 Walker’s ‘drivers and passengers’ model of redundant ecological function (1992, 1995)
The model proposes that ecological function is unevenly distributed among species. Drivers have 
a large ecological impact, while passengers have a minimal impact
Source: Peterson et al. (1998)
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stabilize the system by facilitating each other’s presence by a number of different 
ecological processes.

According to Isbell (2010), stabilizing species interactions, which cause a spe-
cies to limit itself more than it limits other species, are predicted to promote biodi-
versity, ecosystem stability, and ecosystem functioning and occur when interspecific 
interactions – (between individuals from different species) are more favorable than 
intraspecific interactions (between individuals of the same species). Resulting, 
therefore, in a rare species advantage, common species disadvantage, or both. Isbell 
explains this with the following example: when species consume different resources 
or consume the same resources at different times or places, resource competition 
will be stronger between two individuals from the same species than between two 
individuals from different species. Consequently, species have an advantage when 
they are rare because competition is relatively weak. Also, they have a common 
disadvantage when competition is relatively strong. So, this can maintain biodiver-
sity because it prevents any particular species from competitively excluding all 
other species.

McGrady-Steed and Morin (2000) showed – in controlled aquatic systems – that, 
in contrast to results for individual species, temporal variation of entire functional 
groups composed of multiple species decreased as species richness increased. 
Therefore, the stability of collective community attributes, such as functional 
groups, may be greater in more complex communities. Two ideas have been 
advanced in explanation of these findings. One explanation is that increasing diver-
sity increases the odds that at least some species will respond differentially to vari-
able conditions and perturbations. The second is that greater diversity increases the 
odds that an ecosystem has functional redundancy by containing species that are 
capable of functionally replacing important species. Taken together, these two 
notions have been called the ‘insurance hypotheses”. This view has been extended 
to suggest that the greater the variance in species’ responses contained in a com-
munity, the lower the species richness required to insure the ecosystem 
(McCann, 2000).

Peterson et al. (1998) combined the existing models into their model. They rea-
soned that the model that best describes an ecosystem appears to depend upon: (i) 
the variety of functional roles that are occupied in that system; and (ii) the evenness 
of the distribution of ecological function among species. This relationship is illus-
trated in Fig. 12.4. They reasoned that: (i) ecosystems consisting of species that 
each performs different ecological functions will be less redundant – show less or 
no overlap, less flattening of the curve – than ecosystems consisting of the same 
number of species that each performs a wide variety of ecological functions – and 
therefore show some overlap (compare flattening between graphs on the left and 
right-hand site in Fig. 12.4). Similarly, (ii) if there is little difference between the 
ecological impact of different species, there is little point in differentiating driver 
and passenger species and they can all be considered rivets (compare discontinuity 
in the graphs between top and bottom in Fig. 12.4). So, by varying the degree of 
functional overlap and the degree of variation in ecological function, different ver-
sions of the existing models can be made. The authors conclude that: “since no 
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species are identical, redundancy does not reside in groups of species, but rather it 
emerges from the interactions of species (compare with e.g. Yodzis, 1981). 
Therefore, it is not possible to substitute species for one another; rather, there are 
many possible combinations and organizations of species that can produce similar 
ecological functions”.

2.1.2  Resilience

The findings that interaction strength was probably crucial to stability are in line 
with Holling’s (1973) ideas. In 1996, Holling proposed that the concept of ‘ecosys-
tem stability’ – the ability to return to an equilibrium after a temporarily distur-
bance  – does actually present two contrasting aspects: one that focuses on 
maintaining efficiency of functions, which corresponds to engineering resilience; 
and one that focuses on maintaining the existence of function which was named 
ecological resilience (Botton et al., 2006). This engineering resilience can be seen 
as a combination of resistance to disturbance and speed to return to the equilibrium, 
while the ecological resilience can be seen as the magnitude of disturbance that can 
be absorbed before the system flips into another regime of behavior, another 

Fig. 12.4 The relationship between stability and species richness
This relationship varies with the degree of overlap that exists among the ecological function of 
different species and the amount of variation in the ecological impact of species ecological func-
tion. Overlap in ecological function leads to ecological redundancy (right hand graphs). If the 
ecological impact of different species is similar, they are ‘rivets’, whereas if some species have 
relatively large ecological impact, they are ‘drivers’ and others are ‘passengers’
Source: Peterson et al. (1998)
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stability domain (Botton et al., 2006; McCann, 2000). The conceptual differences 
between these two are clearly illustrated by Peterson et al. (1998). They visualize 
these abstract processes by different landscapes with pitfalls and a ball. In this con-
cept, the landscape topographies are related to species richness while the pits in the 
landscape represent stable states of the system. The deeper the pits, the more stable 
the state; the wider the pit, the more resilient the system is at that state (see Fig. 
12.5 and Fig.  12.6).

Since ecosystems do not only consist of species but also of many other (a)biotic 
factors, they are exposed to gradual changes in e.g. climate, nutrient loading, habitat 
fragmentation, and biotic exploitation. Therefore, nature is usually assumed to 
respond to a gradual change in a smooth but certain way. However, sometimes eco-
systems can change state very rapidly. Scheffer et  al. (2001) studied large-scale 
shifts in major ecosystems like lakes, coral reefs, oceans, forests and arid lands. 
They showed, although diverse events can trigger such shifts, that a loss of resil-
ience (wide of the valley in Fig.  12.6) usually paves the way for a switch to an 
alternative state; Table 12.1 shows different examples that they studied. Here we 
discuss only one example as given by Scheffer et al. (2001). Landscapes can be kept 
open by herbivores – often in combination with fires – because seedlings of woody 
plants, unlike adult trees, are easily eliminated by herbivores. Conversely, wood-
lands, once established, are stable because adult trees cannot be destroyed by herbi-
vores and shading reduces grass cover so that fires cannot spread. Well analyzed 
examples are African woodland dynamics in Botswana and Tanzania, where regen-
eration of woodlands occurred for a few decades from the 1890s because of low 
herbivore numbers due to a combination of rinderpest epidemic and elephant hunt-
ing. Once established, these woodlands could not be eliminated by grazers (Scheffer 
et al., 2001).

Fig. 12.5 The relationship between stability and species richness represented by a set of stability 
landscapes
The dynamics of a system are expressed by a landscape, and its ‘state’ is represented by a ball that 
is pulled into pits. Different landscape topographies may exist at different levels of species rich-
ness. In this model, the stability of a state increases with the depth of a pit. Zones of the stability 
surface that have low slopes have less engineering resilience than do areas that have steep slopes
Source: Peterson et al. (1998)
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2.1.3  Scale

Since biodiversity is one of the most important factors influencing ecological stabil-
ity, the ecological mechanism – e.g. ecological niche4 – behind biodiversity are of 
utterly importance. Ritchie and Olff (1999) found that niche differentiation is both 
related to body size and the availability of food resources on different scales. In their 
model, larger species exclusively use large patches that contain food with low-
resource concentrations, whereas smaller species exclusively use small patches that 
contain food with high resource concentration. Due to this, each patch size contains 
a certain amount of available resources. By operating at different scale – in both 

4 Ecological niche is the match of a species to a specific environmental condition. It describes how 
an organism or population responds to the distribution of resources and competitors (for example, 
by growing when resources are abundant, and when predators, parasites and pathogens are scarce) 
and how, in turn, it alters those same factors (for example, limiting access to resources by other 
organisms, acting as a food source for predators and a consumer of prey). For more details: https://
en.wikipedia.org/wiki/Ecological_niche

Fig. 12.6 A system may be locally stable in a number of different states
Disturbance that moves the system across the landscape and slow systemic changes that alter the 
shape of the landscape both drive the movement of a system between states. The stability of a state 
is a local measure. It is determined by the slope of the landscape at its present position. The resil-
ience of a state is a large-scale measure, as it corresponds to the width of the pit the system is 
currently within
Source: Peterson et al. (1998)

Table 12.1 Characteristics of some major ecosystem state shifts and their causes

Source: Scheffer et al. (2001)
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space and time – the niches of smaller species are separated from that of larger spe-
cies. So, both can exist.

Already in 1992, Holling presented the discrete appearance of body size within 
nature. His findings show a distribution of body-mass gaps for different groups of 
species. He showed that the body-mass of birds in boreal forest and prairie region of 
North-Amerika are clustered with ‘gaps’ in between (Fig. 12.7) in more or less the 
same pattern (Fig. 12.8). These findings can be seen as an example of the result of 
spatial scaling laws as found by Ritchie and Olff (1999).

Even though species operate on different scales – in both time and space – and 
occupy different niches, they interact with each other. This can easily be understood 
if you compare for example the consumption of a leaf by an aphid, a rabbit, or an 
elk. All three are feeding on – parts of – a plant but operating at different scales. 
Another example might be the feeding on a plant by an aphid that is eaten by a great 
tit – a small songbird that feeds on invertebrates in its territory – that is on its turn 
eaten by a sparrow hawk which holds a large territory to be able to feed on different 
kinds of (mostly) small territorial songbirds.

So, species can be divided into functional groups, based upon their ecological 
roles, as well as on specific scales that they exploit. Therefore, Peterson et al. (1998) 
proposed that the resilience of ecological processes, and therefore of the ecosystems 
they maintain, depends upon the distribution of functional groups within and across 
scales. They hypothesized that “different species use resources at different spatial 
and temporal scales. Members of a functional group use similar resources, but spe-
cies that operate at larger scales require those resources to be more aggregated in 
space than do species that operate at smaller scales. Within scales, the presence of 
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different functional groups provides robust ecological functioning, whereas replica-
tion of function across scales reinforces ecological function. The combination of a 
diversity of ecological function at specific scales and the replication of function 
across a diversity of scales produces resilient ecological function”.

2.1.4  Metapopulations

As explained above, species use resources at different spatial and temporal scales 
and, therefore, they coexist. Since resources are available within habitats, the latter 
can be seen as islands that differ in size and isolation. MacArthur and Wilson (1967) 
showed that species richness – number of species – increases with island area but 
decreases with isolation (Fig. 12.8; Guo, 2015). They developed their theory based 
on ocean islands, but the so-called species-isolation relationship, can also be applied 
on ‘terrestrial islands’ (e.g. compare Simberlof, 1976; Simberloff & Abele, 1976; 
with De Vries & Den Boer, 1990; Den Boer et al., 1996) and provides the basis for 
metapopulation dynamic models that were first developed as a pest management 
tool by Levins (1969). Levins realized that pests can only be understood and con-
trolled if they are viewed from a broader perspective: “the objectives of the control 
program do not depend only on the biology of the pest. We may want to achieve 
complete extirpation over part of the region, minimize average pest population over 
the whole region […] the purpose of this report is to show that the pattern of envi-
ronmental variation in space and time can be utilized in the control of pests and to 
indicate the information which is needed for the selection of the most promising 
predator” (Levins, 1969:237). Within Levins’ metapopulation model, habitat 
patches have the same size and quality and can either be occupied or not.

Metapopulations are conceived as spatially-structured populations consisting of 
distinct units (subpopulations), separated by space or barriers, and connected by 
dispersal movements. Metapopulations characteristically demonstrate a turnover of 
local populations (subpopulations) going extinct and becoming re-established, 
resulting in a distribution pattern that shifts over time (Opdam, 1991). In other 
words, a metapopulation is a spatially-structured population in time. In the real 

Fig. 12.8 A representation 
of the island biogeography 
theory that takes both area 
(habitat size) and isolation 
(distance to species 
sources) into account
The short, dashed line that 
is not in the original 
MacArthur and Wilson 
model indicates the ‘small 
island effect’ due to a lack 
of suitable habitats
Source: Guo (2015:2)
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world, habitat patches differ in quality, size, and isolation and, therefore, subpopula-
tions differ in space and time.

Harrison (1991) and Harrison and Taylor (1997) found that a few real popula-
tions fit the ‘classical’ metapopulation concept proposed by Levins. They argued 
that real metapopulations lie along a gradient of extremes, which can be described 
by one of the four metapopulation types shown in figure. 12.9. Alternatively, accord-
ing to Cale (1999) populations had the structure of a metapopulation, but were not 
in equilibrium and were declining:

• Classical metapopulations have habitat patches with similar probabilities of 
extinction, and the persistence of these metapopulations is dependent on the 
recolonization of local populations which go extinct (Fig. 12.9a).

• Mainland-island or Source-sink metapopulations have a local population which 
is extinction resistant – i.e. Mainland or Source – and other local populations 
which have much higher extinction probabilities – i.e. Island or Sink – but are 
maintained by dispersal from Mainlands or Sources. The difference between 
Mainland-Island and Source-Sink metapopulations is that in the former extinc-
tion resistance is the result of large population size, while in the latter this resis-
tance is the result of qualitative differences in the habitat (Fig. 12.9b).

Fig. 12.9 Metapopulation types proposed by Harrison and Taylor (1997)
Closed circles represent occupied habitat patches, open circles represent unoccupied habitat 
patches. Dashed circles represent the boundaries of local populations. Arrows represent dispersal. 
A: Classical model; B: Mainland-Island model; C: Patchy population; D: Mixed metapopulation 
combining types B and C
Source: Cale (1999:4)
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• In patchy populations dispersal between habitat patches is so common that indi-
viduals from different patches mix freely. Therefore, these patches are effec-
tively a single population. Harrison and Taylor (1997) argued that in patchy 
populations the distances or rates of movement among patches are less important 
to population persistence than in true metapopulations (Fig. 12.9c).

• Some species have mixed metapopulation structures which contain elements of 
several different metapopulation types (Fig. 12.9d).

When patches have a high rate of dispersal and a high rate of reproduction, and 
therefore have a genetically perfect connectivity, the metapopulation is called pan-
mictic. But when habitat size, quality or dispersal opportunities are altered, meta-
populations are likely to experience differences in extinction risks. As a consequence, 
some species will be in favor while others will suffer and disappear, altering com-
munity species’ composition, and generating a cascade of possible effects. One of 
these effects is the facilitation of zoonoses which is explained in the next section.

Since ecological stability seems to depend upon species diversity across space 
and time, recent loss of many species and habitat implicates severe stability loss 
(vice versa) within and across ecosystems. Some of these effects and the underlying 
mechanism will be discussed as well in the next section.

2.2  Zoonoses and the Dilution-Effect

2.2.1  Direct and Indirect Transmission of Zoonoses

Zoonoses are infectious diseases caused by pathogens (viruses, bacteria, fungi, par-
asites or unconventional agents like prions) that are naturally transmissible from – 
mostly vertebrate – animals to humans.5 Zoonoses can be transmitted from animals 
to humans either directly6 (non-vector born) or indirectly via an invertebrate vector 
(vector born); both differing in ecological complexity. According to WHO,7 zoono-
ses can be divided into three classes: (i) endemic zoonoses, which are present in 
many places and affect many people and animals; (ii) epidemic zoonoses, which are 
sporadic in temporal and spatial distribution; and (iii) emerging and re-emerging 
zoonoses, which are newly appearing in a population or have existed previously but 
are rapidly increasing in incidence or geographical range.

Examples of non-vector zoonotic disease and their organisms are anthrax 
(Bacillus anthracis; hosts: grazing herbivores); bird flu (Influenza A virus subtype 
H5N1; hosts: wild and domesticated birds); capillariasis (Capillaria spp.; hosts: 

5 https://en.wikipedia.org/wiki/Zoonosis; https://www.who.int/topics/zoonoses/en; https://www.
merriam-webster.com/dictionary/zoonosis
6 Infection via hosts can occur via: (i) direct contact, e.g., saliva, blood, urine, feces, etc.; and (ii) 
indirect contact, e.g. by contaminated food, contaminated water sources, or contaminated habitats 
like plants and soil.
7 http://www.emro.who.int/fr/pdf/about-who/rc61/zoonotic-diseases.html
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rodents, birds foxes); Ebola virus disease (Ebolavirus spp.; hosts: chimpanzee, 
gorilla, fruit bats, and other vertebrates); echinococcosis (Echinococcus spp.; hosts: 
wild and domestic canine such as wolf, fox, jackal as well as sheep, pigs and 
rodents); glanders (Burkholderia mallei.; hosts: beavers, other rodents, raccoons, 
deer, goats, sheep, dogs and cats); and Influenza (Influenza A virus; hosts: horses, 
pigs, domestic and wild birds, wild aquatic mammals such as seals and whales, 
minks and farmed carnivores).

Examples of vector-borne zoonotic disease and their organisms are: African 
sleeping sickness (Trypanosoma brucei rhodesiense; hosts: both wild as domestic 
vertebrates – vector: tsetse fly); Babesiosis (Babesia spp.; hosts: mice-vector: ticks); 
Barmah Forest fever (Barmah Forest virus; hosts: kangaroos, wallabies and 
opossums- vector: mosquito); Japanese encephalitis (Japanese encephalitis virus; 
hosts: pigs, water birds-vector: mosquitos); Lyme disease (Borrelia burgdorferi; 
hosts: deer, wolves, dogs, birds, rodents, rabbits, hares, reptiles-vector: ticks); 
Pneumonic plague (Yersinia pestis; hosts: rabbits, hares, rodents, ferrets, goats, 
sheep, camels-vector: flea); Rocky Mountain spotted fever (Rickettsia rickettsii; 
hosts: dogs and rodents-vector: ticks); and West Nile fever (Flavivirus; hosts: birds, 
horse-vectors: mosquito). Many of these infections are enzootic (i.e., stably estab-
lished) in animal populations, and transmit from animals to people with little or no 
subsequent person-to-person transmission (e.g. rabies). Other zoonotic pathogens 
can spread efficiently between people once introduced from an animal reservoir, 
leading to localized outbreaks (e.g. Ebola virus) or global spread (e.g. pandemic 
influenza) (Karesh et al., 2012; WHO, as stated above). Most of them have been 
transmitted from domesticated and wild animals to humans for thousands of years, 
but some of these diseases have only emerged recently (Marano & Pappaioanou, 
2004); SARS-CoV-2 is clearly an example of the latter one.

2.2.2  Host Competence, Community Composition, and Infection Risk

So, many infectious diseases of humans that are caused by pathogens that reside in 
non-human animal reservoirs are transmitted to humans: via the bite of an arthropod 
vector (e.g. Schmidt & Ostfeld, 2001; LoGiudice et al., 2003); others directly from 
the host reservoir itself (e.g. Khalil et al., 2016). Since many pathogens are able to 
infect multiple host species that vary in their competence, host community compo-
sition – including vector composition – can influence disease outcomes (e.g. Smit 
et  al., 2003; Hofmeester, 2016; Hofmeester et  al., 2017; Keven et  al., 2019; 
Gildenhard et al., 2019). If more diverse assemblages support a greater fraction of 
low-competency hosts, biodiversity losses have the potential to increase disease risk 
(Johnson et al., 2013). In other words, the presence of hosts with a low capacity to 
infect feeding vectors – such as ticks – dilutes the effect of highly competent reser-
voirs and, thus, reduces the risk of disease. This idea, suggested by Van Buskirk and 
Ostfeld (1995, 1998) and called the ‘dilution effect’ by Ostfeld and Keesing (2000), 
was further developed by Schmidt and Ostfeld (2001). Since then, the dilution effect 
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has been tested by many scientists (e.g. LoGiudice et al., 2003; Johnson et al., 2013; 
Khalil et al., 2016).

Schmidt and Ostfeld (2001) used the prevalence of the spirochete Borrelia burg-
dorferi – causing Lyme disease in humans – to demonstrate the presence and poten-
tial magnitude of the dilution effect. When they compared their model on infection 
prevalence with actual field data, they found that the prevalence of the spirochete in 
field-collected ticks Ixodes scapularis was much lower than expected if the ticks 
would have predominantly fed on the highly competent reservoirs white-footed 
mice Peromyscus leucopus and eastern chipmunks Tamias striatus. By adjusting 
their modeling, they found that increased species richness  – but not evenness  – 
reduces the disease risk. This is illustrated by Fig. 12.10.

Figure 12.10 shows that the chance of a nymph8 getting infected with B. burg-
dorferi declines with the presence of bad competence hosts (Host x). These findings 
were confirmed by LoGiudice et al. (2003) who demonstrated that the most com-
mon non-mouse hosts of North America are relatively poor reservoirs for B. burg-
dorferi and so Nymphal Infection Prevalence (NIP) declines as host diversity 
increases. Figure 12.11 shows the differences in dilution potential – defined as the 
difference in percentage points between the expected NIP in a two-host community 
consisting of mice plus the focal species and a community in which mice are the 
only possible host – of these most common non-mouse hosts, as tested by LoGiudice 
et al. (2003).

8 Tick development comes in four different stages: egg, larva, nymph, and adult. Each stage – with 
the exception of the egg – needs a sufficient blood meal in order to reach the next stage of develop-
ment. The larvae predominantly feed on mice.

Fig. 12.10 Nymphal 
infection prevalence (NIP; 
proportion of nymphal 
ticks infected by Borrelia 
burgdorferi) as a function 
of the relative dominance 
of each host species
Source: Schmidt and Ostfeld 
(2001:614)
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In line with the dilution effect, Johnson et al. (2013) showed that host diversity 
inhibits transmission of the virulent pathogen Ribeiroia ondatrae9 and reduces 
amphibian disease as a result of consistent linkages among species richness, host 
composition and community competence. Figure 12.12 shows the results of amphib-
ian richness and composition within 345 wetlands across a 758-hectare region in 
California, USA. Johnson et al. (2013) found that the most-competent amphibian 
host Pseudacris regilla (Fig. 12.12c) was also the most common species with pro-
gressive decreases in the fraction of highly competent hosts in more diverse assem-
blages (Fig.  12.12a), resulting in a decrease in community competence over the 
observed species richness gradient (Fig. 12.12b).

So, the ‘dilution effect’ implies that where species vary in susceptibility to infec-
tion by a pathogen, higher diversity often leads to lower infection prevalence in hosts 
as proven by the above examples. This effect comes not only from species richness 
alone. Also, the way in which the species interact is of importance. For instance, 
Ostfeld and Holt (2004), Levi et al. (2012), Khalil et al. (2016), Hofmeester (2016), 
and Hofmeester et al. (2017) state that an infection reduction may be resulting from 

9 Ribeiroia ondatrae is a parasite (trematode) in the genus Ribeiroia, which is believed to be 
responsible for many of the recent increases in amphibian limb malformations; particularly miss-
ing, malformed, and additional hind legs. See https://en.wikipedia.org/wiki/Ribeiroia_ondatrae 
(19-04-2020).

Fig. 12.11 The ability of each species to reduce the effect of white-footed mice (the most compe-
tent reservoir) on NIP
Dilution potential is the difference (in percentage points) between the expected NIP in a two-host 
community consisting of mice plus the focal species and a community in which mice are the only 
possible host. Sq., squirrel; S.t.s., short-tailed shrew; S.s., Sorex shrew; O, opossum; Ch., chip-
munk; D, deer; B, birds; R, raccoon; Sk, skunk
Source: LoGiudice et al. (2003:570)
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the presence of both competitors and predators altering host behavior and reducing 
host density; in particular when pathogens are directly transmitted to humans. Khalil 
et  al. (2016) describe such a mechanism for Puumala Hantavirus (PUUV) that is 
transmitted by the bank vole Myodes glareolus. They found that both field voles 
Microtus agrestic  – severe competitor of bank voles – and common shrews Sorex 
araneus – competitor and facultative predator of bank voles – dilute PUUV infection 
in bank voles. Assumingly, through changing their movement patterns and reducing 
contact rates and duration between infected and susceptible individuals – i.e. dilution 
effect via ‘encounter reduction’, as well as competition between field and bank voles – 
and so suppressing bank vole densities. They also found a negative correlation between 
nest box occupancy of Tengmalm’s owl Aegolius funereus – main predator of bank 
vole – and PUUV prevalence in bank vole; assuming both direct and indirect increased 
infection by a decrease in predation risk.

These findings strongly reflect the importance of the main principles of ecosystem 
stability as described by Peterson et al. (1998). The extent to which biodiversity and 
community composition of ecosystems affect their functions is an issue that grows 
ever more compelling as human impacts on ecosystems increase (LoGiudice, 2003). 

Fig. 12.12 Influence of amphibian species richness on the capacity of communities to support 
parasite infection in naturally occurring wetlands
Relative abundance of each host species (a), mean community competence (b) (+1 s.e.) as a func-
tion of amphibian species richness, and (c) species competence as a host for the trematode patho-
gen Ribeiroia ondatrae
Source: Johnson et al. (2013)
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The accelerating rates of species extinctions and disease emergence underscore the 
importance of understanding how changes in biodiversity affect disease (Johnson 
et al., 2013). As the loss of habitat and biodiversity increase globally, the coronavi-
rus outbreak – following Ebola, SARS, MERS and Bird flu – may be just the begin-
ning of mass pandemics (Vidal, 2020). Therefore, we will zoom in on different 
human-induced mechanisms that are responsible for ecosystem degradation and 
form drivers of both ancient and novel diseases as well as other threats.

3  Socio-Ecological Coviability and Conflict

3.1  Novel Zoonoses as Symptoms of Social-Ecological Conflict

3.1.1  Zoonotic Emergence

It is estimated that, globally, about one billion cases of illness and millions of deaths 
occur every year from zoonoses (WHO EMRO, 2020). This means that more than 
60% of human infectious diseases are caused by pathogens shared with wild or 
domestic animals (Jones et  al., 2008; Karesh et  al., 2012). During the last three 
decades, over 30 new human pathogens have been detected (Katz, 2019; Fig. 12.13), 

Fig. 12.13 New viruses infecting humans. Discovery curves for human viruses
(a) Virus discovery curve by species. Cumulative number of species reported to infect humans. 
Statistically significant upward breakpoints are shown (vertical lines). (b) Virus discovery curve by 
family. Cumulative number of families containing species reported to infect humans
Source: Data from Woolhouse et al. (2008); adapted from Katz (2019:191)
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75% of which have originated in animals. Not just now, but also in the recent past 
infectious diseases: i.e. West Nile virus infection and monkeypox have appeared in 
other places than which they originated from and diseases – like HIV SARS, MERS 
and Avian Influenza – have emerged on a global scale (Marano & Pappaioanou, 
2004; WHO EMRO, 2020). So, emerging zoonoses, both vector-borne and non- 
vector borne are a growing threat to global health and have caused hundreds of bil-
lions of US dollars of economic damage in the past decades. The recent COVID-19 
pandemic will even cost tremendously more in the very near future. It is also likely 
to become an even greater threat since it has already been reported that the virus has 
spilled over from humans back to feline and mustelids; for the time being only in 
captivity (Shi et al., 2020; McGreevy, 2020; Beasley & Paul, 2020).

If we look at how zoonoses develop, taking into account what is already dis-
cussed, we can characterize them in different ways. Morse et  al. (2012) roughly 
distinguish three different development stages (Fig. 12.14):

• Stage 1: a pre-emergence state in which naturally occurring microbes are trans-
mitted between their animal reservoirs. Disturbance to the ecology of these pop-
ulations – e.g. due to changes in land use – changes the dynamics of microbial 
transmission and can lead to a risk of pathogen spillover to other non-human 
wildlife or livestock hosts (but not people);

• Stage 2: localized emergence either through self-limiting spillover events or 
large-scale spillover, which leads to the person-to-person transmission for a few 
pathogen generations.

• Stage 3: some spillover events might lead to indefinitely sustained person-to- 
person outbreaks, international or global spread, and the emergence of a true 
pandemic.

The size, spread, and potential effect of events increase from stage 1 to stage 3, 
but the frequency falls so that full stage 3 pandemics are quite rare (Morse et al. 
2012). Unfortunately, the outbreaks of past decades are signaling that the properties 
of the outcome of stage 3, as defined by Morse et al. (2012), are now quickly getting 
outdated.

In addition to the organization of our societies, new methods of land use also 
play a crucial role in the risks of both the emergence and spread of (novel) zoonoses. 
Many zoonoses can be linked to large-scale changes in land use that affect biodiver-
sity and relations between animal hosts, people, and pathogens. Land modification 
(e.g. agricultural encroachment, deforestation, road construction, dam building, irri-
gation, wetland modification, mining, the concentration or expansion of urban envi-
ronments, coastal zone degradation, and other activities) cause a cascade of factors 
that aggravate infectious disease outbreak such as changes in vegetation patterns, 
vector and host species dynamics (e.g. abundance, distribution and demographics), 
microclimates, and human contact with domestic and wild animals (Patz et  al., 
2004; Karesh et al., 2012). Such changes are particularly intense in, but not restricted 
to, tropical regions where the primary forest is opened up to mining, logging, plan-
tation development, and oil and gas extraction. This deforestation poses a threat to 
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global health because many of these regions are emerging disease hotspots – rich in 
wildlife biodiversity and probably rich in the diversity of microbes, many of which 
have not yet been encountered by people (Jones et al., 2008; Karesh et al., 2012). 

Fig. 12.14 Emergence of pandemic zoonotic disease
Source: Morse et al. (2012:1958)
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Also, habitat fragmentation due to urbanization is of great significance since here 
the level of changes of contacts between host, vector, and humans is at its highest. 
It is for this reason that many new – vector-borne – pathogens have appeared in new 
places in recent decades, while at the same time many endemic diseases have 
increased in incidence (Kilpatrick & Randolph, 2012; Morse et al., 2012; Karesh 
et al., 2012).

3.1.2  Habitat Fragmentation and Host Facilitation: From Dilution 
to Amplification

Based on the principles of island biography and metapopulation dynamics, it 
becomes clear that habitat fragmentation, that is the division of habitat into smaller 
isolated fragments separated by a complex of human-transformed land cover, leads 
to long-term changes in habitat structure and function and loss of species (see the 
Sect. 2.1.4 on metapopulations and Opdam, 1991). Similarly, Haddad et al. (2015) 
analyzed the distribution of global forest cover and revealed that, in 2015, nearly 
20% of the world’s remaining forest is within one hundred meters of an edge near 
agricultural, urban or other modified environments. Nearly 70% of the remaining 
forest is within one kilometer of forest’s edge (Fig. 12.15a, b). So, most forests are 
within the proximity of human activities and non-forest species like husbandry ani-
mals. Therefore, most forests are in a constant interaction with humans and their 
husbandry animals leading to all sorts of negative effects on both sides – e.g. nega-
tive edge effects and facilitation of zoonoses like stage 2 as presented by Morse 
et al. (2012).

Resulting from the world’s largest and longest running fragmentation experi-
ments (at that time spanning 35  years and disparate biomes on five continents), 

Fig. 12.15 The global magnitude of forest fragmentation
(a) Mean distance to forest edge for forested pixels within each 1-km cell. Lines point to locations 
where ongoing long-term fragmentation experiments are situated. (b) Proportion of the world’s 
forest at each distance to the forest edge and the cumulative proportion across increasing distance 
categories (green line)
Source: Haddad et al. (2015:2)
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Haddad et al. (2015) deduced evidence of unexpected long-term ecological changes 
caused by habitat fragmentation. Figure 12.16a–c show the effect of fragmentation 
over time as the proportional change in fragmented relative to non- or less frag-
mented treatments. As illustrated in the graphs, the species richness changes – in 
this case: arthropod, bird, butterfly, and plant species – are negative in time, showing 
a delayed loss of species due to fragmentation. Hence, extinction debt by ecosystem 
degradation. Besides the prognoses by theory, the authors report to be “struck by the 
persistence of degradation to biodiversity and ecosystem processes and by the 
increase in many of the effects over time. For example, extreme rainfall events at 
Wog Wog appeared to delay the decline in plant species richness for 5 years after 
fragmentation. In the Kansas Experiment, a lag of 12 years occurred before frag-
mentation effects on plant succession were detected”. Similar effects were found for 
immigration debt and ecosystem function debt – represented by: biomass, dissolved 
carbon, total nitrogen, and total organic carbon.

Next to species decline, habitat degradation will change species compositions 
within habitats. Ostfeld and LoGiudice (2003) refer to several studies (e.g. Nupp & 
Swihart, 1996, 2000; Rosenblatt et  al., 1999) which reveal that, in highly frag-
mented landscapes, species that are poor reservoirs for zoonotic pathogens and 
compete with or predate on highly competent rodents are disappearing, resulting in 
weakening of the dilution effect. In general, it can be said that the so-called 
r-strategists,10 species with many offspring but with a lower survival rate (like mice 
and rats), thrive in degraded habitats. In more stable habitats, the K-strategists11 
dominate. These are species with long-term investment in their offspring and often 
have a poor competence for zoonoses. If habitat loss leads to a reduction of the dilu-
tion effect due to the facilitation of vertebrate r-strategists, that are competent hosts 
for zoonoses, it actually amplifies the infection prevalence (Faust et  al., 2016). 
Habitat damage – in quantity and in quality – therefore has a facilitating effect on 
the transmission of zoonoses to humans.

Taking into account the three developmental stages of zoonotic diseases, it is 
now simple to understand that increased human population and habitat destruction 
lead to more close encounters with zoonoses (e.g. stage 2 as defined by Morse et al., 
2012). Jones et al. (2008) have made an analysis of the global distribution of relative 
risk12 of emerging infectious diseases. Based on the dataset that was available in 
2008 they produced a presentation of four different types of pathogens of which 

10 r-selected species are those that emphasize high growth rates, typically exploit less-crowded 
ecological niches and produce many offspring, each of which has a relatively low probability of 
surviving to adulthood. https://en.wikipedia.org/wiki/R/K_selection_theory
11 By contrast, K-selected species display traits associated with living at densities close to carrying 
capacity and typically are strong competitors in such crowded niches, that invest more heavily in 
fewer offspring, each of which has a relatively high probability of surviving to adulthood. In the 
literature, R-selected species are occasionally referred to as ‘opportunistic’, whereas K-selected 
species are described as ‘equilibrium’. https://en.wikipedia.org/wiki/R/K_selection_theory
12 The relative risk is calculated from regression coefficients and variable values (in Table 1, page 
992 of Jones et al. 2008) categorized by standard deviation from the mean and mapped on a lin-
ear scale.
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Fig. 12.16 Delayed effects of fragmentation on ecosystem degradation
(a) The extinction dept represents a delayed loss of species due to fragmentation. (b) The immigra-
tion lag represents differences in species richness caused by smaller fragment area or increased 
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Fig. 12.16 (continued) isolation during fragment succession. (c) The ecosystem function debt 
represents delayed changes in ecosystem function due to reduced fragment size or increased isola-
tion. The percent loss is calculated as proportional change in fragmented treatments – i.e. (no of 
species in fragment – no of species in control)/(no of species in control) x 100. Fragments and 
controls were either the same area before and after fragmentation, fragments compared to unfrag-
mented controls, or small compared to large fragments.

both vector-borne and zoonotic pathogens from wildlife showed a much higher risk 
presentation than zoonotic pathogens from non-wildlife and drug resistance 
(Fig.  12.17). Based on a series of drivers, including human population density, 
change in human population density, and wildlife diversity – mammalian species 
richness – Morse et al. (2012)13 found similar results.

To illustrate the relationship between the distribution of the relative risk of 
emerging infectious diseases as shown in Fig. 12.17, the relative richness of terres-
trial mammal species by ecoregion, according to Olson et al. (2001), is presented by 
Fig. 12.18. The figures show significant overlap, particularly of large parts of Asia, 
Africa and America. Compared with the presentation of habitat fragmentation 
(Fig. 12.15), the similarities between degraded land, possibilities of host presence 
and the relative risk of emerging infectious disease also seem to be great.

13 See Morse et al., 2012, figure 1 on page 1957.

Fig. 12.17 Global distribution of relative risk of an Emerging Infectious Disease event
(a) zoonotic pathogens from wildlife. (b) zoonotic pathogens from non-wildlife. (c) drug-resistant 
pathogens. (d) vector-borne pathogens. The relative risk varies from green (lower values) to red 
(higher values)
Source: Adapted from Jones et al. (2008:993)
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3.1.3  Dispersion

One of the most important factors in the life history of a zoonosis is its ability to trans-
mit from one host individual to the other and spread within the population. As a mod-
ern society, most of us live in large cities and are provided with excellent and extensive 
international logistic networks for trade and travel. Seen from the perspective of the 
virus – or other pathogens – our way of life meets one of the most important require-
ments it places on its ability to spread optimally (e.g. stage 3 as defined by Morse 
et al., 2012). Hufnagel et al. (2004) already showed this for the SARS outbreak of 
2003 by demonstrating that the rapid worldwide spread of severe acute respiratory 
syndrome was directly dependent on national and international civil aviation. 
Figs. 12.19 and 12.20 show a similar case for the SARS-CoV-2. Unfortunately for 
humans, but fortunately for these viruses and other zoonotic pathogens, healthcare in 
many parts of the world cannot cope with major disease outbreaks and thus provides 
other important conditions for their spread. Furthermore, scholars (Kilpatrick & 
Randolph, 2012; Akiner et al., 2016; Fǎlcuţǎ et al., 2020; Wilke et al., 2020) mention 
that good logistic networks for international trade and travel facilitate exotic patho-
gens and the trade of exotic animals that may serve as vectors for zoonoses.

Now that long-term and firmly established economic systems are faltering under 
the current COVID-19 pandemic, most of us agree we are in conflict with nature. 
Looking at the source and dispersion of the virus and comparing it to human behav-
ior, we can immediately understand that this pandemic is intimately intertwined 
with our modern way of life. The comparison between the two illustrations 
(Figs. 12.19 and 12.20) is not an artistic expression, but a clear reflection of the 
entanglement of the dispersion behavior of the virus with one of the humans.

Fig. 12.18 The relative richness of terrestrial mammal species by ecoregion depicted by coloration
Warmer colors denote ecoregions containing richer assemblages
Note that this presentation is already two decades old
Source: Adapted from Olson et al. (2001:936)
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Fig. 12.19 COVID-19 distribution on 20–4-20 as presented by the Center for Systems Science 
and Engineering (CSSE) at Johns Hopkins University (JHU)
Source: https://systems.jhu.edu

Fig. 12.20 Global aviation network
A geographical representation of the civil aviation traffic among the 500 largest international 
airports in > 100 different countries is shown. Each line represents a direct connection between 
airports. The color encodes the number of passengers per day (lighter means more) traveling 
between two airports. Recent figures show the same flight distribution
Source: Adapted from Hufnagel et al. (2004)
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3.2  Degradation and Depletion of Ecosystem Services

Socio-ecological coviability is an emerging paradigm for rethinking the human- 
nature nexus by going beyond the dominant naturalistic framework based on the 
nature/culture dichotomy to better respond to global ecological issues, such as 
global warming, environmental degradation, loss of biodiversity, and desertifica-
tion. Socio-ecological coviability is defined as a property of mutual dependence of 
the interactions between ‘human’ and ‘non-human’ systems establishing a link of 
viability making it possible to maintain living together (Barrière et al., 2019). Until 
now, this relationship quite obviously remains under pressure.

The perception of how biological diversity enhances ecological stability has 
already been explained in Sect. 2.1. As previously shown, the presence of modern 
societies has created a cascade of negative effects on the landscape, including seri-
ous damage to ecosystem services. As a result, the reciprocal interdependent rela-
tionship between humans and nature has also been damaged. As stated by Mikkelson 
(2009), there is reason to hope that knowledge of diversity-stability relations will 
help in mitigating contemporary human-induced mass extinctions. In order to stim-
ulate this hope, the below section will focus briefly on some of the main issues of 
socio-ecological disruption in modern times and offer some food for thought on 
unconventional solutions as proposed in the last section.

3.2.1  Biodiversity as the Underestimated Centre of Gravity 
of Ecosystem Services

Biodiversity is affected by different drivers of change and is also a factor modifying 
ecosystem function. It contributes directly and indirectly to the provision of ecosys-
tem goods and services and can be divided into different categories. The Millennium 
Ecosystem Assessment (2005) discriminates four main categories: goods (provi-
sioning services) which are the products obtained from ecosystems; cultural ser-
vices that represent non-material benefits delivered by ecosystems, both directly 
related to human well-being; Regulating services creating benefits obtained from 
regulating ecosystem processes; and supporting services necessary for the produc-
tion of all other ecosystem services (Secretariat of CBD, 2006). These services as 
presented in Fig. 12.21 show the interdependence, in particular the central role of 
biodiversity.

Figure 12.22 emphasizes the role of (in)direct drivers of change on the loss of 
biodiversity. Because human presence and behavior lead to high demands for food 
and energy, this often results in overexploitation, habitat change, nutrient loading 
and pollution,  as well as facilitation of invasive species and climate change. 
According to this figure, the role of habitat change plays a dominant role in the loss 
of biodiversity – a relatively thick arrow that points towards biodiversity loss. It is 
hopefully clear that habitat change itself is also influenced by factors identified as 
direct drivers of biodiversity loss in Fig. 12.22. The factors resulting from current 
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food and energy demand interaction can, directly and indirectly, act as catalysts of 
habitat change, and hence, strengthen each other’s influence on biodiversity loss and 
vice versa. Furthermore, these factors can strongly degrade the properties of the 
mutual dependence of interactions between ‘human’ and ‘non-human’ systems.

All terrestrial, freshwater and marine ecosystems provide multiple ecosystem 
services. However, some ecosystems are particularly important in that they provide 
services that directly contribute to human health and wellbeing by providing ser-
vices and goods to fulfill the daily physical, material, cultural, and spiritual needs 
(Secretariat of CBD, 2014). Particularly, ecosystems that directly provide human 
needs are of utter importance to humans; but since these systems do have critical 
relations with other systems, all systems are of importance. Unfortunately, Fig. 12.23 
reveals that in all three distinct ecosystems there is a significant decline  in spe-
cies over time – green curve, see next alinea. These trends are based on the Living 
Planet Index (LPI)14 that acts as a global species indicator index.

Indexes – such as the LPI – use different sources of data such as government 
reports, scientific papers, and research programs. Because of this, these indicator 
indexes automatically suffer from a variety of publication biases such as lack of 
resources or infrastructure for monitoring, difficulties in accessing sites as well as 

14 https://livingplanetindex.org/home/index

Fig. 12.21 Biodiversity, ecosystems functioning, ecoservices and drivers of change
Source: Adapted from Secretariat CBD (2006:14)
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the tendency for monitoring to occur in areas where scientists live and work or what 
people like to watch – for example bird watching – (Collen & Nicholson, 2014; 
McRae et al., 2017). Therefore, the data accuracy differs per geographic region and 
taxonomic group.

In order to be able to take adequate measures on species decline, it is necessary 
to understand the impacts of threats on biodiversity and ecosystem services. 
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Fig. 12.22 Links between food, energy, and biodiversity loss
Source: Adapted from Secretariat CBD (2006:65)
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This can only be done if based on accurate trends. According to the analysis of 
McRae et al. (2017), the trends in population decline, as presented by the LPI, are 
even stronger15 if corrected (green lines in Fig. 12.23) for several biases involved in 
the use of collected data, such as explained in the previous alinea. Not only do the 
results show steeper declines than previously estimated, they also suggest that those 
species for which there is poorer data coverage may be declining more rapidly. So, 
just like the extinction debt mentioned in Sect. 3.1.2 on metapopulations, this infor-
mation should ring even more alarm bells.

3.2.2  Climate Change as a Complex Driver of Biodiversity Loss

Climate change may be defined by changing of the average weather or climate on 
the long term. Climate on Earth is basically formed by the interaction of the atmo-, 
hydro-, cryo-, litho- and biosphere, resulting in a complex of currents and patterns 
of water and air that are mainly driven by differences in the distribution of solar 
energy. These differences in energy result from the way in which the energy of the 
sun reaches the Earth and is distributed from the equator towards the poles. This 
process is influenced by many factors of which atmospheric humidity and the accu-
mulation of greenhouse gasses – such as carbon dioxide – are most important. Since 
carbon dioxide is a strong greenhouse gas, its accumulation due to fossil fuel com-
bustion on the one hand and deforestation on the other plays a crucial role in global 

15 McRae et al. (2017) corrected the original LPI 1970–2012 for diversity gaps across geographical 
region and species. Based on a proportional weighted index, they estimated a global population 
decline in vertebrate species between 1970–2012 of 58% rather than 20% from an index with no 
proportional weighting. From this data set, comprising 14,152 populations of 3706 species from 
3095 data sources, they also found that freshwater populations have declined by 81%, marine 
populations by 36%, and terrestrial populations by 38% when using proportional weighting – com-
pared to trends of −46%, +12% and +15% respectively.

Fig. 12.23 Comparison of unweighted (red) and diversity weighted (green) Living Planet Index 
(LPI) for each system
(a) Terrestrial; (b) Freshwater; (c) Marine. Solid colored lines show the average trend and shaded 
regions show the 95% -confidence interval of the trend
Source: Adapted from McRae et al. (2017)
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warming. Climate change also involves extreme weather events like hurricane inci-
dence, flooding and drought (Knutson et al., 2020; Kossin et al., 2020), sea-level 
rise, and secondary effects such as desertification, famine, and human conflicts.

Since this chapter focuses on biodiversity-stability, an extensive treatise on cli-
mate change is beyond its scope. More precisely, we will mainly focus on two major 
aspects of global warming: extreme temperature and sea-level rise. These two fac-
tors are significant driving forces of biodiversity loss and ecological regime shifts, 
resulting indirectly from human presence and behavior. Since habitat destruction 
and specific species loss act as drivers of ecological regime shifts, even affecting 
climate change, these are also briefly discussed. So, anthropogenic climate change 
may simultaneously be explained by top-down as well as bottom-up processes.

 A. Global Warming as a Top-Down Driver of Eco-Social Conflict
Based on population dynamics, global warming, and physiology, Xu et al. (2020) 

and Raymond et al. (2020) indicate that in a business-as-usual climate scenario, the 
geographical position of the current temperature niche that humans, their crop and 
livestock have occupied for millennia will shift more over the coming 50 years than 
it has done over the past 6000 years. According to Xu et al. (2020), without migra-
tion one third of the global population is projected to experience a mean annual 
temperature over 29  °C.  Such temperatures are currently found in only 0.8% of 
Earth’s land surface, mostly concentrated in the Sahara (Fig. 12.24). Under these 
circumstances, the upper physiological limit of humans’ ability to efficiently shed 
heat is reached.

Fig. 12.24 Expansion of extremely hot regions in a business-as-usual climate scenario
In the current climate, Mean Average Temperatures (MAT’s) >29 °C are restricted to the small 
dark areas in the Sahara region. In 2070, such conditions are projected to occur throughout the 
shaded area. Absent migration that area would be home to 3.5 billion people in 2070. Background 
colors represent the current MATs
Source: Adapted from Xu et al. (2020)
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To better understand the temperature niche, a normal internal human body tem-
perature of 36.8° ± 0.5 °C requires skin temperatures of around 35 °C to maintain a 
gradient directing heat outward from the core. Once the air temperature rises above 
this threshold, metabolic heat can only be shed via sweat-based latent cooling, and 
at about 35 °C, this cooling mechanism loses its effectiveness altogether (Raymond 
et al., 2020). Although different organisms develop different thermoregulation strat-
egies, their physiology shares the same chemical basis on many levels. For instance, 
enzyme (which are made of protein) misfunctioning starts at a specific critical tem-
perature due to the denaturation of the enzyme. Therefore, each organism is limited 
to a certain temperature-humidity range (Taiz & Zeiger, 1991; Rendall et al., 1997; 
Chapman, 1998; Yahav, 2015). Reaching the upper critical temperature is lethal and, 
since ideal physiological and behavioral conditions are seldom met, severe mortal-
ity already occurs at much lower temperatures (Raymond et al., 2020).

Not only will inhospitality of Earth’s surface increase due to the extension of 
hot arid areas, also parts of hot humid areas will be inhospitable for man. This is 
shown in Fig. 12.24. Logically, the emergence of heat and humidity will not be 
too severe just for human tolerance. It may lead, however, to species loss due to 
migration and  – local  – extinction. On top of this, it is likely that the spatial- 
temporal dynamics of vector and reservoir species will also be influenced, affect-
ing human and animal health (Behnassi et  al., 2017; Kahime et  al., 2016; 
Takken, 2016).

Next to temperature rise, global warming also leads to sea-level rise and will, 
therefore, directly affect both island and mainland ecology. Since islands are com-
pletely surrounded by water, they are highly prone to changes in sea-level rise. 
Islands are home to more than 20% of terrestrial plant and vertebrate species of 
the world with an endemism approximately eight to nine and a half times higher 
than on continents (Kier et al., 2009). Although different scenarios exist (Mengel 
et al., 2016; NOAA, 2017), even in the most optimistic scenarios, island biodiver-
sity is likely to be affected since very low-lying islands are presumed to become 
partly or completely flooded. Besides this, sea-level rise will damage or destroy 
non-saline habitat parts of islands forcing species to leave, adapt or die (Courchamp 
et al., 2014). On top of that, according to Island biography rules (MacArthur & 
Wilson, 1967), a decrease in island surface and greater distance to the next source 
or mainland will lead to species decline and higher extinction rates (see Sect. 
2.1.4 on meta- populations). In the coastal zones of mainland, comparable effects 
are likely to occur. Greater tidal ranges will lead to periodic floods that will 
destroy non-saline habitats. Increased frequency and amplitude of seawater floods 
are also expected to be more common as well as the increase of coastal erosion 
and saline-water intrusion (Courchamp et al., 2014; Idier et al., 2017). Taking all 
other possible effects of climate change into account, habitats are likely to be 
altered even more. Therefore, a further degradation of ecological-social coviabil-
ity lies ahead.

 B. Ecological Regime Shifts: Bottom-Up and Top-Down Aspects Affecting Desirable 
Ecological States
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Ecological and eco-social regime shifts may more easily occur if resilience (see 
Sect. 2.1) has been reduced as a consequence of human actions. According to Folke 
et al. (2004), these actions can be defined into the following categories:

• Removal of functional groups of species and their response diversity, such as the 
loss of whole trophic levels (top-down effects);

• Impact on ecosystems via emissions of waste and pollutants (bottom-up effects) 
and climate change (top-down effects); and

• Alteration of the magnitude, frequency, and duration of disturbance regimes to 
which the biota is adapted.

Climate change is part of this complex of factors that influence ecological resilience 
and trigger ecosystems to shift to other states, from desirable to undesirable ones. 
However, the presence of biota and its organization at the system level also has an 
impact on climate. So, climate change caused primarily by anthropogenic influence 
should be approached as both a bottom-up and top-down process.

According to for example Fearnside and Laurance (2004), the effects of tropical 
deforestation on greenhouse gas emission and global warming are substantial. The 
rapid destruction of tropical forests is considered a major source of carbon dioxide, 
methane, and nitrous oxide, simultaneously creating an absorption capacity defi-
ciency. Next to a reduced capacity to absorb carbon dioxide, deforestation causes 
changes in evaporation and rainfall cycle. This is of significance, in particular in the 
tropical regions where forest mitigates warming through evaporation cooling. So, 
deforestation amplifies anthropogenic effects on climate change (Fearnside & 
Laurance, 2004; Bonan, 2008; Staver et  al., 2011; Wright et  al., 2017; Cooper 
et al., 2020).

Wright et al. (2017) provide insights into the mechanism by which interactions 
among land surface processes, atmospheric convection, and biomass burning may 
alter the timing of wet season onset. In the Southern parts of Amazonia for example, 
this can lead to the extension of the dry season which enhances regional vulnerabil-
ity (Wright et al., 2017). Also, further extension of the dry season may lead to a 
regime shift from tropical rainforest to savanna (Staver et al., 2011), if not desert. 
This may only take years to decades since each additional unit area of an ecosystem 
provides an increasingly smaller unit in time taken for that system to collapse. This 
means that large systems, like the Amazon rainforest, but also marine systems like 
the Caribbean coral reefs, tend to shift more slowly than small systems, but dispro-
portionately faster (Cooper et al., 2020).

These kinds of climate-driven regime shifts, whether or not initially induced by 
habitat destruction (both legal and illegal) have serious consequences for Earth’s 
biodiversity. Also, species loss itself can be a significant driver of regime shifts. For 
example, the loss of important major herbivores such as elephants, rhinoceroses, 
and apex predators like lion, leopard, and hyena due to poisoning, (il)legal wildlife 
trade and land-use change can trigger regime shifts. Therefore, (il)legal wildlife 
poisoning and trade as well as tropical forest loss, directly related to e.g. narcotic 
trafficking, form major threats to biodiversity-stability (Folke et al., 2004; Shannon 
et al., 2011; Pellegrini et al., 2017; Sesnie et al., 2017; Van Uhm 2016).
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Concerning all this, and with respect to human well-being, utterly attention 
towards the need for (new) policies to focus specifically on restoring and safeguard-
ing ecosystems is needed since the capacities for self-repair of ecosystems can no 
longer be taken for granted. Thus, linking biodiversity conservation with goals 
related to sustainable and adaptive development, and the needs of the poor, the 
indigenous, the local communities on one hand, and modernized urban life on the 
other, policies may enable societies to survive in the long term (Folke et al., 2004; 
Secretariat of CBD, 2014).

4  Conclusions

In the above analysis, the ecosystem stability theory has been explained by early 
models, evolving towards ideas about how biodiversity and functional overlap of 
species create ecological system resilience, resulting in complex ecosystem services 
that provide ecological safety and security. In addition, it has been shown that bio-
diversity, habitat, and climate change are all interrelated, influenced by, and crucial 
to human existence. Therefore, a profound understanding of ecological fundamen-
tals is critical to any strategy involved in maintaining long-term viability between 
humans and nature. Against this background, the current COVID-19 pandemic sim-
ply seems to acts as an – early – indicator of conflict and mass migration.

For decades, the loss of species and habitat has increased to such an extent that it 
has even affected the climate system. As climate change affects resource availabil-
ity, it therefore influences conflict behavior at different organizational levels, from 
individuals to intra- and international relations. According to Barthos and Wehr 
(2002), conflict behavior can occur for six main reasons: the parties may have (or 
think they have) incompatible goals; they may each have achieved a high degree of 
solidarity; have organized themselves for conflict; mobilized their conflict resources; 
be hostile to their adversaries; and may have sufficient material resources. One of 
the prominent examples can be found in conflicts regarding the availability of fresh 
water. Since water is a primary necessity of life, physiological stress will influence 
the conflict behavior of the individuals involved. Conflict behavior can manifest 
itself in aggression and fear.

According to Lorenz (1966), aggression and fear are both developed to act as 
specific cues for communicating emotional states, reducing the risk of intraspecific 
damage. However, supported by the complex of factors mentioned above, this com-
munication system sometimes fails, resulting in local and regional intra- or interna-
tional conflicts. In those situations, aggression and fear can lead to both internal and 
external movements of people. From a biological point of view, migration – as a 
form of movement – can be seen as an adaptation to resources that fluctuate spatio-
temporally either seasonally or less predictably. Migration plays a central role in the 
spatial dynamics of mobile (animal) populations and differs largely in both form 
and function from the within-population mixing resulting from postnatal dispersal 
and from the inter-patch movements that characterize metapopulations. Since 
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dispersal and migration both hold proximate stimuli and ultimate consequences, 
specifically related to the level of individuals (‘behaviorally’) or populations (‘eco-
logically’) (Dingle & Drake, 2007), what is the ecological relevance of conflict and 
migration?

This chapter provides ecological principles to make the reader deduce that 
resource and migration-driven conflicts generate new and direct environmental 
issues. Not only do these impacts have uncontrolled effects on the displaced indi-
viduals, but they also affect the socio-ecological systems they have left and those to 
which they have migrated. For Laundré et al. (2010), the long-term consequence of 
these issues is a cascade of restless ecological and socio-political effects.

In addition to climate-driven conflict and migration, terrorist and criminal activi-
ties can be the drivers of conflict and migration. On the one hand, stimulating migra-
tion by spreading fear and facilitating human trafficking; on the other by facilitating 
socio-ecological regime shifts through their impact on the environment. Known 
effects include habitat destruction by coca plantations and more complex ecological 
effects resulting from the illegal hunting of ecological engineering species such as 
rhinoceroses, elephants, and chimpanzees. Indeed, organized crime is responsible 
for millions of dollars in illicit wildlife trade, the fourth largest form of illegal activ-
ity in the world. It, therefore, weakens the socio-ecological quality of life and causes 
various forms of conflict. This makes it a serious threat to the long-term resilience 
and survival of many socio-ecological systems. Since global organizations have not 
been able to stop the phenomenon of illegal species and habitat loss (it has even 
accelerated), it may have long been time to combine existing methods with more 
radical but well-organized countermeasures.

Acknowledgments I wish to thank the following persons for providing insightful critiques on an 
early edition of this chapter: Piet Wit, Victor Spaan, Gerard Lucius, and Dr. Himangana Gupta. 
Last but not least, I would like to thank Dr. Mohamed Behnassi for his pertinent advice and above 
all for allowing me the opportunity to write and publish this chapter.

References

Akiner, M. M., Demirci, B., Babuadze, G., Robert, V., & Schaffner, F. (2016). Spread of the inva-
sive mosquitoes Aedes aegypti and Aedes albopictus in the Black Sea region increases risk of 
chikungunya, dengue, and Zika outbreaks in Europe. PLoS Neglected Tropical Diseases, 10(4), 
e0004664.

Anhlan, D., Grunmann, N., Makalowski, W., Ludwig, S., & Scholtissek, C. (2011). Origin of the 
1918 pandemic H1N1 influenza A virus as studied by codon usage patterns and phylogenetic 
analysis. RNA, 17, 64–73. Cold Spring Harbor Laboratory Press. RNA Society.

Barthos and Wehr. (2002). Using conflict theory. Cambridge Univerity Press.
Barrière, O., Behnassi, M., David, G., et al. (2019). Coviability of social and ecological systems: 

Reconnecting mankind to the biosphere in an era of global change. Vol 2: Coviability ques-
tioned by a diversity of situations. Springer.

Baud, D., Qi, X., Nielsen-Saines, K., Musso, D., Pomar, L., & Favre, G. (2020). Real estimates 
of mortality following COVID-19 infection. The Lancet Infectious Diseases. March, 12, 2020. 
https://doi.org/10.1016/S1473- 3099(20)30195- X

F. Kruidbos

https://doi.org/10.1016/S1473-3099(20)30195-X


287

Beasley, D., & Paul, K. (2020). Two New  York cats become first US pets to test positive for 
COVID-19. Reuters. Health News, 23 April 2020.

Behnassi, M., et  al. (2017). Assessing health vulnerability to climate change in Morocco: 
Governance and adaptation options. In M. Bouzid (Ed.), Examining the role of environmental 
change on emerging infectious diseases and pandemics (pp. 138–162). IGI Global, , ISBN: 
9781522505532.

Bonan, G. (2008). Forests and climate change: Forcings, feedbacks, and the climate benefits of 
forests. Science, 320, 1444–1449.

Botton, S., Van Heusden, M., Parson, J. R., Smidt, H., & Van Straalen, N. (2006). Resilience of 
microbial systems towards disturbances. Critical Reviews in Microbiology, 32, 101–112.

Cale, P. G. (1999). The spatial dynamics of White-browed Babbler groups in a fragmented agricul-
tural landscape. PhD thesis. University of New England.

Chapman, R. F. (1998). Chapter 19: Thermal relations. In The insects: Structure and function (4th 
ed., pp. 509–528). Cambridge University Press.

Collen, B., & Nicholson, E. (2014). Taking the measure of change. Science, 346, 166–167.
Cooper, G.  S., Willcock, S., & Dearing, J.  A. (2020). Regime shifts occur disproportionately 

faster in larger ecosystems. Nature Communications, 11, 1175. https://doi.org/10.1038/
s41467- 020- 15029- x

Courchamp, F., Hoffmann, B. D., Russel, J. C., Leclerc, C., & Bellard, C. (2014). Climate change, 
sea-level rise, and conservation: keeping island biodiversity afloat. Trends in Ecology and 
Evolution, 3, 127–130. Elsevier.

Darwin, C. (1859). On the origin of species by means of natural selection, or the preservation of 
favoured races in the struggle for life. John Murray.

Den Boer, P. J., & De Vries, H. H. (1990). Survival of populations of Agonum ericeti panz. (Col., 
Carabidae) in relation to fragmentation of habitats. Netherlands Journal of Zoology, 40(3), 
483–498.

Den Boer, P. J., De Vries, H. H., & van Dijk, T. S. (1996). Ground beetle species in heathland 
fragments in relation to survival, dispersal, and habitat preference. Oecologia, 107, 332–342.

Dingle, H., & Drake, A. (2007). What is migration? Bioscience, 37(2), 113–121.
Ehrlich, P. R., & Ehrlich, A. H. (1981). Extinction: The causes and consequences of the disappear-

ance of species. Random House.
Elton, C. S. (1958). The ecology of invasions by animals and plants. Methuem and Co. Ltd.
European Union. (2019). The European Union one health 2018 Zoonoses report. European Food 

Safety Authority and European Centre for Disease Prevention and Control.
Fǎlcuţǎ, E., Prioteasa, L. F., Horváth, C., et al. (2020). The invasive Asian tiger mosquito Aedes 

albopictus in Romania: Towards a country-wide colonization? Arthropods and Medical 
Entomology, 119, 841–845.

Faust, C. L., Dobson, A. P., Gottdenker, N., et al. (2016). Null expectations for disease dynamics 
in shrinking habitat: Dilution or amplification? Philosophical Transactions B, 327, 20160173.

Fearnside, P. M., & Laurance, W. F. (2004). Tropical deforestation and greenhouse-gas emissions. 
Ecological Applications, 14(4), 982–986.

Folke, C., Carpenter, S., Walker, B., Sheffer, M., Elmqvist, T., Gunderson, L., & Holling, 
C. S. (2004). Regime shifts, resilience, and biodiversity in ecosystem management. Annual 
Review of Ecology, Evolution, and Systematics, 2004(35), 55–81.

Frank, D. A., & McNaughton, S. J. (1991). Stability increases with diversity in plant communities: 
Empirical evidence from the 1988 Yellowstone drought. Oikos, 62(3), 360–362.

Gildenhard, M., Rono, E. K., Diarra, A., et al. (2019). Mosquito microevolution drives plasmo-
dium falciparum dynamics. Nature Microbiology, 4, 941–947.

Guo, Q. (2015). Island biogeography theory: Emerging patterns and human effects. Reference 
module in earth systems and environmental sciences. Elsevier.

Haddad, N. M., Brudvig, L. A., Clobert, J., et al. (2015). Habitat fragmentation and its lasting 
impact on Earth’s ecosystems. Science Advances, 1(2), e15000052.

Harrison, S. (1991, January). Local extinction in a metapopulation context: An empirical evalua-
tion. Biological Journal of the Linnean Society, 42(1–2), 73–88.

12 Ecology of Zoonotic Pathways Indicating Conflict and Mass Migration

https://doi.org/10.1038/s41467-020-15029-x
https://doi.org/10.1038/s41467-020-15029-x


288

Harrison, S., & Taylor, A. D. (1997). Empirical evidence for metapopulation dynamics. In I. Hanski 
& E.  Gilpin (Eds.), Metapopulation biology: Ecology, genetics and evolution (pp.  27–42). 
Academic Press. Elsevier.

Hofmeester, T.  R. (2016). The role of host diversity in Borrelia burgdorferi s.s. dynamics. In 
M. A. H. Braks, S. E. van Wieren, W. Takken, & H. Sprong (Eds.), Ecology and prevention 
of Lyme borreliosis (Ecology and control of vector-borne diseases) (Vol. 4, pp.  173–186). 
Wageningen Academic Publishers.

Hofmeester, T. R., Jansen, P. A., Wijnen, H. J., Coipan, E. C., Fonville, M., Prins, H. H. T., Sprong, 
H., & Wieren van, H. S. (2017). Cascading effects of predator activity on tick-borne disease 
risk. Proceedings of the Royal Society B Biological Sciences, 284, 20170453.

Holling, C. S. (1973). Resilience and stability of ecological systems. Annual Review of Ecology 
and Systematics, 4(1973), 1–23.

Holling, C. S. (1992). Cross-scale morphology, geometry, and dynamics of ecosystems. Ecological 
Monographs, 62(4), 447–502.

Holling, C.  S. (1996). Engineering resilience versus ecological resilience. In P.  Schulze (Ed.), 
Engineering within ecological constrains (pp. 31–44). National Academy.

Hufnagel, L., Brockmann, D., & Geisel, T. (2004). Forecast and control of epidemics in a global-
ized world. PNAS, 101(42), 15124–15129.

Idier, D., Paris, F., Le Cozannet, G., Boulahya, F., & Dumas, F. (2017). Sea-level rise impacts on 
the tides of the European shelf. Continental Shelf Research, 137, 56–71.

Isbell, F. (2010). Causes and consequences of biodiversity declines. Nature Education Knowledge, 
3(10), 54.

Johnson, P.  T. J., Preston, D.  L., Hoverman, J.  T., & Richgels, K.  L. D. (2013). Biodiversity 
decreases disease through predictable changes in host community competence. Nature, 494, 
230–233.

Jones, K. E., Patel, N., Levy, M., et  al. (2008). Global trends in emerging infectious diseases. 
Nature, 2008(451), 990–994.

Karesh, W. B., Dobson, A., Lloyd-Smith, J. O., et al. (2012). Ecology of zoonoses: Natural and 
unnatural histories. The Lancet, 2012(380), 1936–1945.

Katz, L. M. (2019). The emergence of zoonotic pathogens as agents of concern in transfusion 
medicine. In H. Shan & R. Dodd (Eds.), Blood safety (pp. 189–206). Springer.

Keven, J. B., Katusele, M., Vinit, R., et al. (2019). Species abundance, composition, and nocturnal 
activity of female Anopheles (Diptera: Culicidae) in malaria-endemic villages of Papua New 
Guinea: Assessment with barrier screen sampling. Malaria Journal, 18, 96.

Khalil, H., Ecke, F., Evander, M., Magnusson, M., & Hornfeldt, B. (2016). Declining ecosys-
tem health and the dilution effect. Scientific Reports, 6, article number 31314. https://doi.
org/10.1038/srep31314

Kahime, K., Behnassi, M., Mohammed, M., Samia, B., & Boumezzough, A. (2016). Infectious 
diseases and climate: Case of Morocco. Journal of Coastal Life Medicine, 4(8), 659–662.

Kier, G., Kreft, H., Lee, T. M., Jetz, W., Ibisch, P., Nowicki, C., Mutke, J., & Barthlott, W. (2009). 
A global assessment of endemism and species richness across island and mainland regions. 
PNAS, 106(23), 9322–9327.

Kilpatrick, A. M., & Randolph, S. E. (2012). Drivers, dynamics, and control of emerging vector- 
borne zoonotic diseases. The Lancer, 380, 1946–1955.

Knutson, T., et al. (2020). Tropical cyclones and climate change assessment: Part 2. Projection 
response to anthropogenic warming. American Meteorological Society, 303–322.

Kossin, J. P., Knapp, K. R., Olander, T. L., & Velden, C. S. (2020). Global increase in major tropi-
cal cyclone exceedance probability over the past four decades. PNAS. https://doi.org/10.1073/
pnas.1920849117

Laundré, J. W., Hernández, L., & Ripple, W. J. (2010). The landscape of fear: Ecological implica-
tions of being afraid. The Open Ecology Journal, 3, 1–7.

Levi, T., Kilpatrick, A. M., Mangel, M., & Wilmers, C. C. (2012). Deer, predators, and the emer-
gence of Lyme disease. PNAS. USA., 109(27), 10942–10947.

F. Kruidbos

https://doi.org/10.1038/srep31314
https://doi.org/10.1038/srep31314
https://doi.org/10.1073/pnas.1920849117
https://doi.org/10.1073/pnas.1920849117


289

Levins, R. (1969). Some demographic and genetic consequences of environmental heterogeneity 
for biological control. Bulletin of the Entomological Society of America, 15(3), 237–240.

LoGiudice, K., Ostfeld, R. S., Schmidt, K. A., & Keesing, F. (2003). The ecology of infectious 
disease: Effects of host diversity and community composition on Lyme disease risk. PNAS, 
100, 567–571.

Lorenz, C. (1966). On Aggression (M. Kerr Wilson, Trans.). Harcourt and World.
MacArthur, R.  H., & Wilson, E.  O. (1967). The theory of island biogeography. Princeton 

University Press.
Marano, N., & Pappaioanou, M. (2004). Historical, new, and reemerging links between human and 

animal health. Emerging Infectious Diseases, 10(12), 2065–2066.
McCann, K. S. (2000). The diversity-stability debate. Nature, 2000(405), 228–233.
McGrady-Steed, J., & Morin, P. J. (2000). Biodiversity, density compensation, and the dynamics 

of populations and functional groups. Ecology, 81, 361–373.
McGreevy, N. (2020). A tiger in the Bronx Zoo tested positive for COVID-19. 

Smithsonian Magazine. https://www.smithsonianmag.com/smart- news/
tiger- bronx- zoo- tested- positive- covid- 19- 180974624/

McRae, L., Deinet, S., & Freeman, R. (2017). The diversity-weighted living planet index: 
Controlling for taxonomic bias in a global biodiversity indicator. PLoS One, 12(1), e0169156. 
https://doi.org/10.1371/journal.pone.0169156

Mengel, M., Leverman, A., Frieler, K., Robinson, A., Marzeion, B., & Winkelmann, R. (2016). 
Future sea level rise constrained by observations and long-term commitment. PNAS, 13(10), 
2597–2602.

Mikkelson, G. M. (2009). Diversity-stability hypothesis. In J. B. Callicott & R. Frodeman (Eds.), 
Encyclopedia of environmental ethics and philosophy.

Millennium Ecosystem Assessment. (2005). Ecosystems and human well-being: Synthesis. 
Island Press.

Mills, L. S., Soule, M. E., & Doak, D. F. (1993). The keystone-species concept in ecology and 
conservation. Bioscience, 43(4), 219–224.

Morse, S. S., Mazet, J. A. K., Woolhouse, M., et al. (2012). Prediction and prevention of the next 
pandemic zoonosis. The Lancet, 380, 1956–1965.

National Oceanic Atmospheric Administration (NOAA). (2017). Global and regional sea level rise 
scenario’s for the United States. NOAA technical report NOS CO-OPS 083. U.S. Department 
of Commerce. National Ocean Service. Centre for Operational Oceanographic Products and 
Services.

Nupp, T. E., & Swihart, R. K. (1996). Effect of forest patch area on population attributes of white- 
footed mice (Peromyscus leucopus) in fragmented landscapes. Canadian Journal of Zoology, 
74, 467–472.

Nupp, T. E., & Swihart, R. K. (2000). Landscape-level correlates of small-mammal assemblages 
in forest fragments of farmland. Journal of Mammalogy, 81, 512–526.

Olson, D. M., Dinerstein, E., Wikramananyake, E. D., Burgess, N. D., et al. (2001). Terrestrial 
ecoregions of the world: A new map of life on earth. Bioscience, 51(11), 993–938.

Opdam, P. (1991). Metapopulation theory and habitat fragmentation: A review of holarctic breed-
ing bird studies. Landscape Ecology, 5(2), 93–106.

Ostfeld, R. S., & Holt, R. D. (2004). Are predators good for your health? Evaluating evidence 
for top-down regulation of zoonotic disease reservoirs. Frontiers Ecological Environment, 
2(1), 13–20.

Ostfeld, R. S., & Keesing, F. (2000). Biodiversity and disease risk: The case of Lyme disease. 
Conservation Biology, 14(3), 722–728.

Ostfeld, R. S., & LoGiudice, K. (2003). Community disassembly, biodiversity loss, and erosion of 
an ecosystem service. Ecology, 84(6), 1421–1427.

Patz, J. A., Daszak, P., Tabor G. M., et al., and Members of the Working Group on Land-Use Change 
and Disease Emergence. (2004). Unhealthy landscapes: Policy recommendations on land use 
change and infectious disease emergence. Environ Health Perspectives, 112, 1092–1098.

12 Ecology of Zoonotic Pathways Indicating Conflict and Mass Migration

https://www.smithsonianmag.com/smart-news/tiger-bronx-zoo-tested-positive-covid-19-180974624/
https://www.smithsonianmag.com/smart-news/tiger-bronx-zoo-tested-positive-covid-19-180974624/
https://doi.org/10.1371/journal.pone.0169156


290

Paine, R.  T. (1969). A note on trophic complexity and community stability. The American 
Naturalist, 103(929), 91–93.

Pellegrini, A. F. A., Pringle, R. M., Govender, N., & Hedin, L. O. (2017). Woody plant biomass and 
carbon exchange depend on elephant-fire interactions across a productivity gradient in African 
savanna. Journal of Ecology, 105, 111–121.

Peterson, G., Allen, G. R., & Holling, C. S. (1998). Ecological resilience, biodiversity, and scale. 
Ecosystems, 1, 6–18. Springer-Verlag.

Proulx, R., Wirth, C., Voigt, W., Weigelt, A., et al. (2010). Diversity promotes temporal stability 
across levels of ecosystem organization in experimental grasslands. PLoS One, 5(10), e13382. 
https://doi.org/10.1371/journal.pone.0013382

Rendall, D., Burggren, W., & French, K. (1997). Chapter 16: Using energy: Meeting environ-
mental challenges. In Eckert animal physiology: Mechanism and adaptations (pp. 665–722). 
W.H.F. Freeman and Company.

Raymond, C., Matthews, T., & Horton, R. M. (2020). The emergence of heat and humidity too 
severe for human tolerance. Science. Advances, 6, eaaw1838.

Richardson, D. M., & Pyšek, P. (2007). Classics in physical geography revised. Elton C.S. 1958.: 
The ecology of invasions by animals and plants. London: Methuen. Progress in Physical 
Geography, 31(6), 659–666.

Ritchie, M. E., & Olff, H. (1999). Spatial scaling laws yield a synthetic theory of biodiversity. 
Nature, 400, 557–560.

Rohr, J. R., Barrett, C. B., Civitello, D. J., et al. (2019). Emerging human infectious diseases and 
the links to global food production. Nature Sustainable, 2, 445–456.

Rosenblatt, D.  L., Heske, E.  J., Nelson, S.  L., Barber, D.  M., Miller, M.  A., & MacAllister, 
B. (1999). Forest fragments in east-Central Illinois: Islands or habitat patches for mammals? 
American Midland Naturalist, 141, 115–123.

Scheffer, M., Carpenter, S., Foley, J. A., Folke, C., & Walker, B. (2001). Catastrophic shifts in 
ecosystems. Nature, 413, 591–596.

Schindler, D. W. (1990). Experimental perturbations of whole lakes as tests of hypotheses concern-
ing ecosystem structure and function. Oikos, 57, 25–41.

Schmidt, K. A., & Ostfeld, R. S. (2001). Biodiversity and the dilution effect of disease ecology. 
Ecology, 82(3), 609–619.

Secretariat of the Convention on Biological Diversity (CBD). (2006). Global biodiversity outlook 
2. Montreal.

Secretariat of the Convention on Biological Diversity (CBD). (2014). Global biodiversity outlook 
4: A mid-term assessment of progress towards the implementation of the strategic plan for 
biodiversity 2011–2020. Montreal.

Sesnie, E. S., Tellman, B., Wrathall, D., McSweeney, K., Nielson, E., Benessaiah, K., Wang, O., 
& Rey, L. (2017). A spatio-temporal analysis of forest loss related to cocaine trafficking in 
Central America. Environmental Research Letters, 12, 054015.

Shannon, G., Thaker, M., Vanak, T.  A., Page, B.  R., Grant, R., & Slotow, R. (2011). Relative 
impact of elephant and fire on large trees in a Savanna ecosystem. Ecosystems, 14, 1372–1381.

Shi, J., Wen, Z., Zhong, G., et al. (2020). Susceptibility of ferrets, cats, dogs and other domesticated 
animals to SATRS-coronavirus 2. Science, 2020. https://doi.org/10.1126/science.abb7015

Simberloff, D. S. (1976). Experimental zoogeography of islands: Effects of island size. Ecology, 
57, 629–641.

Simberloff, D. S., & Abele, L. G. (1976). Island biogeography theory and conservation practice. 
Science, 191, 285–286.

Smit, R., Dijk, F., Kruidbos, F., et  al. (2003). Populatiedynamiek en fenologie van teken in 
Nederland: effecten van geografische ligging, habitat en microklimaat op tekenpopulaties. 
Infectieziekten Bulletin. RIVM, 14(5), 167–170.

Staver, A. C., Archibald, S., & Levin, S. A. (2011). The global extent and determinants of savanna 
and forest as alternative biome states. Science, 334, 230–232.

Taiz, L., & Zeiger, E. (1991). Plant physiology. Chapter 14: Stress physiology (pp. 346–370). The 
Benjamin /Cummings Publishing Company, Inc.

F. Kruidbos

https://doi.org/10.1371/journal.pone.0013382
https://doi.org/10.1126/science.abb7015


291

Takken, W. (2016). Phenology of Ixodes ricinus and Lyme borreliosis risk. In M. A. H. Braks, 
S. E. van Wieren, W. Takken, & H. Sprong (Eds.), Ecology and prevention of Lyme borreliosis 
(Ecology and control of vector-borne diseases) (Vol. 4, pp. 149–171). Wageningen Academic 
Publishers.

Taubenberger, J.  K., & Morens, D.  M. (2006). 1918 influenza: The mother of all pandemics. 
Emerging Infectious Diseases, 12(1), 15–22.

Tilman, D., Reich, P.  B., & Knop, J.  M. H. (2006). Biodiversity and ecosystem stability in a 
decade-long grassland experiment. Nature Letters, 441, 629–632.

Van Uhm, D. P. (2016). The illegal wildlife trade. Inside the world of poachers, smugglers and 
traders (Studies of organized crime 15). Springer.

Van Buskirk, J., & Ostfeld, R. S. (1995). Controlling Lyme disease by modifying the density and 
species composition of tick hosts. Ecological Applications, 5, 1133–1140.

Van Buskirk, J., & Ostfeld, R. S. (1998). Habitat heterogeneity, dispersal and local risk of exposure 
to Lyme disease. Ecological Applications, 8, 365–378.

Vidal, J. (2020). Tip of the iceberg: Is our destruction for nature responsible for COVID-19? The 
Guardian, 18 March 2020.

Walker, B. (1992). Biological diversity and ecological redundancy. Conservation Biology, 6, 18–23.
Walker, B. (1995). Conserving biological diversity through ecosystem resilience. Conservation 

Biology, 9, 747–752.
Wang, L.-F., & Crameri, G. (2014). Emerging zoonotic viral diseases. Revue Scientifique et 

Technique (International Office of Epizootics), 33(2), 569–581.
WHO EMRO. (2020). Zoonotic disease: Emerging public health threats in the region. http://www.

emro.who.int/fr/about- who/rc61/zoonotic- diseases.html
Wilke, A. B. B., Benelli, G., & Beier, J. C. (2020). Beyond frontiers: On invasive alien mosquito 

species in America and Europe. PLoS Neglected Tropical Diseases, 14(1), e0007864.
Woolhouse, M. E. J., Howey, R., Gaunt, E., Reilly, L., Chase-Topping, M., & Savill, N. (2008). 

Temporal trends in the discovery of human viruses. Proceedings of the Royal Society B, 275, 
2111–2115.

Wright, J.  S., Fu, R., Worden, J.  R., Chakraborty, S., Clinton, N.  E., Risi, C., Sun, Y., & Yin, 
L. (2017). Rainforest-initiated wet season onset over the southern Amazon. PNAS, 1621516114.

Xu, C., Kohler T. A., Lenton, T. M., Svenning, J-C., & Scheffer, M. (2020). Future of the human 
climate niche. PNAS.1910114117.

Yahav, S. (2015). Regulation of body temperature: Strategies and mechanism. In C. G. Scanes 
(Ed.), Sturkie’s avian physiology (pp. 869–905). Elsevier.

Yodzis, P. (1981). The stability of real ecosystems. Nature, 289, 674–676.
Zhu, N., et al. (2020, February 7). A novel Coronavirus from patients with pneumonia in China, 

2019. The New England Journal of Medicine, 1–7.

12 Ecology of Zoonotic Pathways Indicating Conflict and Mass Migration

http://www.emro.who.int/fr/about-who/rc61/zoonotic-diseases.html
http://www.emro.who.int/fr/about-who/rc61/zoonotic-diseases.html


293© The Author(s), under exclusive license to Springer Nature 
Switzerland AG 2022
M. Behnassi et al. (eds.), The Climate-Conflict-Displacement Nexus from a 
Human Security Perspective, https://doi.org/10.1007/978-3-030-94144-4_13

Chapter 13
Tree Species Classification of the Conflict 
Regions of Sudan Using RapidEye Satellite 
Imagery

Taisser H. H. Deafalla and Elmar Csaplovics

Abstract In the conflict-affected countries, increasing realization of the fact that 
forests not only provide multiple benefits to local communities but also help in con-
serving the environment and mitigating climate change has created global concern 
for their protection and conservation. However, if these resources have not been 
managed in a sustainable or equitable manner, this leads to further environmental 
degradation and global warming. In this direction, vegetation mapping may be a 
primary requirement for various management and planning activities at the land-
scape level. The study presented here focused on developing methods of tree species 
identification in conflict areas using aerial hyperspectral data. Five RapidEye scenes 
were acquired for that purpose in the Nuba Mountains of Sudan. The Geographic 
Object-Based Classification (GEOBIA) i.e., K-Nearest Neighbor classifier model 
and knowledge-based classifier, built on a developed model of integrated features 
(such as vegetation indices, DEM, and thematic layers), environmental knowledge, 
feature extracted from RapidEye images, and user expert knowledge, was applied to 
generate the species map. The overall accuracy, producer’s accuracy, user’s accu-
racy, and Kappa statistics methods were conducted. Additionally, for more accurate 
results of each class, the best classification result method was also applied. GEOBIA 
provides unprecedented opportunities to classify and detect tree species more accu-
rately, over large areas, with diminishing costs and processing time. The study rec-
ommends that the use of GEOBIA to analyze RapidEye imagery for the identification 
of trees species in the semi-arid region should be integrated with ancillary data such 
as DEM and other levels of GIS data to improve the quality of the results.
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1  Introduction

Conflict/insecurity includes interstate conflicts, internal violence, regional or global 
instability, civil unrest, or political crises that lead to displacement (Deafalla, 2019). 
When we try to deeply understand the concept of conflict, we find it characterized 
by a close succession of events leading to a significant degree of human suffering 
and acutely threatening peace and security. It is a widespread phenomenon across 
the globe, drawing more concern and attention from scholars. Since the end of 
World War II and the Cold War up to date, and despite the efforts to foster peace and 
security made by the international community and many individual countries, the 
number of conflicts and the magnitude of their implications are still high political 
concerns at all scales. This can be explained, among others, by the fact that interna-
tional responses to conflicts have often been short-term and counterproductive, 
while only long peace-building responses have the potential to provide lasting solu-
tions. Indeed, the current crises have numerous causes and manifest in many differ-
ent forms. They go hand in hand with a profound shift in the international order. For 
example, growing instability across the Middle East, Asia, and many parts of Africa 
has presented tremendous challenges for the international community, most notably 
record levels of forced displacement and terror attacks.

Since the 1990s, resource conflicts (e.g., the Angolan Civil War) became ‘pure’ 
resource conflicts and can be described as geoeconomic-geopolitical conflicts. 
Different geographical regions may have different frequencies of conflict intensity. 
Several studies such as Renner (2002) and Kurecic (2015) confirmed that geoeco-
nomic rivalries precede geoeconomic conflicts, i.e., ‘resource wars’ induced by the 
competition for the control of resources. This can happen in certain regions of the 
world that possess abundant resources (e.g., the Gulf of the Guinea region, the 
Middle East, etc.), causing long-term instability which results in very weak oppor-
tunities for both economic and social development.

The inter-country conflicts affect in a variety of ways; this impact also varies 
depending on the characteristics of each area (FAO, 2000). Civilians in conflict are 
often deprived of their income sources and pushed to acute food insecurity. Food 
systems and markets are disrupted, resulting in higher food prices and sometimes 
shortages of water and fuel or food. FAO (2020) estimated that 77 million people 
faced acute food insecurity due to conflict in 2019, more than half of whom lived in 
the Middle East and Asia. Furthermore, the conflict prevents companies from work-
ing and weakens the national economy, reduces job opportunities, increases poverty 
levels, and turns government spending on war. Health systems are often damaged or 
destroyed, leaving communities entirely reliant on humanitarian aid for basic ser-
vices. Besides that, increasing insecurity and roadblocks prevent humanitarian con-
voys from reaching the most vulnerable. On the other hand, the forced movement of 
people in those areas undermines, sometimes for decades, the economic develop-
ment, sustainable livelihoods as well as the capacities of societies and nations 
(Deafalla et al., 2012).
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Given the history of Sudan as a case study, the country is one of the most geo-
graphically and ethnically diverse countries in Africa. Two rounds of a North-South 
civil war have costed the lives of 1.5 million Sudanese. Similarly, the ongoing con-
flict in the Western region of Darfur has driven 2 million people from their homes. 
The Kordofan region was afflicted by conflict for over two decades, leading to 
death, destruction, and population displacement. This ended in 2002 with the 
Comprehensive Peace Agreement. After South Sudan’s secession in June 2011, 
conflict erupted in many parts of Abyei, Blue Nile, and South Kordofan resulting 
inlarge-scale population displacement. In South Kordofan state alone, more than 
630,000 people were displaced or severely affected, further weakening the health 
infrastructure of the State (Deafalla, 2019). After years of insecurity and displace-
ments, exacerbated by drought, failed harvests, and high food prices since 
2009/2010, a complex humanitarian crisis continues in most of Sudan. In 2018, in 
the Greater Darfur region, security improvements allowed substantial numbers of 
internally displaced persons (IDPs) to return home and engage in agricultural activi-
ties. Incidents of fighting had also declined in South Kordofan and Blue Nile States. 
However, 1.9 million IDPs who could not afford the basic food basket and 1.1 mil-
lion refugees and asylum seekers displaced by conflict continued to need humani-
tarian assistance, both in camps and within host communities (Deafalla, 2019). 
While the political and security situation remained calm in the East, minimal 
advancement was made in the implementation of the 2006 Eastern Sudan Peace 
Agreement (ESPA).

The country is currently undergoing a major transition following the April 2019 
overthrow of Omar al-Bashir and subsequent establishment of a civilian-military 
transitional government in August 2019 (Saferworld, 2020). Since then, it is calling 
for a new political paradigm to achieve peace, justice and freedom. The Sudanese 
transitional government prioritized peace efforts in conflict-affected areas. There 
have been renewed initiatives aimed at resolving the long-standing and deadly con-
flicts in Sudan, including in Darfur, Eastern Sudan, and the two areas of South 
Kordofan and the Blue Nile. In August, the transitional government and several 
major armed groups signed a peace agreement that would open humanitarian aid 
routes into areas cut off by conflict (Saferworld, 2020). Unfortunately, the power 
vacuum created at the local state level by the regime collapse led to intercommunal 
tensions once more escalated in some areas in Darfur, Abyei, and Eastern Sudan, 
with about 12,700 people newly displaced (OCHA, 2020). This is in addition to 
pending border issues with Egypt since 1958 in the North and with the Republic of 
South Sudan in the South, and the security crisis in June 2020 on the border between 
Sudan and Ethiopia. The crisis adds more pressure on Sudan’s transitional military- 
civilian government, as it struggles to establish democracy and the rule of law in the 
country, while at the same time dealing with the coronavirus COVID-19 outbreak 
and a weak healthcare system in the country.

On the other hand, despite the availability of newly harvested cereal crops in 
January 2020, food insecurity continues for south Sudanese refugees and IDPs in 
SPLM-N-controlled areas of South Kordofan. It also persists for IDPs and conflict- 
affected households in Jebel Marra region in Darfur, and in several areas of Abyei, 
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northern parts of North Darfur, parts of North Kordofan, and parts of Kassala and 
Red Sea states. From February to May 2020, acute food insecurity deteriorated 
further in South Kordafan, Red Sea, Gedaref, Kassala, and South Darfur states.

In recent years, forest products started to gain considerable importance in Sudan 
due to many reasons such as the exponential development in the use of Non Timber 
Forest Products (NTFPs) in many industries and medicine. Besides, the use of 
NTFPs, as food and drink, is becoming more familiar (Deafalla, 2019). Moreover, 
these products are particularly important during drought and famine (e.g. the famine 
of 1982 and war in 2011 when the NTFPs were the only available food). Information 
about the land cover, particularly the tree species, is crucial on technical, economic, 
and ecological grounds (Raczko & Zagajewski, 2018). In general, forested areas 
cover large expanses making them difficult to analyze using traditional methods of 
creating forest inventory, which also requires substantial financial investment 
(Peerbhay et al., 2013). With the advent of remote sensing (RS), the scope of effec-
tive planning and management of natural resources has considerably widened 
(Maurya et al., 2013). The use of satellite data permits timely and accurate informa-
tion on very short repetitive cycles needed for monitoring (El-Abbas, 2015). It is 
observed that remotely sensed data can meet many of the information needs for 
proper forest management in a short time and at a low cost (Chaudhary, 2003). 
Moreover, RS allows us to collect data from dangerous or inaccessible areas 
(Pumayalli, 2012). Thematic maps are the common form of extracted information 
to end users in a format that is understandable and accessible based on continuously 
developed classification approaches (El-Abbas, 2015). It is precisely these proper-
ties that make satellite remote sensing such an important source of data for studies 
of the Earth’s surface dynamics and atmosphere (Donoghue, 2002).

The Earth is a highly complex system formed by mutually interlinked compo-
nents. Therefore, accurate, timely, and reliable data are very important to analyze 
and study these variations (Ramachandran et al., 2011). Using RS images, research-
ers in forest resource use have provided useful decision-making support and policy 
frameworks for their sustainable management. Methodologies have been developed 
towards this end by various authors (Babu et al., 2002; Sihag et al., 2015). However, 
these products are not adequately treated. There are no clear mechanisms and exten-
sion services to improve their quantity and quality, either through afforestation and/
or development of pre and post-best practices of NTFPs collection (Deafalla, 2019). 
Furthermore, there is a huge lack of reliable data on the geo-location of the tree spe-
cies, their production and trade, and the number of people involved, which makes it 
hard to assess the effective contribution of NTFPs to rural livelihoods (Chikamai & 
Tchatat, 2004). Therefore, the current study attempts to map the NTFPs species and 
investigate the role of these products under specific circumstances like armed con-
flicts. This study would help in designing sound NTFPs management strategy and 
policy guidance.
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2  Study Site

The study area is located in South Kordofan State, bordered by Darfur in the west 
and Republic of South Sudan in the south, White Nile and North Kordofan state in 
the north (Fig. 13.1). The total population of Southern Kordofan State is 1,300,700 
million based on the last population survey conducted in 2008 with a population 
growth rate of 2.4%. The urban population constitutes 21% of the total population 
of South Kordofan, nomads 1.1%, and the sedentary rural population 76.9% (CBS, 

Fig. 13.1 Location of the Study Area
Source: DIVA-GIS, developed by the authors
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2000). Despite the fact that some villages are overwhelmingly Islamic or Christian, 
and some communities practice traditional religions, the Nuba have a long tradition 
of religious tolerance. The region is a mountainous area where elevation reaches up 
to 1000 m. Around 50,000 km2 is covered by Mountains. The high hills are mostly 
ridges separated by narrow V-shaped valleys. The region suffers from extensive ero-
sion and loss of topsoil. It is classified as a sub-humid region (UNDP, 2006), with a 
varying climate, ranging from low-rainfall woodland savanna in the north to rich 
savanna in the south. Annual rainfall ranges from less than 350 mm on the northern 
border to more than 900 mm on the southern border (Mohammed, 2011). The aver-
age daily temperature ranges from 10 to 35 °C with an annual variation of 15 °C (El 
Tahir et al., 2010). The livelihood activities found in the area are agro-pastoralism, 
nomadic pastoralism, horticulture, and rain-fed (subsistence and commercial) agri-
culture. In addition, NTFPs are a source of livelihood (Deafalla, 2019). Since 2011, 
South Kordofan state has also provided shelter for high-rate South Sudanese refu-
gees, nearly 43,845 refugees in 2019 (UNOCHA, 2019).

3  Research Methods

3.1  Remotely Sensed and GIS Data

3.1.1  Data

The RapidEye is a commercial RS mission by the German company RapidEye AG, 
launched on August 29, 2008 (El-Abbas, 2015). It offers a data source containing an 
unrivaled combination of large-area coverage, frequent revisit intervals, high reso-
lution, and multispectral capabilities (Deafalla, 2019). Three RapidEye products are 
available: Level 1B, 3A, and B3. The study utilized the 3A product, because it has 
undergone a range of pre-processing stages that include the application of radiomet-
ric, sensor, and geometric corrections. It is also aligned to a cartographic map pro-
jection (usually UTM) with the default geometric correction based on GCPs. The 
ortho-correction process intends to remove distortions inherent in imagery. The pro-
cess ensures the satellite image conforms to a map projection and includes correct-
ing for terrain displacement (Watt & Meredith, 2011). The sensor observes the 
Earth’s surface in five spectral bands. These bands simultaneously record the 
reflected energy from the Earth’s surface in the blue (band 1) with a spectral range 
from 0.44 to 0.51 μm, green (band 2) ranging from 0.52 to 0.59 μm, red represented 
in (band 3) with spectral range 0.63–0.685 μm, red edge (band 4) ranging from 0.69 
to 0.73  μm, and near-infrared (band 5) with spectral range 0.76–0.85  μm. It is 
important to note that, RapidEye is the first high-resolution multispectral satellite 
system incorporating red-edge band, which is sensitive to vegetation chlorophyll 
content (Schuster et al., 2012). That makes this system different from and privileged 
among the other multispectral satellite systems (Schuster et al., 2012; Ustuner et al., 
2014). All these five bands shave the same calibration coefficients (Tapsall et al., 
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2010). The high-resolution Rapideye imagery has been successfully utilized in sev-
eral studies such as detecting changes (Zhanga et al., 2017), forest mapping (Saito 
& Sakaguchi, 2013), and water studies (Tetteh & Schönert, 2015).

In the current study, five RapidEye scenes, located in path/row: ranging from 
174/051 to 173/052, taken on October 12, 2012, and October 11, 2013, were 
acquired for the identification and mapping of tree species in the Nuba Mountains. 
The imagery is delivered in a Geo-Tiff format, enabled to be integrated into the GIS 
environment and thus to be overlaid with existing GIS datasets by applying the 
appropriate coordinate transformation. The Geo-TIFF file was scaled from 12-Bit to 
16-bit dynamic range for delivering ñ, the dynamic range, which determines the 
number of discrete levels of information. The 16-bit image provides 65,536 levels 
(Watt & Meredith, 2011). Radiometry and Color Balance were 5-Band GeoTiff; 
calibrated radiance-at-sensor (Watt/m 2 sr-1 μm-1) with 0% cloud cover. The pixel 
size was rescaled from 6.5 to 5.0 m. The five spectral bands were utilized. These 
bands measure discrete bandwidths (wavelengths) that are positioned to minimize 
atmospheric effects and are optimized to allow water penetration, discrimination of 
vegetation types, and plantation vigor.

3.1.2  Field Survey and Ancillary Data

Ground truthing allows image data to relate to features and materials on the ground 
(Thapa & Murayama, 2009). This enables calibration of RS data, as well as aids in 
the interpretation and analysis of what is being sensed. A dataset, constituted of 270 
geo-referenced GPS points, was utilized adequately to describe and verify the spe-
cies of trees across the study area, as well as to create a ‘test set’ to assess classifica-
tion accuracy. Additional data related to climate and temperature were collected to 
strengthen the database. Furthermore, 65 points were randomly gathered from the 
study site to identify the soil types, and to create a ‘test set’ to assess classification 
accuracy.

3.1.3  Image Pre-processing

For the selected images, several pre-processing steps are required prior to analyzing 
satellite images, such as ortho-correction, atmospheric and topographic corrections. 
These processes were undertaken in ENVI, GRASS, and Erdas imagine 11 soft-
wares and are designed to produce standardized image products from which quan-
titative analysis such as LC mapping, monitoring, and detection of change can be 
performed (Deafalla, 2019). At the completion of the pre-processing, the individual 
images were mosaicked to produce a single coverage (Fig. 13.2), which can then be 
ingested into ArcMap and used as inputs to run the customized ArcGIS and eCogni-
tion routines. Color correction algorithms (i.e.; image dodging and color balancing) 
were used for correcting the photometrical disparities. Seamline Generation tech-
nique (i.e., weighted seamline method) was used to avoid visual transition during 
the mosaicking process.
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3.1.4  Image Classification

GEOBIA

Recent advances in GEOBIA have revolutionized the processing of high to very 
high spatial resolution RS data such as Rapideye, IKONOS, QuickBird and Radar, 
providing effective computer-assisted classification techniques, for which results 
come close to the quality of manual image-interpretation. This is much faster, 
cheaper, and reproducible over large areas as well (Ma et al., 2017). Accordingly, 
this study used bi-temporal high spatial resolution imagery for tree species classifi-
cation based on GEOBIA.

Image Segmentation

Multiresolution segmentation algorithm in Trimble eCognition TM Developer 8.7 
software was applied to generate image objects from the pan-sharpened RapidEye 
image. This segmentation algorithm was characterized as a bottom-up region- 
merging technique, starting from one-pixel objects, where larger objects were 

Fig. 13.2 Image mosaicking
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generated by merging smaller ones with a series of iterative steps (Baatz et  al., 
2004; Li et al., 2015). Parameters that were used as input for the segmentation algo-
rithm included: (1) weight of each input layer; (2) scale parameter; (3) color/shape 
weight; and (4) compactness/smoothness weight.

In this study, all of the five spectral bands of RapidEye image were used as input. 
The weights of color and its compactness were set as 0.1 and 0.5, respectively, in 
order to balance the difference of spectral/shape heterogeneity between forests and 
other classes. For the Forests class, the segmentation algorithm was performed at 
two levels, with different scales, 800 for the first and 400 for the second level 
(Fig. 13.3), to create objects that are connected to each other in the class hierarchy 
of contextual features. Each hierarchical level contained groups of objects, which 
were created to maximize the variability between different levels, while minimizing 
the variability within them (El-Abbas, 2015). As well, each level contained different 
information details, which have been achieved by suitable scale parameters at each 
level represented in Fig. 12.4. That allowed expressing each class and/or object in 
the respective level by one or more fuzzy sets (El-Abbas, 2015; Li et al., 2015). An 
image object domain has been used to link between the segmented object and the 
classification scheme through a defined level, objects, and fuzzy sets.

Hierarchical Fuzzy Classification

Several researchers (Benz et al., 2005; Dupuy et al., 2012; Do et al., 2016; Ma et al., 
2017) proved in their studies that fuzzy classification improves class description by 
using understandable linguistic concepts built from expert knowledge. This also 
facilitates the fusion of heterogeneous multi-source information, including non- 
image data. Therefore, the current study proposes a method combining this kind of 

Fig. 13.3 Image segmentation results of RapidEye imagery with different scale factors; (a) 
Original image (without segmentation), (b) segmentation result with scale parameter of 800, shape 
0.1, smoothness 0.5 and (c) with scale parameter of 400, shape 0.1, smoothness 0.5
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knowledge and feature extracted from RS images to generate tree species map. The 
method consists of three steps to decompose the image into a hierarchical tree 
structure:

• The first is to extract features, such as spectrum information, texture, and geom-
etry shape from RapidEye images, through training samples by using KNNC.

• The second step is to derive environmental knowledge which illustrates vegeta-
tion distribution. Soil types, temperature, precipitation, and landform are chosen 
as the main environmental factors controlling vegetarian species. Landform 
indexes such as elevation, slope, and aspect are derived from high resolu-
tion DEM.

• The third step is to define tree species using the decision tree method with envi-
ronmental knowledge and feature extracted from RS images, which is based on 
user expert knowledge, to describe forest vegetation classes by using Trimble 
eCognition TM Developer 8.7 software.

The study visually investigates the represented image objects to make a decision 
on the best features that should be considered in order to discriminate respective 
classes. Based on that, the values of mean layers have been selected as the main 
features to discriminate between most of the investigated objects (Fig. 13.4). An 
exception was made using subsequent rules. Geometrical features and texture val-
ues are used effectively to optimize or correct most misclassified objects. Multiple 
features of objects are calculated to structure data layers in RapidEye image. 
Spectral features are obtained based on the reflectance of the incident electromag-
netic wave of different objects in each band. This includes the spectral signal of 
objects in each band (i.e., an average of spectral signals from all pixels within the 
objects), the brightness of objects (i.e., an average of spectral signals from all 
bands), and maximum difference (i.e., maximum variation between spectral signals 
of all bands). The textural features are also applied including mean, variance, homo-
geneity, contrast, dissimilarity, entropy, angular second moment and correlation. 
The shape features used consist of the geometric features of objects, including 
length-width ratio, compactness, density, and shape index. Normalization via min- 
max scaling was conducted, which is aimed at reducing the effects of different data 
expressions owing to various acquisitions and generation conditions (Wang et al., 
2018). Additionally, feature fusion through layer stacking was applied to generate 
new bi-temporal images with multiple feature layers. This simplified the complex 
classification process and allowed intricate trees features to be effectively classified. 
Figure 13.4 shows the main criteria of species classification.

In the present study, the training and testing objects have been (declared) by 
selecting representative samples that contain meaningful spectral and spatial prop-
erties for each class. The confused training objects (critical samples) have been 
eliminated. Sample object has been defined by the value of 0.95, which means that 
95% of an image object has to be overlapped by the sample area for a specific class 
category, derived by the TTA Mask, to create a class sample. The study area consists 
of both man-made and natural entities. Accordingly, a hierarchical system was pro-
posed in this study to attain forest vegetation classes. The natural area is composed 
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of forests, orchards, shrubs, agricultural fields and grass. The remaining regions are 
covered with water, roads, and settlements. Therefore, the whole study site was 
divided into vegetation and non-vegetation classes at the first level due to its hetero-
geneous nature. This helped eliminate errors arising from mixed pixels, in non- 
vegetation area from further levels. Subsequently, the second level involves further 
division of vegetated area, which effectively reduces vegetation type-related confu-
sions. It allows for the separation of forests class and Non-forested area that is 
composed of cultivated lands, Grasslands, Horticulture land and Shrublands child 
classes, in the third level. The forests class involves forest feature-related classifica-
tions such as forest physiognomies, trees’ structure and leaf flush regime as shown 
in Fig. 13.4, which allow for the separation of nine species classes.

The classification was based on different hierarchical attributes:

• NDVI and Normalized Difference Red Edge Index (NDRE)

NDVI was used in this study; it was calculated by the following equation accord-
ing to (Kross et al., 2015).

 
NDVI � �� � �� �R R R RNIR RED NIR RED/

 

A new feature in RapidEye sensor is the Red Edge band which allows a better 
estimation of the ground cover and chlorophyll content of the vegetation (Tapsall 
et al., 2010). Recently, the Red Edge band has been successfully used for the clas-
sification of vegetation, forestry, and agricultural areas (Ustuner et  al., 2014). 
Accordingly, NDRE ratio was calculated by the following equation (Barnes & 
Baker, 2000) to identify and separate out species:

Climatic 
regime

Substrate

Leaf flush 
regime

Elevation 
range

Basic 
vegetation 

physiognomies

Fig. 13.4 The main 
criteria of species 
classification
Source: Adopted and 
developed by the authors 
based on Oliveira-Filho 
(2009, 2015)
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NDRE � �� � �� �R R R Rband band band band5 4 5 4/

 

The visual interpretation was based on the shape, size, and site of trees.

• Soil

Based on Xu and Zhuang (2007) and Wang et al. (2016), the identification of soil 
types is a very important aspect of forest vegetation classification because it plays 
an important role in the distribution of vegetation cover and in the determination of 
the type of vegetation that grows in a certain area (Mohammed, 2011; Peng et al., 
2017). As mentioned earlier, soil samples were collected representing 65 sampled 
plots in the study area. At each sample plot, three soil samples were randomly col-
lected using the cutting ring from the surface layer (0–20 cm) for assessment and 
determination of the soil physical properties, including the water content, bulk den-
sity, total porosity, texture, organic matter, and rock content. All of the samples were 
serially numbered and stored in soil bags for further analysis. For logistical reasons, 
the study could not make the required laboratory analysis. Therefore, the results of 
laboratory analysis for each class were assessed based on the analysis by Massaud 
(2007) and Elgubshawi (2008).

The present study utilized the RS approach for mapping the soil, which has come 
up with promising secondary data sources for improving digital soil mapping at all 
scales (Forkuor et  al., 2017). The use of RS techniques in soil mapping is cost- 
effective and less time-consuming compared to the traditional soil mapping 
approaches (Mulder et al., 2011). The knowledge-based digital soil mapping, using 
fuzzy logic, is an accurate option for spatial prediction of soil properties (Menezes 
et al., 2018). Accordingly, RapidEye imagery has been used for mapping the soil 
types of Nuba Mountains. The visual interpretation was based on colour, shape, 
size, shadow, texture, pattern, free carbonates, salinity, organic matter, moisture, site 
and association.

Due to the complexity of soil compositions and their corresponding spectral sig-
natures, direct connections between soil properties and their spectral responses 
could not be constructed (Deng et al., 2015). To address this problem, the GEOBIA 
approach was adopted using Trimble eCognitionTM Developer 8.7 software. In this 
approach, images need to be segmented before classification, for which, a multi-
resolution segmentation algorithm (Baatz & Schape, 2000) was used to extract 
spectral, textural, and contextual information as attributes for soil classification. The 
criteria used to define the objects, according to the respective spatial and spectral 
attributes, was a scale parameter equal to 15 and shape/compactness criteria equal 
to 0.1/0.5. The classification was conducted based on user experience and by select-
ing the training objects of each class type, which were carefully selected. To further 
alleviate the confusion between soil and other land covers and improve the analysis, 
multiple features were used:

Brightness Index (BI)
The classification of bare soil areas, fallow lands, and vegetation with marked back-
ground response are enhanced using this index. In RapidEye imagery, BI uses the 
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Red (R), Green (G) and Blue (B) bands to represent the difference in reflectance 
values between soil areas as shown in the following equation based on Ray 
et al. (2004):

BI � � �� �� �R G B2 2 2
0 5

3 0/ .
.

Thus, it is a good indicator for separating areas of vegetation from areas of soil. 
In the current study, BI was employed to identify areas where soil is the dominant 
background or foreground material.

Redness Index (RI)
The soil characteristics are composed of organic material, granular mineral, mois-
ture, texture, chemical components, and soil cover material etc. Based on Banerjee 
et al. (2014), the soil spectral reflectance depends on soil characteristics, mainly soil 
moisture and hydroxyl ions. So, RI has been calculated, based on Red (R), Green 
(G), and Blue (B) bands, to identify the hematite content of the soil using the equa-
tion by Forkuor et al. (2017):

RI � �� �R B G2 3/

Coloration Index (CI)
Soil color has been used as one of the key attributes to differentiate and classify soil 
types in many areas (Forkuor et al., 2017). Therefore, CI was applied to detect the 
soil color using the equation below based on Ray et al. (2004):

CI � �� � �� �R G R G/

Where; (R) is a Red band and (G) is a Green band
Accuracy assessment or validation is a key component of any study employing 

RS data, particularly for classification. This step essentially determines the quality 
of the information derived from remotely sensed data. In the current study, best clas-
sification result method was applied to test the soil map accuracy. The result was 
satisfying, where all the classes recorded high accuracy percentage as indicated in 
Table 13.1.

• Digital Elevation Model (DEM)

The classification of RS images mainly depends on the radiometric value differ-
ence of vegetations (Jing et al., 2009). In many cases, it is hard to classify the veg-
etation types due to the phenomenon that the different species have similar spectral 
values and the same species with different spectral signatures. Particularly in the 
mountain areas, the problem is more serious because of complex topography. 
According to Lee et al. (2004) and Xu and Zhuang (2007), the integration of spec-
trum combined with elevation information is very useful for recognizing and 
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classifying tree species. The fusion of DEM data can not only correct the topogra-
phy distortion but can also improve the classification accuracy. DEM was employed 
as an important criterion in classifying forest vegetations based on spectral charac-
ter and its association with particular elevation. Five DEM images, provided by the 
USGS, derived from ASTER data with a spatial resolution of 30 m and a vertical 
resolution of 1 m, were used. After DEM image mosaicking, the images were pro-
jected to UTM/ zone 36 WGS 84 and resampled to match the 5-m RapidEye by 
using the nearest neighbor technique (Fig. 13.5).

• Slope

The landscape variations in vegetation are strongly related to topographic factors 
(Li et  al., 2015). Several studies have indicated that the correlation between the 
diversity of species is essentially related to the slope position and altitude. For 
example, in Nevada, USA, the shrub land vegetation patterns frequently show a 
strong correlation with the slope position (Nettleton et al., 1986). In another case in 
Wondo Genet of Ethiopia, the tree density is negatively related to the elevation, 
slope, and slope aspect in the remnant moist Afromontane Forest (Kebede et al., 
2013). The slope is the first derivative of elevation, and it is the rate of change of 
elevation in any direction. According to Alexander (2001), it is defined as the angle 
between a tangent to the surface and a horizontal (geoid-parallel) surface. Based on 
Oliveira-Filho (2009, 2015), slope leads to spectral reflectance variation of vegeta-
tion types. Therefore, the current study used the slope to help in classifying forest 
vegetation types. Slope units were extracted from a DEM using a break of slope rule 
on downslope profiles (Fig. 13.6). Each slope unit is an aggregated object of con-
tiguous pixels and is summarized with five suites of variables: topography, shape, 
spectral characteristics, and variability in topographic as well as in spectral 
characteristics.

• Climatic factors

Climatic factors (temperature and precipitation) exert the largest influence on 
vegetation distribution and its characteristics in a global context (Prentice, 1990). A 
variety of climate types on Earth create deserts, tropical forests, savannas, and other 
vegetation types. On many time and spatial scales, climate and vegetation interact 
bidirectionally (Salazar et  al., 2007). Climate change has affected the global 

Table 13.1 Accuracy assessment of soil map

Class Objects Mean StdDev Minimun Maximum

Clay soil 9752 0.9433178 0.04642608307 0.1462936 1
Sandy soil 3006 0.9271318 0.06667027332 0.3364266 1
Rocky soil 4261 0.8797023 0.1046534 0.2274884 1
Non-cracking (more clay) 24,891 0.9326528 0.05977634427 0.2074174 1
Non-cracking (more sandy) 17,810 0.9328343 0.04682698178 0.226 1
Floodplain 32 0.8352309 0.1855172 0.1022199 1
Sandy-loam soil 348 0.9232935 0.07338409677 0.5203438 1
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distribution of vegetation from the distant past, and conversely, changes in the dis-
tribution and structure of the vegetation influenced climate (Nobre et al., 2007). One 
clear manifestation of such interaction is the global pattern of vegetative land cover 
and climate. Therefore, the study inserted these factors in the form of thematic lay-
ers to help in the classification of forest vegetation distribution. The climatic data 
were downloaded from the National Center for Environmental Information (NOAA) 
official website.1

1 https://www.ncdc.noaa.gov/

Fig. 13.5 DEM in the study area
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3.1.5  Map Validation

Accuracy assessment is an essential step in the classification process. In the present 
research, as suggested by Congalton (1991) and used in other studies (e.g. Tormos 
et al., 2012; Dupuy et al., 2012), ground based data is assumed to be 100% correct 
in accuracy assessments. Therefore, reference data was taken to assess the accuracy 
of using the same schemes utilized in the classification efforts. 15 samples were 
taken from each class to classify the image. The overall accuracy, producer’s accu-
racy, user’s accuracy and Kappa statistics methods (Manandhar et al., 2009) were 
conducted. Additionally, for more accurate results of each class, the best classifica-
tion result method (Tiede et al., 2006) was also applied.

Fig. 13.6 Slope in study site
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4  Results and Discussion

Remotely sensed EO data has revolutionized the understanding of our dynamic 
environment (Leeuw et al., 2010). Now, more than ever, RS is being an indispens-
able tool in resource management and in numerous areas of scientific research. It 
has given the scientists an excellent opportunity to understand the drivers, state, 
trends, and impacts of LU/LC on social and natural processes and helps reveal how 
changes happen and the resultant consequences (Verburg et al., 2009).

4.1  Trees Location

The present research uses tonal variations based on NDVI and NDRE to identify the 
vegetation status of the area. Vegetated areas have a relatively high reflection in the 
near infrared and a low reflection in the visible range of the spectrum. However, due 
to some similarities between classes (Table  13.2), a spectral-based classification 
scheme has led to ecologically senseless species vegetation classes.

Tree types, in that classification, had near or similar spectral characteristics and 
could not be distinguished clearly. Therefore, classification processes tackled other 
criteria: rainfall and temperature, topography, slope, elevation, and soil type. Based 
on these criteria, the spectral separability for every pair of land cover/vegetation 
class signatures was assessed. This helped progressively rearrange the classification 
scheme to guarantee higher spectral homogeneity and coherence within each final 
class. The soil was one of the main factors in determining the vegetation distribution 
and the type of vegetation that grows in the study area. The classification schemes 
for the study area based on user experience and spectral indices resulted in seven 
soil type classes, five main classes, and four sub-classes based on American sys-
tems: Clay soil, Sandy soil, Rocky soil, and Non-cracking soil that is divided into 
Non-cracking soil (more clay), and Non-cracking soil (more sandy). The last class 
was soil under water bodies: Floodplain and Sandy-loam soil as shown in Fig. 13.7.

Indeed, these different types of soil caused changes in vegetation structure and 
plant diversity. However, the distribution of forest vegetation, in the Nuba Mountains, 
is primarily governed by climatic and edaphic factors, and this is reflected in the 
diversity of forest types. Accordingly, the vegetation type is gradually or drastically 
changed and distributed from relatively poor, followed by medium and dense stands 
of different tree species and shrubs, as rainfall increases towards the south.

In the northern parts, the vegetation cover consists of scattered acacia trees such 
as Acacia senegal and A. nilotica, where the mean annual rainfall is 300–400 mm, 
and the slope ranges between 1,295,327.766 and 2,331,581.959. Acacia senegal is 
found at elevations up to 483 m, widely in the north and northeast parts of the study 
area. The current results agreed with Bown (1995) and Bein et al. (1996), who noted 
in their studies that the tree grows best in moist, well-drained, and neutral to acid 
soil. In the study area, it is found to be on non-cracking soil (more clay). The tree is 
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an important source of income for the local people. Therefore, it is also being culti-
vated near villages in addition to its natural availability. A. nilotica was found in 
flooded areas on alluvial soils along streams.

The genus Ziziphus is known to be drought tolerant and very resistant to heat 
(NAS, 1980). It is found in desert areas with very low rainfall (Saied et al., 2008). 
In the study site, Ziziphus spina-christi is found, as well, in alluvial plains with deep 
soils at altitudes up to 400 m. It grows along the edges of ponds and Wadis where 
groundwater is available.

In central and southern part of the study site (Fig. 13.8), Balanites woodland are 
found, where Balanites aegyptiaca dominates the vegetation. It is a low-rainfall 
woodland savannah with annual rainfall ranging from 350 to 600 mm, located on 
clay soil with elevations up to 521  m with slop ranging from 2,331,589.977 to 
3,821,216.906.

In hilly areas, where the elevation reaches up to 1340 m, and slope ranges 
between 5699.442 to 8, 542, 150, Grewia tenax is abundant. It is found on very dry 
sites, in sandy and rocky soils, while, Baobab are found on the north facing slopes, 
sheltered from cold southern winds with elevation ranging from 1020 to 1240 m. It 
tolerates poorly drained soils with heavy texture, but it does not existin deep sand 
and it prefers sandy topsoil overlying loamy subsoil (Huxley, 1992). It is found in 
sandy soils overlying loam and with a high-water table with an annual rainfall of 
300–500 mm. However, Baobab was found, at its best, at approximate altitudes of 
450–600 m.

Tamarindus indica is found in central, western and southern parts of the study 
site, with few representations in the other parts. It is located in areas that have high 
rainfall, with annual rainfall in the range of 600–700 mm. Based on Barwick (2004), 

Table 13.2 Displayed NDVI and NDRE of RapidEye imagery results for the current study

Tree NDVI NDRE Similar trees spectral reflectance range

Acacia 
senegal

0.37–0.22 0.26– 0.17 Acacia polyacantha, Sterculia setigera, Acacia 
mellifera, Dalbergia melanoxylon, Azadirachta 
indica, Khaya senegalensis, Ailanthus excels, and 
Terminalia spp.

Grewia tenax 0.39–0.22 0.25– 0.35 Combretum hartmannianum, Anogeissus leiocarpus, 
Boswellia papyrifera, Acacia polyacantha, and 
Sterculia setigera

Balanites 
aegyptiaca

0.30–0.16 0.22– 0.14 Acacia oerfota, Boscia senegalensis and Acacia seyal

Acacia 
nilotica

0.28–0.23 0.19– 0.16 Hyphaene thebaica and Piliostigma reticulatum

Adansonia 
digitata

0.33–0.20 0.24– 0.20 Guiera senegalensis and Albizia amara

Ziziphus 
spina-christi

0.24–0.21 0.20– 0.17 Diospyros mespiliformis

Tamarindus 
indica

0.36–0.30 0.22– 0.14 Azadrachta indica, Khaya senegalensis, Ailanthus 
excelsa, Acacia mellifera, and Dalbergia melanoxylon
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the tree grows in a range of soils such as clay, loam, sandy, and acidic soil types, 
which suggests that it is tolerant to saline conditions. It is found on non-cracking 
soil (more sandy) and elevations up to 1500 m.

4.2  The Classification Accuracy Assessment

The key element of a quantitative accuracy assessment is the creation of an error 
matrix (Congalton, 1991). According to Congalton (2001), “it is a square array of 
numbers organized in rows and columns which expresses the number of sample 

Fig. 13.7 Soil types in Nuba mountains

13 Tree Species Classification of the Conflict Regions of Sudan Using RapidEye…



312

units (i.e. pixels, clusters of pixels, or polygons) assigned to a particular category, 
relative to the actual category” as indicated by the reference data in Table 13.3. 
Columns of the confusion matrix correspond to the classes of objects in the valida-
tion set that belong to the ground truth samples, while rows correspond to which 
classes the image objects have been assigned to any of the classes in the image. The 
diagonal shows the objects that are correctly classified. Objects that are not assigned 
to the proper class do not occur in the diagonal and indicate the confusion between 
the different species class in the class assignment. Furthermore, the off-diagonal 
elements in the rows of the confusion matrix, divided by the total number of objects 
assigned to the RapidEye image class corresponding to the row, represent the com-
mission errors and describe the confusion between that image class and the other 

Fig. 13.8 Tree species map

T. H. H. Deafalla and E. Csaplovics



313

species class. The commission errors describe the chance that an object, which has 
been assigned to a particular class, actually belongs to one of the other classes.

The total objects classified for each particular species class, and the number of 
objects found corrected through ground truth samples, along with the total number 
of reference objects from the reference data set, were computed and tabulated as 
presented in Table 13.4 for each classifier. Moreover, for computing the tree species 
class wise users and producers’ accuracy for all classifiers, the following equations 
according to Bharatkar and Patel (2013) were used; they are considered and pre-
sented in Table 13.4 as well:

 
User saccuracy

Correctly classified pixels

Classified to
’ %� � �

ttal pixels  
(13.1)

 
And Producer saccuracy

Correctly classified pixels

Refere
’ %� � �

nnce total pixels  

The user’s accuracy is found highest in the case of Adansonia digitata (100%) 
and only 64.8% in the case of Ziziphus spina-christi (lowest).Similarly, the pro-
ducer’s accuracy also reflects the exact classification of particular tree species 
classes and the matching of correctly classified objects in comparison to ground 
truth samples. Table  13.4 shows that this accuracy also gives better results for 
Balanites aegyptiaca. The study also noted that Tamarindus indica is better classi-
fied in all classification methods, while Acacia senegal gives very poor producer 
accuracy as compared to other tree species. Indeed, the result is not satisfactory. 

Table 13.3 Error matrix of the classification data

User class
Acacia 
senegal

Tamarindus 
indica

Adansonia 
digitata

Balanites 
aegyptiaca

Acacia 
nilotica

Ziziphus 
spina- 
christi

Grewia 
tenax Sum

Acacia 
senegal

65 0 0 0 1 0 1 67

Tamarindus 
indica

12 74 0 0 0 0 0 86

Adansonia 
digitata

0 0 48 0 0 0 0 48

Balanites 
aegyptiaca

2 0 1 64 2 0 0 68

Acacia 
nilotica

6 0 0 0 41 0 1 48

Ziziphus 
spina-christi

3 0 0 0 0 24 0 27

Grewia 
tenax

14 0 2 0 0 0 28 44

Unclassified 20 2 4 1 0 2 0 29
Sum 122 76 55 65 44 26 30
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This may be due to the misclassification of some training objects of Acacia senegal, 
such as Grewia tenax or Tamarindus indica, due to the similarity of trees’ spectral 
reflection.

The overall accuracy for the species map was 82.4%, with the corresponding 
kappa statistics of 80%. Kappa coefficient above 75% may be interpreted as better 
classification than would be expected by random assignment of classes (Vieira 
et al., 2010). As shown in Table 13.4, the overall accuracy and kappa coefficient are 
comparatively more for the maximum likelihood classifier, where both represented 
approximately the same percentage of trees species map.

On the other hand, as in all species, the overall agreement of the best classifica-
tion results method is relatively high, with most of the confusion occurring in 
Adansonia digitata and Acacia senegal classes as clarified in Table 13.5. This result 
consists of Table 13.4’s outputs regarding these two products as well.

5  Conclusion

The study provides updated information about the location of these trees to help 
in strategy formulation and developing appropriate interventions under armed 
conflict conditions. It also shows great potential for the use of hyperspectral data 
as a tool for identifying tree species locations in a diverse mountainous forest. 
GEOBIA, with a multi-scale framework, has played a critical role in accurate 
trees species mapping and helped define tree species segmentation and the simi-
larity of near objects, and increase interpretations of vegetation traits. NDRE of 
RapidEye imagery was used to examine the ability of vegetation indices derived 
from original spectral bands of RapidEye imagery in forest classification in semi-
arid regions.

More studies regarding the monitoring of NTFPs, by the use of new techniques 
e.g. RS and GIS are needed. GEOBIA could be used as an efficient solution to 
extract and update the required information in semi-arid regions at various 

Table 13.5 Classification accuracy assessment based on best classification results method

Class Objects Mean StdDev Minimum Maximum

Background 8360 1 0 1 1
Acacia senegal 1211 0.815 0.1098720 0.4715775 1
Tamarindus indica 2841 1 0 1 1
Adansonia digitata 2660 0.982 0.4633149 0.2528453 1
Balanites aegyptiaca 3382 1 0 1 1
Acacia nilotica 537 1 0 1 1
Ziziphus spina-christi 932 1 0 1 1
Grewia tenax 4261 1 0 1 1

13 Tree Species Classification of the Conflict Regions of Sudan Using RapidEye…
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abstraction levels of details, utilizing optical multispectral imagery. The study rec-
ommends that the use of GEOBIA to analyze RapidEye imagery for the identifica-
tion of trees species should be integrated with ancillary data such as DEM and other 
levels of GIS data to improve the quality of the result.
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Chapter 14
Securitization of Human-Induced 
Environmental Conflict: Implications 
for the Military (in the Struggle for Life)

Fred Kruidbos

Abstract Many are now convinced that we are living in a self-made Anthropocene 
era marked by global changes and a precipitous slope of species extinction, which 
require unorthodox measures. In addition to the enormous increase in the global 
human population, several specific actors can be identified that can be held respon-
sible for such a shift. The ecological effects generated by these actors differ in 
nature and manifest themselves at different organizational levels within the complex 
of socio-ecological interactions as they act as drivers of induced dynamics. Since 
these processes are likely to have a significant impact on the future international 
safety and security landscape, this chapter discusses the securitization of human- 
induced environmental conflict. It offers a vision for a restructuring of the existing 
multidisciplinary and multidimensional deployment of military capabilities with a 
specific focus on conflict prevention. It identifies wildlife crime issues such as ille-
gal wildlife trade and habitat destruction – as one of the root causes of future inter-
national destabilization resulting in a fluid mosaic landscape of diverse state and 
non-state actors in peace and conflict, shifting powers, and further loss of nature – as 
an argument to the use of special military capacity. In doing so, new capabilities 
from a multidisciplinary approach, in which diplomacy-development-defense is 
intertwined with ecology and time (3D-ET), are created as a means to reduce 
human-environmental conflict. This will be underpinned by proposing Foreign 
Ecological Security Operations (FESO) as a new core activity for Special Operations 
Forces (SOF).
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1  Securitization of Human-Induced Environmental Conflict

Since the famous hokeystickcurve by Mann et al. (1998, 2004) on the exponential 
atmospheric accumulation of greenhouse gases (especially CO2), the industry has 
raised much doubt as to whether climate change and induced global warming are 
caused by anthropogenetic influence; somehow similar to the current anti-Corona 
campaigns organized by some prominent leaders. But, many are now convinced that 
we live in the self-made Anthropocene era and that politics and policy have nothing 
(and all) to do with that fact. However, a policy is crucially needed to address the 
survival of existing social-ecological systems (SES). Most importantly, the current 
settings have obviously not led to a significant effective improvement in the survival 
of many systems. This chapter focuses on this aspect and highlights some of the 
most important organized disruptions of ecological systems of the recent past and 
present. It reflects on the disastrous consequences of the organized illicit wildlife 
trade that is held responsible for the destruction of significant parts of nature and its 
resources on which many social-ecological systems depend and focuses on the role 
the military might play in mitigating these effects. Therefore, it brings us to the 
discussion of the securitization of the environment.

Warner and Boas (2019:1473) argue that “security concerns and risk assessments 
tend to be about what might happen. We worry about them before they happen, 
seeking a ‘way out’ in anticipation of a potential crisis to retain a sense of agency. 
This may incite would-be securitizers to crank up the alarm to get heard, invoking 
apocalyptic visions of climate-induced violence and mass displacement”. But, 
exactly the opposite can be true as well, since it is the power holders who are the 
beneficiaries of the current state that evolved under their regime; after all, waving 
the problems away facilitates the continuation of current power settings and policy. 
In this chapter, I will clearly demonstrate why the argument of ‘fear of what might 
happen‘ has already been proven to be wrong; without any doubt, it can easily be 
seen from out of space, presenting the so-called apocalyptic vision to be true indeed. 
This ‘what might happen‘ – for instance sea-level rise in the Netherlands – has now 
evolved in ‘what has happened’ – for instance large-scale deforestation of tropical 
forests across each continent. ‘What will happen’ still lays ahead. Since some pro-
cesses take time to become visible (see Chap. 12, Sect. 3.1.2 on extinction debt), it 
is, therefore, legitimate to suggest a new and different approach is justified to stop 
the clock from ticking further away from 12.05 h. According to Warner and Boas 
(2019), a securitizing move involves an existential, life-and-death threat and its cor-
ollary: an extraordinary course of action as the only way out. Due to the many socio- 
ecological systems that have already been removed from the planet Earth, and the 
many that are yet to come, this now seems legitimate.

Today’s world is more connected than ever before and set against the increasing 
security risks. As the human population and its behavior have created forces that 
threaten the stability of SES as they exist today, a certain group of actors play a 
prominent role in this. This results in self-reinforcing effects that together pose a 
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very serious threat to safety and security, the long-term survival of SES and to the 
survival of much of life on Earth. This is highly undesirable and should be halted.

Since the actors of these eco-crimes have evolved into well-organized and often 
violent organizations, their modus operandi often goes beyond the capacity of regu-
lar police forces. This brings us to the question if the military may be useful to assist 
in prevention and mitigation of the risks and insecurity that result from modern 
socio-ecological conflicts. In an attempt to maintain and strengthen social- ecological 
coviability and resilience, this analysis explores the possible role of the military as 
a response mechanism against human-induced environmental conflict and induced 
displacement. This can only be done by broadening the horizon of the conventional 
military security domain, enabling military – as well as civil – doctrine to adapt to 
this new threat.

The signs are flashing red. This title of an article on the interplay between cli-
mate change and violent extremism in the Western Sahel (Middendorp & Bergema, 
2019) sounds alarming. But when the co-author of the article and former Dutch 
Chief of Defense, General Tom Middendorp spoke on National TV about climate 
change and its relevance to the national security, he had to explain himself to the 
Minister of Defense and other high placed politicians. Within the military itself, he 
also had to explain himself more than once.1 This illustrates the problem. Or, to 
speak by the words of the General himself: “climate change and the safety risks that 
arise from it are a global problem. However, the effects and risks of climate change 
are not yet experienced the same everywhere. Despite all climate summits, it is 
therefore difficult to achieve global action” (Middendorp, 2019). In this, lies the 
insidious danger of the newly emerging conflict.

From a securitization perspective, the aim of this chapter is to provide an eco-
logical approach on conflict prevention, which brings us to the following question: 
How can the military help mitigate human-induced environmental conflict? To 
answer this question, the analysis provides solutions that can contribute to mitigat-
ing socio-ecological conflicts. Namely, military deployment aimed at conflict pre-
vention with a special focus on ecosystem management. The context of conflicts 
outlined in this chapter is much narrower than in reality. However, this limitation is 
necessary in order to be able to indicate what the added value the deployment of 
military personnel can have in enhancing the sustainability of SES.

The Sect. 2 provides an example of modern connectivity that has resulted in the 
emergence of human-mass behavior that can be compared with the swarming 
behavior of ants and other social insects. This holds both beauty and threats. In Sect. 
3, a future security landscape is sketched, while the Sect. 4 provides different exam-
ples of non-state actors, such as criminal and terrorist as well as militia organiza-
tions, that act as disrupters of ecosystem stability. Section 5 brings this in context 
with strategic solutions and explains how the military can play a role in mitigating 
the negative effects on SES, of courses, by non-state actors such as criminal and 

1 Personal comments during the Clingendael Institude International Webinar “Adapt to Defend. 
The Security Dimension of Climate Change”, on March 4th, 2021.
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terrorist organizations. Finally, the last paragraphs draw the conclusions which, 
hopefully, lead to a pragmatic discussion on how scientific and security services can 
effectively join as a worldwide interagency against eco-crime.

2  Emergence of Human Behaviour

As cities continue to grow in size and number, humans have shifted their original 
habitat (Ritchie & Roser, 2018) while developing high standards of living that may 
not be environment-friendly. Technology has also grown exponentially, creating 
new possibilities and threats. Cyberspace has already shown its power as an impor-
tant influencer of national security (Arthur, 2011). Moreover, technology, combined 
with high population numbers, has given rise to new weapons of mass mobilization. 
Social networks – such as Facebook and Twitter – have already proven the potential 
to became the rallying forces for revolutions, social justice as well as manipulation 
by individuals, and criminal and terrorist organizations that are able to strategically 
place false information, creating deceptions, or hacking government systems using 
social networks (Yang & Tobun, 2007; Ethembabaoglu et al., 2010; Abdulhamid 
et al., 2011; Howard et al., 2011; Chukwuere & Onyebukwa, 2018).

The emergence of a kind of collective swarm intelligence is not new to nature. 
The roots of swarm intelligence are deeply embedded in the biological self- 
organized behaviors of social insects. For example, in their moving phase, the 
Neotropical army ants Eciton burchelli may organize large hunting raids, which 
may contain more than 200,000 workers collecting thousands of preys, be 15 meters 
or more wide and sweep over an area of more than 1500 square meters in a single 
day (Garnier et al., 2007). Also, ants of the old world show comparable collective 
behavior. Figure 14.1 shows two extremes in the raiding behavior of Pheidologedon 
diversus colonies. These colonies have one or two stable trunk trails which extend 
5–100 m from the nest and remain in use for weeks, during which time ants move 
along them continuously, day and night. The raids of P. diversus can reach 6 m in 
width and contain tens of thousands of individuals (Moffet, 1984).

Swarms of social insects, like the ants above, construct trails and networks of 
regular traffic via a process of pheromone laying and following. These patterns 
constitute what is known in brain science as a cognitive map. The main difference 
lies in the fact that the insects write their spatial memories in the environment, while 
the mammalian cognitive map lies inside the brain. Therefore, the individual ant can 
be compared with the individual neuron in the brain, the swarming as a whole with 
cognitive maps in the brain. Thus, in a way these swarms form a sort of self- 
organized cognitive map while a good part of this map lies outside of the individual 
(Chialvo & Millonas, 1995).
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With respect to the modern use of social media, the swarming behavior of indi-
vidual ants might also be compared with individual social media behavior, eventu-
ally resulting in emergence of collective swarm behavior. From a security point of 
view, it can be imagined that monitoring swarming behavior, and controlling it in 
case the stability of a sovereign state is at stake, could be of the utmost importance 
for the sake of such a stability.

The above examples illustrate the connectivity of man and nature. Nature seems 
to behave in different forms at different organizational levels. All interconnected 
and entangled. We have seen this already in Chap. 10 of this book (Sect. 2.1.3), 
where spatial scaling laws determine what species might exist or not. Before focus-
ing on how to respond to some of the security and safety aspects of these types of 
new phenomena, some other examples of human-induced socio-ecological conflict 
drivers, especially with regard to criminal and terrorist behavior, will be examined.

Fig. 14.1 Two extremes in the raiding pattern of P. diversus
In pattern A, worker density is high and concentrated at a well-defined raid front. Raids of this 
description vary from 2 to 6 m across. Pattern B is characteristic of smaller raids. Workers are 
relatively spread out; so that, in extreme cases, scattered individuals advance as much as 50 cm 
ahead of other ants
Source: Adapted from Moffet (1984)
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3  Future Security Landscape

The world is no longer the recognizable and fairly structured patchwork quilt of 
nations it used to be. It has become a dense and volatile network with a multitude of 
actors within the context of a mosaic of shifting economic and political powers 
driven by factors such as climate change, energy development, demographic growth, 
and rapidly slinking reservoirs of natural resources. So, one of the greatest chal-
lenges of the coming decades is to be prepared for difficult and unpredictable devel-
opments; a security environment with a multitude of risks and actors (Bekkers & 
Spiegeleire, 2010). In such an environment, conflicts are increasingly characterized 
by fundamental uncertainties; resulting in a strategic uncertainty, also known as 
deep uncertainty (Haasnoot et al., 2012; ‘Hart et al., 2016; Lawrence et al., 2020). 
In a highly uncertain world, a high degree of adaptability to rapidly changing cir-
cumstances is a prerequisite for survival (‘t Hart et al., 2016). However, this is not 
new to nature (Darwin, 1859; Eldredge & Could, 1972; Kutschera, 2009).

As described above, the emphasis in this research is on how to counter further 
degradation of SES; both neutralizing the symptoms and also preventing their 
occurrence. The urgency is extremely high as multiple systems have already been 
lost, and it is reasonable to expect that this is only the beginning of a further escala-
tion of threats in which several non-state actors, drivers as previously mentioned, 
will play a crucial role.

To be effective in countering current and future threats, it is necessary to have a 
strong strategy, especially which it needs a global multidisciplinary approach with 
multiple actors involved. Referring to the remarks made by General Middendorp, as 
noted above, not all the effects and risks are yet experienced the same everywhere. 
Therein lays a deep problem that in itself acts as a multiplier of threats. In his book, 
The Black Swan, Taleb (2007) focuses on the extreme impact of rare and unpredict-
able outlier events and the human tendency to find simplistic explanations for these 
events, retrospectively. Central to Taleb’s reflection is the proposition that we tend 
to overestimate what we know and underestimate what we do not know. Bekkers 
and Spiegeleire (2010) also refer to Taleb’s Black Swan theory, especially concern-
ing transition periods of fundamental change such as the transition to the post- 
industrial era; sudden events, processes, characteristics, and structures that we not 
only do not recognize in advance, but that we do not even realize we do not know 
until they manifest themselves.

Before answering the question on how to formulate a strategy that helps combat 
socio-ecological conflict, a more fundamental question should be first considered: 
what will the context of the near future, from which we must operate at a political- 
strategic level, look like?

In order to be more adaptive to future conflicts, the Dutch developed four future 
scenarios, which outline the most important uncertainties and, thus, contribute to 
the process of arriving at a realistic threat analysis and adequate strategy. The sce-
narios are consistent visions of the future, not by way of prediction but as a conceiv-
able result of important developments. Future scenarios, together with the armed 
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forces profiles, play a central role in determining future-proof policy options (MOD 
The Netherlands, 2010).

Figure 14.2 shows four scenarios based on two parameters, namely: (i) coopera-
tivity; and (ii) actors involved. The outcome answers two strategically important 
questions: is the world system developing in the direction of increasing cooperation 
and the integration or of crumbling collaboration and fragmentation? And is (our) 
security mainly determined by states or by non-state actors? The combination of 
these questions provides a clear overview of a central issue in security politics: 
which actors will be affected in the future and how do they interact? The direction 
in which this issue develops largely determines the dynamics within the global sys-
tem and, thus, has a major impact on national and international security issues 
(MOD The Netherlands, 2010).

As the Dutch strategic future analysis shows, the causes and effects of conflict 
are becoming increasingly difficult to identify. In order to mitigate the risk of ‘stra-
tegic shocks’ or deep uncertainty, we can argue that ecological regime shifts should 
be prevented at all costs, since these shifts are characterized by the loss of resilience 
and, therefore, increase stochasticity. This loss is highly unfavorable for strategy 
development. It makes things more complicated, fragile and uncertain. So, if the 
future landscapes of conflict will be fluid and more stochastic, how can we prepare 
strategically to act in a fragmented and networked landscape, a mosaic of conflict 
and inter-conflict where scenarios merge into one another in space and time?

Fig. 14.2 Four future scenarios based on an analysis in which (non)state actors interact in a coop-
eratively or non-cooperatively way
Source: Adapted from MOD, the Netherlands (2010)
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The first step in strategy development is to identify where and what decisions are 
to be taken. These decisions should be framed within the context relevant to the 
organization, and their importance weighted accordingly (Krishnadas, 2015). 
According to Amersfoort (2016), military strategy forms a separate link between 
political security policy on the one hand, and military actions on the other (Von 
Clauzewitz 1832, War is the continuation of politics by other means in Howard & 
Paret, 1984). Therefore, in order to be able to create a military strategy, a political 
strategy must first exist. Thereby, the military strategy is determined from above and 
the armed forces, thus, have an instrumental function. Because the formulation of a 
political strategy goes far beyond the scope of this research, it remains here a gen-
eral view on the question of how the military can make an appropriate contribution 
to mitigating social-ecological conflicts. To give an idea on such an approach, some 
drivers of human-induced environmental conflicts that cause disruption of SES, are 
examined below.

4  Drivers of Human-Induced Environmental Conflict

4.1  The Vulnerability Niche Within Fragile States

The Notre Dame Global Adaptation Initiative (ND-GAIN) Country index2 summa-
rizes a country’s vulnerability3 to climate change and other global challenges in 
combination with its readiness4 to improve resilience. The map below shows the 
fragility of tropical regions, which favors some highly undesirable actors, such as 
terrorists, criminals, and militias; forcing local civilians to join these groups, to flee 
or die (Miguel et al., 2004; Jensen & Gleditch, 2009; Nillese & Verwimpt, 2009; 
Haenlein & Smith, 2016; van Uhm, 2016; Middendorp & Bergema, 2019), 
(Fig. 14.3).

The vulnerability thus created facilitates these non-state actors to expand or shift 
their power while luring others. The so-called Islamic State in Iraq and the Levant 
(ISIL), for example, is shifting its interest towards the Mali-Burkina Faso-Niger tri- 
border area, after their losses in Syria and Iraq (Middendorp & Bergema, 2019). As 

2 Vulnerability is composed of 36 indicators. Each component has 12 indicators, crossed with 6 
sectors. Readiness is composed of 9 indicators. For index calculation method, see Chen et  al., 
(2015: 6–7).
3 ND-GAIN assesses the vulnerability of a country by considering 6 life-supporting sectors: food, 
water, health, ecosystem services, human habitat, and infrastructure. Each sector is, in turn, repre-
sented by 6 indicators that represent 3 cross-cutting components: the exposure of the sector to 
climate-related or climate-exacerbated hazards; the sensitivity of that sector to the impacts of the 
hazard; and the adaptive capacity of the sector to cope or adapt to these impacts.
4 ND-GAIN measures readiness by considering a country’s ability to leverage investments to adap-
tation actions. ND-GAIN measures overall readiness by considering 3 components: economic 
readiness, governance readiness, and social readiness.

F. Kruidbos



329

annual temperatures rise in sub-arid environments, pressure on natural resources 
like water and food increases, making poor communities prone to such organiza-
tions and internal conflict. The population growth is high, coupled with rural-urban 
migration and fragile governance. These situations are used by terrorist organiza-
tions – like ISIL and Boko Haram – as they weaponize water and food or use scar-
city as a recruitment tool (Middendorp & Bergema, 2019). Nillisse and Verwimpt 
(2009) showed that recruitment to militia during the civil war in Burundi, particu-
larly in rural areas, was directly related to deficient rainfall. The lack of rain directly 
affects crop production and results in a negative income. Miguel et al. (2004), as 
well as Jensen and Gleditch (2009), showed similar findings based on economic 
growth shocks related to rainfall data of 41 African countries.

More terrorist organizations such as the Islamic State in the Greater Sahara 
(ISGS),5 the Islamic State West Africa Province (ISWAP),6 and the Organization of 

5 ISGS was listed on 23 February 2020 pursuant to paragraphs 2 and 4 of resolution 2368 (2017) as 
being associated with ISIL or Al-Qaida. https://www.un.org/securitycouncil/content/
islamic-state-greater-sahara-isgs
6 ISWAP late Tuesday 18-08-2020 overran Kukawa in the Lake Chad region, seizing people who 
had just returned to their homes after spending nearly 2 years in displacement camps (The Defense 
Post d.d. 19-08-2020: https://www.thedefensepost.com/2020/08/19/iswap-hostage-hundreds- 
nigeria/

Fig. 14.3 ND-GAIN Country index showing each country vulnerability and capacity to adapt to 
negative effects of climate change
The more it is red, the higher the country is vulnerable and the lower is the readiness to improve 
resilience
Source: Adapted from Notre Dame University. https://gain.nd.edu/our- work/country- index/

14 Securitization of Human-Induced Environmental Conflict: Implications…

https://www.un.org/securitycouncil/content/islamic-state-greater-sahara-isgs
https://www.un.org/securitycouncil/content/islamic-state-greater-sahara-isgs
https://www.thedefensepost.com/2020/08/19/iswap-hostage-hundreds-nigeria/
https://www.thedefensepost.com/2020/08/19/iswap-hostage-hundreds-nigeria/
https://gain.nd.edu/our-work/country-index/


330

Al-Qaida in the Islamic Maghreb (AQIM),7 as well as other non-state actors like 
criminal organizations, are taking advantage of the socio-ecological and climate 
vulnerability. Therefore, the human landscape of such regions is more likely to 
develop into a mosaic of fragmented and networked landscapes in which the non- 
state actors rule. This results in regions where more or less dense and volatile net-
works of multiple actors suppress civil rights (Bekkers & Spiegeleire, 2010) and 
deteriorate biodiversity  – strengthening the risks of zoonosis as well as climate 
change  – thus triggering more displacement. Ironically enough, these unwanted 
non-state actors facilitate their own position. This should be an eye opener to act 
while there still is a chance to achieve positive outcome. So, the so-called ‘civilized’ 
world should, using the words of Bekkers and Spiegeleire (2010), show some stra-
tegic agility to anticipate a fundamentally uncertain future. Realizing that their 
vision of the future as seen from the year 2010 is our present day, it seems the situ-
ation can be compared to an infection that has gotten out of hand.

4.2  Drugs, Illegal Logging, and Security

On the continent of Central-South America, similar patterns occur, however, differ-
ent in appearance. For example, Sesnie et al. (2017) conducted a spatio-temporal 
analysis of forest loss related to cocaine trafficking in Central America. Through 
this analysis, they provide evidence that criminal activities associated with drug 
trafficking networks are a progressively important driver of forest loss in the region. 
They estimated that cocaine trafficking could account for 15% to 30% of annual 
national forest loss in Guatemala, Nicaragua, and Honduras. Of these losses, 30% 
to 60% occurred within nationally and internationally designated protected areas.

Dávalos et al. (2011) illustrate the relationship between poor rural development, 
deforestation, and intertwined relationships with organized crime. Hereto, they ana-
lyzed coca production-related land cover change between 2002 and 2007  in the 
northern Andes, Chocó, and Amazon Forest of Colombia, which is the largest pro-
ducer of coca leaf for the global cocaine market. As they quantified the impact of 
coca production on forest dynamics, they found that forest loss increased within 
proximities to coca plots. They also found that within protected areas, this relation 
is reduced, showing the effects of nature protection  – at least concerning coca- 
related deforestation in these regions.

7 AQIM was created in Algeria in 1998 by Hassan Hattab as the Salafist Group for Call and Combat 
(GSPC). GSPC was a splinter entity of the Armed Islamic Group (QDe.006), which was the largest 
and most extreme terrorist group in Algeria at the time. GSPC was renamed AQIM in January 2007 
following the group’s union with Al-Qaida (QDe.004), which was announced by Al-Qaida  
leader Aiman Muhammed Rabi al-Zawahiri (QDi.006) on 11 September 2006.  
https://www.un.org/securitycouncil/sanctions/1267/aq_sanctions_list/summaries/entity/
the-organization-of-al-qaida-in-the-islamic.
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Like in Middle-South America and Africa, the four main forms of serious orga-
nized crime in Southeast Asia are illicit drugs; human trafficking and migrant smug-
gling; environmental crimes (e.g. illegal logging and wildlife trade); and counterfed 
goods. Besides, factors such as lack of alternative sources of livelihood, conflict, 
and cultural tolerance, serious organized crime is facilitated by high levels of cor-
ruption and weak democratic traditions, often combined with weak enforcement 
(Idris, 2019). The literature identifies Myanmar as a particular hub of serious orga-
nized crime in Southeast Asia, especially for illegal drugs, as well as illegal logging, 
jade and gem mining, and wildlife trade. One of the forms in which the corruption 
has come to flourish is the so-called ‘ceasefire capitalism’, whereby the military 
entered into ceasefire agreements with insurgent groups, in return allowing them to 
carry out their illicit activities (Idris, 2019).

As a result of these kinds of habitat destructive processes, the whole region has 
undergone utterly dramatic ecological changes. This can be deduced from the fig-
ures presented in Table 14.1, which gives an overview of the changes in tropical 
forest cover for the whole Southeast Asia over the period 1990-2000-2010, as ana-
lyzed by Stibig et al. (2014). It shows that during a period of 20 years, 31,700,000 
hectares of the total forest cover of Southeast Asia have been eliminated. These 
figures actually are an underestimation of the really removed forest surface, because 
parts of the clearances have been replaced by, for example, oil palm and rubber 
plantations and secondary forest. Moreover, they concluded, in 2014, that “in conti-
nental Southeast Asia, there is an indication of increased forest cover loss along the 
Annamite Mountain range (Laos, Cambodia, and Vietnam), and in the border zones 
of Cambodia (with Thailand and Vietnam) and of northern Myanmar”. Unfortunately, 
this has evolved into a progressive decline which is still ongoing (Fig. 14.4).

One of the countries, already mentioned by Stibig et al. (2014), which has under-
gone a major decimation of its natural forest, is Cambodia. The country lost nearly 
2.3 million hectares of tree cover between 2001 and 2019, and the annual rate of 
loss increased by almost 300% during the same period. Data from Global Forest 
Watch’s Dashboards show that, since 2000, Cambodia has lost about 26% of its tree 
cover, a much higher percentage than larger, forested countries including Brazil and 
Indonesia. It needs to be noted here that within the territories of Cambodia, different 
types of tropical forests exist. To illustrate this diversity, Tani et  al. (2007) 

Table 14.1 Forest cover and annual change in Southeast Asia and sub-regions (areas in Mha.)

Sub-region

Forest Cover
Annual net change 1990s Annual net change 2000s1990 2000a 2010

Area Area Area Area (se); Change % (se) Area (se); Change % (se)

SE-Asiab 268.0 250.6 236.3 1.75 (0.26); 0.67 (0.10) 1.45 (0.25); 0.59 (0.10)
Continental SE-Asia 78.7 76.5 71.7 0.21 (0.08); 0.27 (0.10) 0.48 (0.13); 0.65 (0.18)
Insular SE-Asiab 187.9 173.0 163.5 1.51 (0.25); 0.84 (0.14) 0.96 (0.22); 0.57 (0.13)
Indonesiac 123.8 112.4 104.4 1.15 (0.25); 0.98 (0.21) 0.82 (0.21); 0.76 (0.19)

PNG = Papua New Guinea
Source: Adapted from Stibig et al. (2014:253)
aAverage from two period estimates, bincl. PNG & Solomon Isl., cincluding East Timor
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investigated three regions of Cambodia: Kampong Thom, Kratie, and Mondolkiri. 
They found four main clusters corresponding to traditional qualitative forest types 
known as evergreen forest, deciduous forest, hill evergreen forest, and swamp for-
est. The evergreen cluster was further divided into two stand types of dry evergreen 
forest and two stand types of secondary evergreen forest. Given the diversity of this 
region, one can imagine the enormous loss of biodiversity already caused by human 
interference and behaviour.

With organized crime operating at all levels of the supply chain, high demands 
on the consumer markets within the region’s proximity as well as timber processing 
industries in nearby China, Cambodia’s biodiversity has decreased very rapidly over 
the past decades (Humphrey, 2019; Idris, 2019; Kresek, 2019; Stibig et al., 2014). 
This citation from Humphrey (2019) characterizes a significant part of the situation: 
“as you approach Beng Per Wildlife Sanctuary, five hours north of Phnom Penh, it’s 
difficult to tell exactly where the park begins. There is no audience of trees to greet 
you, no sign to welcome you. In many areas, there are no trees at all. The land is 
more reminiscent of parched African savannah than a Southeast Asian rainforest. 
Where trees do appear, they stand in uniform rows, with vessels taped to their 
trunks – archetypal features of rubber plantations”.

Fig. 14.4 Cambodia lost nearly 2.2 million hectares of tree cover between 2001 and 2018, and the 
annual rate of loss increased by almost 300% during the same period
Source: https://blog.globalforestwatch.org/data- and- research/whats- happening- in- cambodias-  
forests/
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The map, see Fig. 14.4, illustrates the total loss of tree cover of Cambodia and its 
surroundings between 2001 and 2019. The two diagrams show that trees cover loss 
fluctuates in time. So, the combination of maps and diagrams illustrates that defor-
estation fluctuates in both space and time.

4.3  Poaching, Wildlife Trafficking, and Security

Many research works have been done on terrorist organizations and militia,8 financ-
ing part of their existence with poaching and wildlife trafficking.9 Haenlein et al. 
(2016) critically address the link between poaching, wildlife trafficking, and terror-
ism in Africa and its implications for transnational security and domestic conflict. 
Hereby, they consider the assertion that Al-Shabaab, the Janjaweed, and the Lord’s 
Resistance Army (LRA) – the three most cited organizations within this context – 
have become major beneficiaries, particularly in ivory. For example, Al Shabaab 
base of operation extends from Somalia across the border of the Horn of Africa. 
Similarly, the LRA, is an armed organization that operates in the northeastern 
Democratic Republic of Congo (DRC), southern the Central African Republic 
(CAR), and southwestern South Sudan. Finally, the Janjaweed, a Sudanese-based 
armed movement, operates from Darfur across Central Africa. They conclude that 
all three these terrorist groups have been proven to be involved in elephant poaching 
and ivory trafficking. But since their share is relatively small compared to organized 
crime, their role, according to the authors, should not be overestimated. From an 
ecological point of view, however, this seemingly modest contribution could have 
huge impacts on both local and regional ecosystems within their radius of action. 
Combined with the impact generated by organized crime groups, the ecological 
effects may be utterly devastating, both on nature alone as well as on SES.

4.4  Quantifying Poaching, Wildlife Trafficking, 
and Illegal Logging

According to Haenlein and Smith (2016), the perhaps most widely used estimate on 
the value of illegal trade in flora and fauna, including illegal fishing and logging, is 
done by United Nations Environment Program (UNEP) and Interpol.10 In 2014, they 
estimated the value of illegal trade at $70–213 billion and updated it to $91–258 
billion in 2016, resulting in a 5–7% annual rise. Thereby, illegal trade has become 

8 Depending on one’s definition, we might use the word ‘terrorist’ instead of ‘militia’.
9 See Haenlein et al. (2016) for an impression on such a literature.
10 https://www.interpol.int/News-and-Events/News/2016/UNEP-INTERPOL-report- 
value-of-environmental-crime-up-26
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the fourth-largest global form of illicit activity after drug trafficking, counterfeit 
crimes, and human trafficking.

The illegal trade in wildlife alone is estimated to be approximately one-fourth of 
the legal trade (van Uhm, 2016). Deduced from an estimated legal wildlife trade 
value of $86 billion in 2010, van Uhm assumed the value of illegal wildlife trade in 
2010 to be around $21,5 billion worldwide, and $9.5 billion for the European Union. 
Based on his calculations, the 2010 illegal trade of ivory alone was already over 
$100 million. Compared with the negative value of the current and upcoming pan-
demic events, the outcome of this calculation is likely to fade the benefits made by 
terrorists, organized crime, and corrupt government employees as well as the cost 
made to counter them. So, relative to the profits gained through various illegal busi-
ness models on illicit flora and fauna trade, the cost of socio-ecological damage is 
enormous.

According to Schwab (2020) on the World Economic Forum of August 3, 2020, 
the achievement of a significant reduction of new diseases from tropical forests 
would cost globally between 22.2 and 30.7 billion each year, while the COVID-19 
pandemic will likely end up costing between $8.1 and $15.8 trillion globally, refer-
ring to Dobson et al. (2020). They recently published their calculation on prevention 
cost with a special focus on ecology of zoonosis and investments to prevent tropical 
deforestation and to limit wildlife trade in order to prevent future zoonosis out-
breaks. As these costs are partly generated by organized crime and terrorist organi-
zations, actions against such organizations should, therefore, be part of the 
prevention tools, yet to develop.

4.5  Socio-Ecological Harm, Violent and Deadly Force 
of Criminal Activities

4.5.1  Socio-Ecological Harm

Responding to environmental crime involves a wide range of collaborations across 
many different scales and sectors. This is especially the case when addressing trans-
national environmental crime and its associated global environmental harms (Pink 
& White, 2016). From a green criminology perspective, the basic starting point is 
that something or someone has suffered harm (van Uhm, 2016 referring to White 
2011). Depending on one’s personal preference,11 ‘something’ might be defined as 
‘the SES’ and, therefore, ‘someone’ might be defined as ‘a human or any other 
organism’. Van Uhm further refers to Stretesky et al. (2013) who state that a harm 
perspective, as in this context, is shaped by shared understanding and scientific 
knowledge about what constitutes ecological harm rather than being a socially con-
structed concept defined by politicians, as in orthodox criminology. Because of that, 

11 From a green criminology point of view, ‘harm’ can be approached from an anthropocentric, 
eco-centric or biocentric view. For more details, see van Uhm (2016: 66–69).
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environmental crime is typically defined on a continuum ranging from strict legal 
definitions to broader harm perspectives (reference to Bricknell, 2010) such as an 
act committed with the intent to harm or with a potential to cause harm to ecological 
and/or biological systems, and for the purpose of securing business or personal 
advantage (referring to Clifford & Edwards, 1998). In simple terms, ‘environmental 
harm’ can be defined as a crime (White, 2011; Pink & White, 2016).

With respect to environmental harm, dramatic changes in habitat composition 
and species diversity as well as even in the climate have been adversely affected by 
both regular and criminal human behavior. Although most of these changes are 
directly resulting from human population growth, urbanization, other land uses, and 
human consumption behavior, some of these factors are related and intertwined 
with the illicit trade in narcotics and wildlife products. The high demand for such 
products and the methods used are pushing ecosystems to other, less desirable, 
states and thresholds. This significantly weakens the resilience of SES and is, thus, 
socio-ecologically harmful. As a result, it causes comprehensive harm to all involved 
stakeholders, with some relative short-term gains for the illegal ones.

As explained in Sect. 4.1, the influence of terrorist and criminal organizations 
will likely increase and expand in the near future, affecting the sustainability and 
resilience of SES in which they operate or which they influence indirectly. As a 
consequence, we may speak of socio-ecological harm, especially within the vulner-
ability niche of fragile tropical states. This is recognized by the United Nations as 
shown in the following quotes:

• “To protect people and planet in line with the Sustainable Development Goals 
(SDGs), and to build back better from the COVID-19 crisis, we cannot afford to 
ignore wildlife crime”, said Ms. Waly,12 the UN Executive Director of the United 
Nations Office at Vienna (UNOV)/United Nations Office on Drugs and Crime 
(UNODC).13

• The SDGs are the blueprint to achieve a better and more sustainable future for 
all. They address the global challenges we face, including those related to pov-
erty, inequality, climate change, environmental degradation, peace and justice 
(Fugunwa & Olanbiwoninu, 2020).

These two citations together make it clear that the highest-level organization, as 
the United Nations is, recognizes threats and pressure on both the ecological and 
social systems induced by criminal acts resulting into socio-ecological problems as 
previously explained. In addition to the interconnectivity of SDGs, and just as Pink 
and White (2016) stated, this interdisciplinary problem can only be solved from a 
multidimensional point of view. It will, therefore, have to be solved using an inter-
disciplinary approach in which military components may also have a role to play. 
This thought matches the emphasis of the Former UN Secretary-General, Kofi 

12 UN News. Wildlife crime putting environment and health at risk: UN report, https://news.un.org/
en/story/2020/07/1068121
13 UN System: Chief Executive Board for Coordination, https://www.unsystem.org/content/
ms-ghada-fathi-waly
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Annan, on the responsibility and political commitment to end the worst forms of 
violence. Since the disruption of SES by organized crime and terrorism can be seen 
as one of the most serious threats for the near future, his repeated call to ‘act in 
defense of common humanity’ is applicable.

4.5.2  Violent and Deadly Force

Over the past decade, the global death toll from terrorism ranged from 8000 in 2010 
to 44,000 in 2014 (an average of 21,000 people worldwide each year). As in most 
countries, terrorism accounts for less than 0.01% of deaths; in countries of high 
conflict this can be as much as several percent. Although media might have influ-
enced general public on the distribution, frequency and intensity, terrorism tends to 
be very geographically-focused (Ritchie et al. 2019).

Terrorist presence and posture vary in space and time. Figure 14.5a shows the 
variation over time of terrorism as a share of total death from 1990 up and until 
2017. While the trend fluctuated between 0.01% and 0.02% over the 1990s and 
early 2000s, it increased to 0.08% in 2014 before dropping to 0.05% in 2017. 
Figure 14.5b shows the highly uneven distribution of terrorism as a share of total 
deaths for each country, with higher death rates in the Middle East and Africa.

Table 14.2 shows a gradient of violence used in poaching by local villagers, local 
farmers/poachers, and professional groups (criminal organizations). While locals 
use simple guns and bush craft techniques, brutal organized crime groups use 
advanced technical field equipment and ‘professionally’ sedate the animals from 
their helicopter or four-wheel drive all-terrain vehicles. After this, depending on 
their methods, they heartlessly saw through the skulls of their target with their 
chainsaw to get their hands on the horn or tusks, without leaving any precious bits 

Fig. 14.5 Terrorism as a share of total deaths (1990 and 2017)
A (left side): presents worldwide deaths from terrorist attacks between 1990 and 2017. Presented 
as percentage of the total deaths worldwide per year. B (right side): presents the distribution per 
country in 2017
Source: Adapted from Ritchie et al. (2019)
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behind. After taking their loot, they leave the animal in an utterly screaming pain as 
they come out of anesthesia, and eventually bleed to death.14

In addition to the use of covert weapon systems and anesthetics, poachers also 
use poison to kill elephants or to contaminate their carcasses specifically to elimi-
nate vultures, whose overhead circling might otherwise reveal the poachers’ pres-
ence, especially in the southern part of Africa (Ogada et al., 2016; Solly, 2019). In 
2019, Solly reported on the poisoning of 530 vultures after feasting on elephant 
carcasses laced with poison in northern Botswana. Between 2012 and 2014, Ogada 
et al. (2016) recorded 11 poaching related incidents in seven African countries, in 
which 155 elephants and 2044 vultures were killed (Table 14.3).

4.5.3  Short Distance – Long Distance Silent Killing

In addition to the ecological effects of killing mega herbivores, the killing of vul-
tures, which are obligate scavengers, generates many other ecological effects, some 
of which are likely to pose serious threats to both humans and wildlife. Because 
vultures have a huge home range, their killing has long-ranging effects up to hun-
dreds to thousands of miles away. Therefore, this phenomenon can be seen as a 
textbook example of human-induced environmental conflicts that disrupt the eco- 
social balance. Figure 14.6 illustrates some of the possible routes that play a role 
in this.

Ogada et  al. (2012) showed that the risk of infectious disease transmission is 
likely to increase with the absence of vultures, also affecting transmission patterns, 
especially among mammalian carnivores (II).15 In addition to this, more carcasses 
and longer removal times can cause direct effects such as the growth of pathogen on 
the carcasses (I) and indirect effects like an increase in the number of scavengers 
(III). The latter one leads to higher transmission risks via direct physical contact 
between animals, both within and between species transmission (Alexander & 

14 Stroop: Journey into the Rhino Horn War is a 2018 South African documentary film about rhino 
poaching, produced by Bonné de Bod and Susan Scott. In this documentary, detailed images of the 
results of poachers’ methods on individual rhinoceroses are presented. See https://www.stroop- 
film.com/
15 The Roman figures I, II and III refer to the scheme.

Table 14.2 Types of poachers of animals for Traditional Chinese Medicine (TCM)

Type Equipment Method

Local villager Guns or muskets Poaching animals that threaten local 
communities and their cattle

Local farmer/
poacher

Traps, tracking signs, guns Traditional poaching using tracking 
signs, traps, dogs and guns

Professional group 
(organized crime)

Helicopter veterinary 
tranquilizers, night-vision 
goggles, guns with silencers

Professional specialist poaching with 
highly sophisticated equipment in order 
to be efficient and effective

Source: Adapted from Van Uhm (2016:214)
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Appel, 1994; Alexander et al., 1994; Craft et al., 2008; Perry et al., 2018), and also 
increases the chance of unwanted human-wildlife interactions such as predation on 
or infection of livestock (Gusset et al., 2015).

Table 14.3 Details of 11 vulture poisoning incidents at elephant poached for ivory in seven 
African countries

Year Month Country Location

No. of 
vultures 
poisoned

No. of 
elephants 
poisoned

2012 Mar. Botswana Kwando 200a 1
2012 July Zimbabwe Gonarezhou National 

Park
191 1

2013 May Botswana Kwando 326 3
2013 May Mozambique Gonarezhou 

Transfrontier Park
78 1

2013 July Namibia Bwabwata National Park 500a 1
2013 Oct. Zimbabwe Hwange National Park 219 135
2013 Oct. Zambia North Luangwa National 

Park
476 1

2013 Nov. South Africa Imfolozi Game Reserve 37 1
2013 Dec. Zambia Mfume, South Luangwa 6 1
2014 May DRC Virunga National Park 10 3
2014 July Zimbabwe Zambezi National Park 1 4

Source: Adapted from Ogada et al. (2016:594)
aEstimates based on the number of vulture skulls and other hones found at the scene

Vulture decline due to 
poisoning

by poaching

duration increase
of carcass 

availability

I 
(potential) 

pathogen growth

direct infections 
(human, husbandry,  

wildlife)

Indirect infections
(soil , water,  vegetation)

II 
pathogen transmission 
by scavenger behaviour

III 
scavenger population 

growth

pathogen transmission 
by 

scavenger behaviour

human-wildlife conflict 
by predation

+

+

+

Fig. 14.6 Possible health treats resulting from vulture declines and, therefore, increased carcass 
exposure times
Although the main reason for the worldwide decline of vulture populations is due to the use of 
poison and certain medicines, active poisoning by poachers plays a significant role in disturbance 
of eco-social balance
Source: Deduced from Ogada et al. (2012)
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In the Serengeti ecosystem in Tanzania, for example, vultures were16 (Pain et al., 
2003 referring to Houston, 1979) the major consumers of dead ungulates, account-
ing for greater meat consumption than all mammalian carnivores combined. 
Unfortunately, this is no longer the case (Virani et al., 2010). As vultures decline, 
populations of many facultative scavengers are growing. Since these species are 
more susceptible to contract and transmit diseases among themselves and to humans, 
this decline can and – probably – already has resulted in both public and veterinar-
ian health issues as well as threats to wildlife (Beucheley & Şekercioğlu, 2016; Buij 
et al., 2015; Green et al., 2004; Gross, 2006; Markandya et al., 2008; Pain et al. 
2003; Ogada, 2014; Ogada et al., 2012; Turner et al., 2014).

Next to higher risks of disease transmission, an abundance of uneaten carcasses 
poses a direct threat to public health because the rotting flesh provides a breeding 
ground for potentially pathogenic bacteria, providing sources of disease, such as 
anthrax, for humans, livestock, and wildlife (Pain et al., 2003). Disease transmission 
can also take place via contamination of soil, water, and vegetation. Turner et al. 
(2014, 2016) found that anthrax-infection risk of African herbivores was highest at 
carcass sites and most probable at carcass sites 1–2 years of age. This is related to 
the fact that carcass nutrients improve soil and vegetation, and that Bacillus anthra-
cis is found on grasses up to 2 years after death. They found that animal foraging 
responses to carcass sites shifted from avoidance to attraction, and ultimately to no 
preference (Turner et al., 2014).

In addition, climate change will increase the pressures on availability, accessibil-
ity, and demand for resources, especially water, adding to the risk of water-borne 
diseases (Chalmers, 2012; Aldeyarbi et al., 2016).

5  Strategic Solutions

5.1  Can the Military Be Part of a Solution?

In order to tackle dynamic future fields of operation, ‘t Hart et al. (2016) suggest a 
bivalent organization of the military which mixes a robust and a felexible type of 
orientation. Table 14.4 shows some of the dominant characteristics of the context in 
which military forces have to operate; eighter relatively stable – predictable17 – or 
highly dynamic – unpredictable.18 Depending on circumstances and stated goals, 
both types of orientation can and will be used, since landscapes of conflict are fluid 
in both space and time.

16 I unfortunately have to write ‘were’ instead of ‘are’, since nowadays this is not true anymore. See 
for instance Virani et al. (2010).
17 One might also use the term ‘foreseeable’. Within the military community this term is used for 
planned periods of operation. It does not necessarily mean the theatre of operations will be 
predictable.
18 These characteristics unsurprisingly show a high resemblance to both the ecological r- and 
K-strategists, in which the ecological r-strategist is adapted to changing environments and the 
K-strategist to (more) stable environments; see Sect. 3.1.2 in Chap. 10 of this book.
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Table 14.4 represents a possible strategic approach of a fluid landscape in which 
conflict and inter-conflict are entangled both in space and time. Just like in ecology, 
different environments demand different approaches in strategy. This dictates differ-
ent traits of participants as well as (re)allocation of scarce resources. Such differ-
ences come to expression in operational goals as well as education, training, and 
selection of personnel, equipment, and material. In order to be able to take advan-
tage of a wide variety of methods, as well as to be prepared to tackle the broad scope 
of future landscapes of conflict, a mix of both orientations – robust and flexible – is 
a must. Hence, the development of a bivalent organization appears to be an adequate 
adaptation to the current and  – near  – future situation. This thought is further 
explored in the following sections.

5.2  Negative Feedback

Before looking at how to strategically and effectively designate scarce military 
resources, some of the key ecological processes involved in socio-ecological con-
flict dynamics should first be recalled. As already explained in Chap. 12 of this 
book,19 social-ecological regime shifts may more easily occur if resilience has been 

19 See i.e., sections: 2.1 on resilience; 3.2.1 on ecosystem services, and 3.2.2.2 on ecological 
regime shifts.

Table 14.4 Organizational orientation characteristics of adaptation to relative stable and, 
therefore, predictable (robust) and unstable or unpredictable environments (flexible)

Robust orientation (predictable 
environment)

Flexible orientation (unpredictable 
environment)

Aimed at stability Aimed at flexibility
Acting from the strength of the existing 
organization

Adapting by the organization itself when 
necessary, in order to achieve the collective 
goals

No fundamental changes are necessary within 
the organization

Fundamental changes are implemented if 
needed to adapt

Changes in the environment are predictable as 
much as possible

Unpredictable changes in the environment are 
welcomed

The existing fixed structures (fixed SOPsa) are 
sufficient to be able to respond in a controlled 
manner to changes in the environment

The existing structures (SOPs) are constantly 
adapted to be able to respond to changes in the 
environment

Characteristic are the central management, 
fixed techniques and tactics and procedures 
(fixed TTPs)

Characteristic are a high degree of task maturity 
and autonomy of the individual. TTPs can be 
instantly adapted to the current environment.

Starting point: The environment is predictable 
and so are the procedures.

Starting point: The environment is unpredictable 
and so are the necessary procedures

In a constantly changing landscape of conflict, both organizational orientations seem to be a 
necessity
Source: Deduced from ‘t Hart et al. (2016)
aWithin the military, SOP stands for Standard Operating Procedure. This is a more or less fixed 
procedure of how to do things within and between different levels of the organization
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reduced – i.e. as a consequence of human actions. Habitat destruction and loss of 
species and ecosystem services are drivers of such shifts that further exacerbate 
climate change impacts and influence future security (see also Sect. 4.1 above). For 
example, the loss of important major herbivores such as elephants, rhinoceroses and 
apex predators like lion, leopard, and hyena due to poisoning, (il)legal wildlife 
trade, and land-use change can trigger regime shifts. Therefore, (il)legal wildlife 
poisoning and trade, as well as tropical forest loss directly related to e.g. narcotic 
trafficking, form major threats to biodiversity-stability. The main ecological princi-
pal behind this is simple: the negative feedback or the balancing feedback. Such a 
principle occurs when some function of the output of a system, process, or mecha-
nism is fed back in a manner that tends to reduce the fluctuations in the output, 
whether caused by changes in the input or by other disturbances.20

For example, keystone species play a central role in ‘negative feedback loops’, 
the loss of which needs to be prevented to avoid unpredictable socio-ecological 
conflict  with consequences for biodiversity, ecosystem services, livelihoods, and 
human wellbeing (Paine, 1966; Shackleton et al., 2018; Biggs et al., 2018). Given 
the sensitivity of SES to the involvement of disruptive actors (criminals and terror-
ists) as referred to here, it is obvious to pursue an integrated approach, primarily 
focused on conflict prevention. It must, therefore, be recognized that the above- 
mentioned actors play a crucial role in the destabilization of SES, and that actions 
against them can only become permanently successful as a result of a systems 
approach, as in any other attempt to avoid, mitigate or stop  complex conflicts 
(Rietjens et al., 2009; Olsthoorn et al., 2015; Lucius & Rietjens, 2018; Post, 2019; 
Rietjens & Ruffa, 2019; Faleg & Gaub, 2019; Gans, 2019).

From an economic point of view, this is also highly preferable since the direct 
and indirect cost of, for example, violent conflicts – i.e. related to drivers such as 
climate change, like in the case of the Syrian war21 – are high and keep rising22. In 
this perspective, prevention is key. This is supported by Faleg and Gaub (2019) who 

20 https://en.wikipedia.org/wiki/Negative_feedback
21 According to Kelly et al. (2015), “there is evidence that the 2007–2010 drought contributed to the 
conflict in Syria. It was the worst drought in the instrumental record, causing widespread crop 
failure and a mass migration of farming families to urban centers. The authors conclude that human 
influences on the climate system are implicated in the current Syrian conflict.
22 According to Faleg and Gaub (2019), “the most visible cost is human life and health: the number 
of civilians dying directly from conflict doubled between 2005 and 2016 and the number of forci-
bly displaced persons increased fivefold between 2010 and 2016. Conflict does not just kill people, 
it also hurts economies. The Israeli-Palestinian conflict, for example, is estimated to have cost 
more than $12 trillion so far, while the destruction in Syria has by some estimates amounted to 
$388 billion (other aspects, such as environmental damage or indirect deaths from conflict are not 
included in this calculation). Some of this cost also affects the international community: in 2018, 
more than 135 million people were in need of humanitarian assistance and protection, predomi-
nantly due to conflict. Moreover, the number of people receiving emergency aid has risen system-
atically in the past 10 years, from 28 million in 2008 to 97.9 million in 2018. The gap between the 
financial requirements and funds available has widened: in 2008, requirements amounted to $6.3 
billion, with $5.2 billion funded; in 2018, requirements were $25.2 billion, with ‘only’ $15.1 bil-
lion funded. Simply put, humanitarian assistance is more costly than prevention”.
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assume that “humanitarian assistance is more costly than conflict prevention”, and 
Woocher (2009) who mentions that “an ounce of prevention is worth a pound 
of cure”.

In the same line of thought, according to Faleg and Gaub (2019), internal con-
flicts span approximately 5–10  years risking a relapse within the first 10  years. 
Since post-conflict recurrences constitute only a minority of all conflict outbreaks, 
and more outbreaks in the near future are most likely to happen, the prevention of 
relapse after wars end is insufficient to prevent most new conflicts (Woocher, 2009). 
Therefore, early warning and early response, resilience improvement, and conflict 
prevention measures should be part of the strategy toolbox during both the conflict 
and inter-conflict phase. Now, this is where we have to look if we want to develop 
an effective strategy to tackle root causes by the use of scarce military resources.

In the next section, a brief exploration will be done on how to take advantage of 
the military as a tool to shape the landscapes of conflict and fear, discussing that the 
military can be of significant value during both conflict and inter-conflict phases. 
The analysis will be limited to the mitigation of human-induced climate change and 
habitat and species loss as drivers of socio-ecological conflict.

5.3  The Military

5.3.1  Regular and Special Forces

Depending on the political-strategic ends, ways, and means, the military can play a 
role within the human-induced environmental conflict prevention. Since the UN 
Security Council has recognized climate change as a ‘threat multiplier’ as well as a 
root cause of conflict in specific regions and countries, such as Lake Chad, West 
Africa, and Somalia (Reedt Dortland et al., 2019a, b), this issue is getting increas-
ingly more attention. Within the military sphere, this has given rise to the question 
of how to prepare for future operations; new tasks in a changing environment.

The military – or armed forces – can roughly be divided into four different kinds 
of forces: army, navy, air, and Special Forces (for some countries). Special opera-
tions forces (SOF) are those which are not conventional (Searle, 2017). Figure 14.7 
illustrates this conceptual definition.

Operations  inside the box are conducted by  conventional forces (CF): army, 
navy, and air force for national defense. Since special operations are different from 
conventional ones, they are, by definition, outside the conventional box (Searle, 
2017). As defined by the AJP-3.5 doctrine  (NATO, 2013), SOF has three main 
building blocks – Direct Action (DA), Special Reconnaissance (SR), and Military 
Assistance (MA) – on which they depend to carry out their core activities. So, SOF 
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is able to apply DA,23 SR,24 and MA in various contexts and for different purposes. 
MA basically is a way in which SOF provides improvement of local or regional 
security through training, mentoring or partnering with foreign military forces. This 

23 DA: Short-duration strikes and other small-scale offensive actions employing specialized mili-
tary capabilities to seize, destroy, capture, exploit, recover, or damage designated targets.
24 SR: Actions conducted in sensitive environments to collect or verify information of strategic or 
operational significance.

Fig. 14.7 Conceptual definition of SOF and its core activities
MISO: Military Information Support Operations; COIN: Counter Insurgency; FID: Foreign 

Internal Defense; CAO: Civil Affairs Operations; UW: Unconventional Warfare (See for further 
information: AJP 3.5, or: https://www.socom.mil/about/core- activities. MISO: are planned to con-
vey selected information and indicators to foreign audiences to influence their emotions, motives, 
objective reasoning, and ultimately the behavior of foreign governments, organizations, groups, 
and individuals in a manner favorable to the originator’s objectives. COIN: The blend of civilian 
and military efforts designed to end insurgent violence and facilitate a return to peaceful political 
processes. FID: Activities that support a Host Nations internal defense and development (IDAD) 
strategy and program designed to protect against subversion, lawlessness, insurgency, terrorism, 
and other threats to their internal security, and stability, and legitimacy. CAO: enhance the relation-
ship between military forces and civilian authorities in localities where military forces are present. 
UW: actions to enable a resistance movement or insurgency to coerce, disrupt, or overthrow a 
government or occupying power); and FESO: Foreign Ecological Security Operations. The edges 
of the military circle expand and contract as military responsibilities and authorities change over 
time. Also, the conventional box within that circle changes its size and shape as the definition of 
conventional operations evolves. Therefore, the covering edges around the conventional box sym-
bolize the domain where special operations roles and missions have become conventional. Mostly 
first executed by SOF enabling forces
Source: Adapted, but slightly adjusted, from Searle (2017)
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may vary from basic skills, special tactics, and procedures up and until combined 
operations.25

The scope of special operations, like regular operations, is limited by the authori-
ties given to the military but extends to the boundaries of what the military is autho-
rized to. However, special operations are much more likely than conventional 
operations to overlap with the authorities and activities of other agencies (e.g. 
Interpol). Furthermore, the routine overlap between special operations and the 
activities of both national as well as inter-governmental agencies means that the 
forces who conduct special operations will have special knowledge and skills to be 
able to perform their often independently performed tasks (Searle, 2017). This 
means that these kinds of forces easily adapt to different settings within the fluid 
landscape of (inter)conflict, extending military power as well as the strategic insight 
of deep within areas of operations. Therefore, the strategic utility of SOF lies in its 
complementary capability to partially fill the void of military force (Titulaer, 2021).

5.3.2  Foreign Ecological Security Operations and 3D-ET

As shown in Fig. 14.7, a number of core activities exist and such activities have 
evolved in response to specific needs. In fact, they arose as a result of past experi-
ences. For instance, Hostage Release Operations (HRO) have developed from oper-
ations like Operation Eagle Claw26 – also called Operation Tabas – in which the 
Americans tried to release their compatriot diplomats held hostage in the American 
Embassy in Teheran, Iran (November 4, 1978  – April 24, 1980); and Operation 
Nimrod27 on May 5, 1980, in which the British rescued hostages from the Iranian 
Embassy in London (April 30–May 5, 1980). Like the other core businesses, also 
Foreign Ecological Security Operations (FESO) now appears to be needed world-
wide to suppress extensive breeding grounds of conflict. Therefore, we now propose 
a new focus in order to develop and apply FESO as a new core activity for both SOF 
as well as regular forces within the context of a wide scope on socio-ecological 
conflicts.

One of the ways to deal with the causes of human-induced environmental con-
flicts is to disrupt the disrupter of the system. As a matter of fact, a military format 
that would fit this need, but requires further development from a holistic point of 
view, is called ‘Swarming’. Swarming is a seemingly amorphous, but deliberately 
structured, coordinated, and strategic way to perform military strikes from all direc-
tions (Arquilla & Ronfeldt, 2001). It can be compared with swarming in nature, like 
bees and ants do (see Sect. 2). One of the major advantages of the swarming method 

25 For further details see: Allied Joint Publication (AJP)-3.5
26 https://en.wikipedia.org/wiki/Operation_Eagle_Claw
27 https://en.wikipedia.org/wiki/Iranian_Embassy_siege#SAS_assault
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is that it also allows small countries with little capacity to contribute to both opera-
tional and strategic advantages (Haar & Haspels, 2018) significantly.

To ensure that FESO is developed from a broad socio-ecological-oriented 
approach,  I recommend taking the Dutch 3D approach, also called the 
‘Comprehensive Approach’ as a starting point. The Dutch used Diplomacy, 
Development, and Defense as a counter insurgency tool during their ‘reconstruc-
tion’ mission in the Province of Uruzgan, Afghanistan. The Comprehensive 
Approach was devised to facilitate cooperation between civilian and military actors, 
tackle causes of instability, and create a more safe and secure environment in areas 
of conflict (Olsthoorn et al., 2015). It was, therefore, a ‘system-based approach’.

This work, as the Chap. 12 of this book, has shown the strong relevance of ecol-
ogy to human existence. Disruption of ecological processes can lead to serious 
degeneration of SES causing conflicts (Fig. 14.8). The recovery of ecological sys-
tems often takes a lot of time. That is why I propose to add Ecology and Time to the 
existing 3D-concept (Fig.  14.9). Ecology is now positioned as a central starting 
point on which Diplomacy, Development and Defense form supporting controlling 
tools. In order to take structural account of fundamental differences in the time- 
scale on which the intended processes take place, the time factor is added. Having 
said this, the Comprehensive Approach has evolved into a 3D-ET Approach. A prac-
tical first step in extending the 3D approach has been taken by people like 
Gallagher  and Wit (2012), but should now become a fully accepted part of any 
major military mission.

Fig. 14.8 ‘Trophic-context’ of human-induced conflict
Drivers of this conflict are formed by different types of actors, such as criminal – and terrorist- 
organizations as well as other illicit non-state actors
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6  Conclusions and Recommendations

This chapter aims to provide some inputs to the question of how the military can 
help mitigate human-induced environmental conflicts. For a good part, the drivers 
of social ecological conflicts appear to be non-state actors such as criminal and ter-
rorist organizations, which play significant roles in the disruption of ecological sys-
tems, eventually leading to stress, conflict, and displacement. Such disruptions are 
induced, for instance, by poaching of engineering species like rhinoceros, elephants, 
and chimpanzees or illegal logging which causes habitat loss and ecological regime 
shifts. This, therefore, contributes to the stochasticity of future security landscapes 
in which scattered or networked non-state actors, such as criminal and terrorist 
organizations, make a significant contribution to an ever-increasing uncertainty of 
safety and security.

The answer to the question of how the military can contribute is narrowed to the 
conclusion that both regular and special operations forces do have existing methods 
to counter the problems mentioned in this chapter. The only thing that needs to be 
done is a refocus of international political-strategic ends, ways, and means, includ-
ing both factors of ecology and time. From an operational level, SOF (Special 
Operations Forces), in particular, can operate in the diffuse field of conflict and 
inter-conflict and may play a crucial role in situations that go beyond the boundaries 
of regular police forces. Since ecology forms the fundamental ground on which SES 
(Social-Ecological Systems) exist, it dictates FESO (Foreign Ecological Security 
Operations) to become one of the core tasks of SOF, accompanied by regular – SOF 
enabling – forces.

Fig. 14.9 Context of the 
3D-ET Approach in which 
ecological security is 
created by incorporating 
Time as part of the core 
strategy to counter 
human-induced 
environmental conflicts, 
facilitated by Diplomacy, 
Development, and Defense
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To establish a multidimensional and social-ecological approach, the 
‘Comprehensive Approach’ – or Dutch 3D-approach – is now ready to evolve into a 
3D-ET-approach. In this way, fundamental timescale differences between 
Diplomacy, Development, and Defense are mitigated while they all serve as social- 
ecological- supporting tools in mitigating conflict and induced displacement, and 
vice versa.

7  Epilogue

Almost immediately after completing the manuscript of this chapter, the latest 
insight into Amazonia’s carbon budget was published on July 14, 2021 in the pres-
tigious journal Nature, entitled: “Amazonia as a carbon source linked to deforesta-
tion and climate change” (Gatti et  al., 2021). The present article concludes that 
Amazonia is now acting as a carbon source rather than a carbon sink due to defor-
estation and climate change. While the academic domain is frequently nourished by 
research on the issue, the daily news is full of reports of extreme temperatures and 
massive fires in Western Europe, Canada, Siberia, China, and other places on the 
planet where these phenomena usually do not occur.

As a climax to ongoing events, the Intergovernmental Panel on Climate Change 
(IPCC) issued the following press release28: “Geneva, August 9  – Scientists are 
observing changes in the Earth’s climate in every region and across the whole cli-
mate system, according to the latest IPCC, released today. Many of the changes 
observed in the climate are unprecedented in thousands, if not hundreds of thou-
sands of years, and some of the changes already set in motion – such as continued 
sea-level rise – are irreversible over hundreds to thousands of years” (IPCC, 2021). 
The report shows that greenhouse gas emissions from human activities are respon-
sible for about 1.1 °C of warming since 1850–1900, and notes that average tempera-
tures are expected to reach or exceed 1.5 °C over the next 20 years.

Do we really understand that it is 12:05  pm? May the wise words of Albert 
Einstein still reach us in time: “we cannot solve our problems with the same think-
ing we used when we created them”.
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Chapter 15
Resolution of User Rights Related Conflicts 
in Collective Rangelands Through 
Negotiation: The Case of Morocco

Rabiaa Bourhim

Abstract In Morocco, rangelands cover over 53 million hectares of land. They are 
in most cases marginal lands for annual crops because of various reasons (drought, 
low soil fertility, risk of erosion, and so on). Additionally, their legal status is not 
favouring their development because of intensive farming. Not long ago, collective 
rangelands existed in a harmonious state, as there was a balance between the supply 
of fodder resources and livestock needs. However, in recent decades, the conditions 
of these areas have been increasingly deteriorating due to many factors, including 
overgrazing, land clearing, and uprooting. A number of changes are being noticed, 
including the decline in the roles and importance of traditional institutions, cumber-
some administrative procedures in terms of transhumance licenses, and the non- 
compliance with the regulations, illiteracy, the negligence observed by local 
population and beneficiaries, and the contested legitimacy of the law. These changes 
contribute to the emergence of major conflicts whose solutions could be found in 
making deals or formulating charters based on compromises with the potential to 
organize the access to land and the exercise of user rights. The success of these 
measures largely depends on the approval of sedentary and transhumant parties. 
Customary norms could form the basis for a concerted regulation of collective user 
rights to ensure the sustainability and resilience of vulnerable areas. Some of the 
investigated Moroccan instances of customary schemes include the negotiated char-
ters developed during colonization by the Ouzighimt fraction (the Mgouna tribe) 
and Aït Moussa Oudaoud (Ait Zekri) in the region of Ouarzazate as well as Ait 
Rahou in Boulmane and Zaouiat Ahensal in the Middle Atlas.
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1  Introduction

In Morocco, collectives and forest rangelands cover over 53 million ha.1 They 
comprise terrestrial ecosystems made up of a group of plant species serving as a 
fodder resource for livestock. These plant species constitute 84% of the national 
territory,2 and contribute to about 70% of the fodder needs of small ruminants (Qarro 
& Roose, 2010).

Arid and callous rangelands represent almost 93% of the country’s surface. 
Almost 97% of rangelands are located in the arid and semi-arid areas of the Oriental, 
the Pre-Sahara, and the vast Saharan regions (Qarro & Roose, 2010). These range-
lands play a vital role in feeding the livestock. They represent the main fodder 
source for sheep and goats in pastoral areas. They also contribute to a large degree 
to the diet of local cattle in these areas.

In this context, the proportion of rangelands varies between 25% and 36% in the 
national fodder balance, depending on climatic conditions. This contribution is sig-
nificant to the eastern steppes and mountainous regions where it ranges from 70% 
to 90% (Naggar, 2018).

Rangelands have existed until recently in a state of balance between the supply 
of fodder resources and the livestock needs. Over the past few decades, the condi-
tion of rangelands has been increasingly deteriorating because of several factors, 
including overgrazing, land clearing, and wood uprooting. In addition, the ambigu-
ity of the concept of beneficiaries leads to the outbreak of conflicts related to rights 
of access and use in collective rangelands between sedentary and transhumant 
herders.3

When analyzing the Moroccan legal system related to collective lands, namely 
the 2016 law on transhumance, the 1919 law on collective lands, and the 1917 law 
on forest conservation, or even the Islamic doctrine and endogenous norms, we 
found out the existence of several legal orders. This leads to questioning the nature 
of their relationship: is it a competition, a rivalry? In other words, who holds the 
law-making authority over collective tribal lands in Morocco: is it the Islamic law, 
the Jmaa, or the state?

Lastly, can the negotiation of territorial charters work as a basis for a new 
governance of the rights of access and use?

This chapter focusses on the negotiated rule of law and its potential role in 
developing the regulation of collective and forestry user rights and negotiated 
governance. Through an analytical approach covering both positive and endogenous 

1 www.terrecollectives.ma
2 In Morocco, 85% of collective lands are rangelands.
3 In the past ten years, the province of Tiznit has received 537 complaints, and the province of 
Chtouka has received 438 complaints (internal report of the provinces of Tiznit and Chtouka Ait 
Baha). During the years 2018 and 2019, the Souss Massa region has known numerous conflicts 
between transhumants and farmers from Ait Milk, Belfaa, Inchaden, Arbiaa Sahel, Tafrout, 
Idousaka Taroudant, etc.
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norms, the analysis will look into the articulations between the national legality and 
local legitimacies. The aim is to examine the possibility of structing effective local 
governance and a viable management of natural resources and biodiversity suscep-
tible of addressing conflict of use issues and supporting human security in collective 
rangelands. This could be done through the development of valid negotiated char-
ters, which represent concerted acts established by actors interested in a particular 
territory. These charters delineate the rights and obligations and constitute the legiti-
mate local law of the local social group with a view to co-produce legal norms. In 
this approach, the issue of collective and forestry user rights is investigated through 
the effectiveness of positive and endogenous norms (Sect. 2), and the originality of 
the negotiated rule of law as an essential component of regulation (Sect. 3). The 
analytical approach developed in this context places the regulation of collective and 
forestry user rights and of collective lands at the heart of socioecological issues.

2  The Regulatory Framework Governing Collective 
User Rights

Historically, the Moroccan society was tribal in nature with tribes organized in 
collective territories. These ethnic groups made use of their common heritage 
according to their norms (Sect. 2.1). However, as time passed, many factors – such 
as the pressure on renewable natural resources, the degradation of rangelands, the 
transhumance, and the overgrazing – have generated conflicts between sedentary 
populations, collectivists,4 beneficiaries, and transhumants. The eruption of every 
tension leads the parties to refer to the norms that better serve their interests (Sect. 
2.2). The ambiguity that characterizes the concept of the beneficiary and the 
collective necessity which typifies collective lands generate several issues (Sect. 
2.3). However, endogenous norms have a capacity for regulation when it comes to 
collective and forestry user rights (Sect. 2.4).

2.1  Conceptual Framework of User Rights

From time immemorial, Moroccans have had the practice of expecting the forest 
and the collective rangelands to support their needs, which vary according to the 
nature and condition of the forest and the tribe’s lifestyle. The Forestry law – under 
the article 21 of the Dahir5 of October 10, 1917 related to the conservation and 

4 All members belonging to the community or ethnic group.
5 In Moroccan legislation, this term “Dahir’ designates the seal of the King affixed to the texts of 
laws voted in the parliament.
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exploitation of forests – has recognized and maintained the main forestry user rights 
attributed to the Moroccan user.

Until the beginning of the twentieth century, the Moroccan society was based on 
an ethical organization of groups, which made use of a collectively exploited terri-
tory. At that time, appropriating collective lands has been confused with the posses-
sion of property rights. Since the adoption of the Dahir of 1917, the legislator has 
introduced the concept of ‘user rights’, which includes the possibility of using 
rangelands, collecting dead wood, and so on. These user rights are not unlimited; 
they are subject to certain conditions aiming to establish a compromise between the 
necessity to preserve collective and forestry rangelands and the fulfillment of the 
users’ rights on these lands.

The concepts related to users, user rights, and the exercise of these rights seem to 
be poorly understood6 both by the beneficiaries and by the public institutions 
responsible for regulating these rights. However, communities recognize the user 
rights of the transhumant parties on rangelands. This unlimited freedom could be 
considered as one of the main reasons leading to the deterioration of rangelands. It 
also creates several problems between communities with regard to the allocated 
grazing periods and the protection measures of rangelands.

The collective exploitation of rangelands has generated several debates. Some 
authors – such as Hardin (1968) – posit that when the user rights of a resource are 
shared, the discrepancies between the marginal costs and the benefits of individuals 
and groups provoke an overexploitation of the resource. In this regard, Hardin 
(1968) describes a method used by shepherds to boost their income, which consists 
of continually increasing the size of their livestock herd. Consequently, the growing 
number of the livestock leads to the over-exploitation of pastures. To quote Hardin:

The tragedy of the commons develops in this way. Picture a pasture open to all. It is to be 
expected that each herdsman will try to keep as many cattle as possible on the commons. 
Such an arrangement may work reasonably satisfactorily for centuries because tribal wars, 
poaching, and disease keep the numbers of both man and beast well below the carrying 
capacity of the land. Finally, however, comes the day of reckoning, that is, the day when the 
long-desired goal of social stability becomes a reality. At this point, the inherent logic of the 
commons remorselessly generates tragedy. As a rational being, each herdsman seeks to 
maximize his gain. Explicitly or implicitly, more or less consciously, he asks, ‘What is the 
utility to me of adding one more animal to my herd?’ This utility has one negative and one 
positive component (Hardin, 1968:1244).

6 Historically, the colonizer was in search of a legal process capable of formalizing monopoly and 
control over the land as well as finding legal solutions allowing both land colonization and ‘rights’ 
guarantees on the land. The colonizer had set a mechanism towards the melkization according to 
which the Cadi, who is the judge of Chra’a, must verify if the land is not collective, even if 
alienable. However, the priority of the Cadi is not to defend the status of collective lands in terms 
of customary norms, but resorts to the Muslim theory of vivification (Bouderbala, 1996). This has 
contributed to transitioning toward the Melkization, commodification of collective lands, and 
subsequently to capitalism and the formation of a colonizing bourgeoisie on the Moroccan territory.
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Astonishingly, this idea calls for a renunciation of the freedom to produce in order 
to preserve the resources. It is important to bear in mind that local populations have 
always developed adequate practices to adapt to their environment. Their capacity 
to manage the scarcity and fragility of natural resources is one of the manifestations 
of this ancestral capability.7

This view is challenged by Elinor Ostrom whose thesis (1965) deals with the 
management of phreatic zones in southern California. Ostrom’s empirical research 
points out to a wide variety of operating systems of common properties, which gen-
erally combine self-management, customary rules, market mechanisms, and state 
regulation. Ostrom demonstrates that user communities are often capable of invent-
ing efficient and strong management systems. The author also provided a classifica-
tion of user rights8 and resource management rights held by customary groups 
(Table 15.1). This conception is economic in essence, but it provides insight on the 
management and access to common natural resources.

As for the Moroccan context, some studies, specifically in the region of Missour 
(see Kamil, 1992; Ramdan, 1991), have shown that, contrarily to the above hypoth-
eses, the rangelands of the municipality of Missour are rationally exploited and 
according to the productivity of the resource. Kamil (1992) and Ramdan (1991) 
developed several tools in their perception of the environment, including the signifi-
cant level of technical climate, topography, the quality of vegetation and water 
points, and the quality of animal resting places. Their studies demonstrate their 
awareness of the damage induced by overexploitation, implicit customary regula-
tions, and the concepts governing collective use.

7 Breeders use the concept of ‘Touga’ to designate the species with herbaceous component (leaves, 
soft stems, etc.) while species with developed woody parts are designated by the term ‘Iffessi’. 
These species represent for plant breeders a phytomass capital available at all times. They also use 
the term ‘Lakhalf’ to express breeding by selecting new plants from seed stocks (Bourhim, 2020).
8 In the Moroccan context, collective land tenure constitutes a common heritage of the entire 
community which no one owns.

Table 15.1 Grouping of the status of a right and its holder

Visitor User Manager Owner (−) Owner (+)

User rights Access x X x x x
Sampling X x x x

Governance rights Management x x x
Exclusion x x
Alienation x

Source: Schlager and Ostrom (1992)
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2.2  Legal System and Forms of Access to Natural Resources

The Islamic law acknowledges two types of land: farmlands and uncultivated lands. 
Farmlands or inhabited lands (Allard almaamoura) are considered an ownership 
(Melk9), while uncultivated lands are sterile and not owned. The uncultivated lands 
can be divided as well into two subcategories: ‘shared lands’ and ‘dead lands’ (ARD 
Almocharaka et ARD Almawat). Shared lands are a common heritage of neighbour-
ing populations, lands from which it is possible to profit. It should be noted, how-
ever, that these lands are different from collective lands,10 which are considered a 
tribal or family condominium. ‘Dead lands’11 can be subdivided into two categories: 
‘Harim lands’ (ARD alharim) and ‘revived lands’ (Al Ihyae). Harim lands are 
included in the area bordering lands that are promoted, inhabited, or cultivated. 
They are reserved for the needs of the owner, such as grazing. However, the owner’s 
right on Harim lands is limited to the right of use (Haq al intifaa) and not the right 
to appropriation. In the case of revived lands (Kitab Al Ihyae),12 the Islamic doctrine 
states that reviving a ‘dead land’ is an act that promotes private ownership, leading 
therefore to the expansion of the owner’s rangeland.

The Muslim law13 specifies that vacant real estate (dead lands) belongs to the 
state. At some level, forests are believed to be goods belonging to the Muslim 

9 In Morocco, the Algeciras Act (1906) has accentuated the pressure of supremacy on Moroccan 
lands. It stipulates that the makhzen cannot refuse granting authorizations for purchases without 
convincing reasons. Accordingly, when the signature of the treaty instituting the French protectorate 
on the Moroccan territory took place on March 30, 1912, the French colonizer adopted the circular 
of the grand vizier that organizes the control of real estate operations and establishes a list of 
inalienable goods, namely: public domain, religious land endowments (habous lands), collective 
lands, forests, and military land grants (guich lands). France had set up a legislative corpus that 
aims at depriving the tribe of the resources to which it had free access by expanding forests and 
reducing access and movement on rangelands as well as transferring the collective into titled land 
(Melk) (Bouderbala, 1996). The objective of the colonial authority is none other than withdrawing 
collective lands from the market and supervising them. The guardianship exercised on collective 
lands allowed the colonial authority to exercise political control over collective land; this aim was 
cloaked under the pretext of protecting the general interest, expropriating for public utility, and 
maintaining the necessity of the Makhzen authorization before making any change in the status of 
collective lands when collectivists are concerned.
10 Collective lands are not private property (Melk). They are the common property of the tribe.
11 The notion of dead land refers to a vacant land that does not possess an owner. The Dahir n° 
1-11-178 of November 22, 2011 promulgating the law n ° 39–08 that cites the code of real rights 
(BO num 5998 of November 24, 2011) states in article 222 that “dead lands without an owner 
belong to the State. Taking hold of these lands is permitted only with the authorization of a 
competent authority and that in accordance with the law.” Article 223 of the same Dahir states that 
“whoever revives a dead land, with the authorization of the competent authority, has the right to 
make use of it.”
12 Hadith of the Prophet Mohammed according to which: Whoever revives a dead land, it is his, 
Sahih Alboukhari, Kitab Almazraa, 2210.
13 The vivification of dead lands is cited in several surahs of the Quran and in hadiths, for instance: 
Sura Ar-Rum, verse 50; Sahih Alboukhari, Kitab Almazraa, 2210; Sahih Alboukhari, Kitab Ihyae 
Almawat, 921; Sonan Atirmidhi, 1378;…
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community. Profiting from the forest, as a ‘dead land’, was limited to resupplying in 
wood and grazing. The needs of the riverside communities, which lived at the 
vicinity of the forest, could thus be met.14 This legal nature of ‘dead lands’ would 
sometime contribute in stirring conflicts between the sedentary and the transhumant 
parties. The latter would think of forests as ‘Ard Moulana’ (the land of Allah) 
(Auclair & Simenel, 2013), while the Moroccan State considers them as public 
goods placed under estate management (Amlak makhzania).15

2.3  Nature and Extent of Collective Land Rights, User Rights, 
and Beneficiaries’ Rights

In Morocco, the 1917 Dahir, related to the forestry regime, is the only text that that 
defines the “beneficiaries”. According to this Dahir, the beneficiaries are “exclu-
sively Moroccan populations and bordering forests”. This text also defines the user 
rights in the forest as the “right to pasturing cattle, collecting dead wood…”.

The beneficiaries gain particular or collective rights on the collective lands 
belonging to a shared ancestor. These rights may be granted to those considered 
outsiders to the community, provided that they become part of this community for a 
specific period of time while contributing to the expenses induced by the manage-
ment of such collective lands.

In this context, article 4 of the 1919 Dahir, which organizes the administrative 
supervision of local communities and regulates the management and disposition of 
collective goods, states that “collective lands are distributed for temporary use 
between collectivists, following the practices and directives of the supervision”. 
Notwithstanding, the Dahir does not define the meaning of the terms ‘collective 
lands’ or ‘collectivists’. It presupposes that “these lands can be subjected to a distri-
bution, attributing to each of the heads of families of the community an everlasting 
right of use”, which “is imprescriptible and would be alienated or seized only for the 
benefit of the community itself”.

In this way, the first article of the vizirial decree of August 14, 1945, related to 
the management of collective property specifies that “any distribution of an 
apartment block attributing each of the heads of families that belong to the 
community a permanent right of use on one or several parcels is subject to the 
approval of the tutorship council”.

In this regard, the first article of the regulation n° 2977 of November 13, 1957, 
related to the collective sharing of land, defines the notion of ‘beneficiary’ as “the 
heads of families, that is to say, men who have been married for at least six months 
or the collectivists’ widows who have at least one child. These are entitled to an 
equal land share”. Similarly, Article 4 of the same regulation states that “collectivists 

14 The Dahir of July 7, 1914 confirms that forests belong to state property.
15 ‘Amlak Makhzania’ in Arabic or ‘Domaine Privé de l’État’ in French.
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who have been absent for more than a year are excluded from the share” as well as 
“the collectivists who have pleaded against the Jmaa to ‘Melkize’ a part of the 
collective land for their benefit unless they have no source of livelihood”. However, 
the excluded categories can be considered as beneficiaries by referring to the 
registration on lists established by local authorities. This obscures the concept of the 
beneficiary and leads to the outbreak of conflicts of legitimacy linked to the use of 
collective and forestry resources.

In articles 3 and 4 of the Dahir of July 25, 1969, considering the collective lands 
located in irrigation zones, it is stated that “the assembly of delegates are required 
to establish the list of beneficiaries. This list has to be sent to the local authority and 
to the collectivists who are beneficiaries within the time limit of six months from the 
publication of this Dahir in the official bulletin.” The list “can be appealed only 
before the tutorship council seized by the concerned parties themselves or by the 
local authority within three months from the notification”. This led the Ministry of 
Agriculture to request from the Ministry of the Interior the designation of beneficia-
ries. The said list had raised numerous problems that accentuated the process of 
opposition to the pastoral development project (Tozy, 1989).

Traditionally, the rules related to the user rights of rangelands are designated by 
the Jmaa. In this context, any transhumant can build or use the enclosures con-
structed on the site whose property may be collective. These enclosures are used by 
the first transhumant settlers. In other cases, the campsites that host the enclosures 
are considered, after a continuous and effective presence, as private property 
(Rachik, 2016). They can even be inherited (Bonte, 2001). In this context, there are 
moral rules that limit the freedom of movement and constitute a social base for the 
peaceful use of collective or forestry rangelands, namely keeping a respectful dis-
tance (louqr) from the tent and the neighbors’ rangelands (Mahdi, 1997).

However, this process is not free from difficulties. Within the framework of the 
pastoral and rangelands development project16 of the Ait Arfa tribe of Guigou, 
initiated in the early 1980s, the major difficulty encountered by administrative 
authorities consisted in providing a definition of the concept of ‘beneficiaries. In 
other words, there have been conflicts concerning the designation of the members 
who had the right of access to collective or forestry rangelands of the tribe.

According to local customs, each member of the tribe is automatically a 
beneficiary (Rachik, 2016). Every member whose ancestors belonged to the tribe or 
defended the tribal territory during the pre-colonial period has a right to claim the 
status of the beneficiary. Outsiders are excluded from the management of the 
rangelands and cannot be chosen as representatives of Jmaa. Each village chooses 

16 “Before introducing the pastoral development project, the distinction between the native and the 
outsider had no tangible repercussions on the use of rangelands. The resident transhumants could 
lead their herds on the lands. However, the pastoral project has changed everything. What was at 
stake was the official recognition of the beneficiaries. The members of the tribe could not accept 
the legal imposition of an informal practice and the alteration of their “generosity” towards 
foreigners into a right of access to collective goods” (Rachik, 2016).
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a representative (Nayb) whose task is to take care of the rangelands and to assume 
the role of mediator between the village and the public administration.

Outsiders have not ceased to claim a title as beneficiary citizens deserving the 
same rights as all Moroccans regardless of their tribal origin. They have also claimed 
that, in the end, the rangelands belong to the State (Tozy & Mahdi, 1990; Rachik, 
2000, 2003). Outsiders adopt modern notions such as ‘citizenship’ because the 
notions of tribal collective identity are not inclusive. In most cases, the members of 
the tribe reject these modern notions17 because they are rather concerned with per-
sonal interests more than defending traditional assets. Anyway, belonging to the 
ethnic group is the ultimate criterion for obtaining the status of the beneficiary. This 
criterion is associated with others, namely: the residence within the ethnic commu-
nity; being head of a family; the exercise of agricultural activity in croplands; or 
having livestock in rangelands. However, these criteria differ from an ethnic group 
to another; a situation that creates user rights-related conflicts.

2.4  Contribution of Endogenous Law in the Sustainability 
of Social-Ecological Systems

From time immemorial, local populations had developed customary forms of 
adaptation to environmental changes. The management of the scarcity and fragility 
of natural resources has been one of the manifestations of their advanced engineering.

As a concept within endogenous law, the ‘custom’ denotes numerous meanings. 
It can be defined as “an unconfined social phenomenon that resists the effects of 
erosion. It manifests itself by its regularity, its repetition, and above all by its gener-
ality. Therefore, even if it encloses a legal rule, it is a social phenomenon that 
remains ephemeral if it does not meet these conditions” (Bentahar, 2005). The ‘cus-
tom’ can also be defined as a spontaneous product of the legal necessity, a product 
which functions independently from the legislative body. For this reason, Michaux- 
Bellaire defines it as the spontaneous product of the social relations evolving within 
the premises of a primitive tribe. He believes that customs are the result of different 
uses brought now and then by people of different races and religions (Michaux- 
Bellaire, 1913).

Robert Montagne suggests in an article devoted to the study of the legal system 
of southern Morocco that endogenous law is the prerogative of the Siba tribes. This 
law fades away with the gradual domination of the Makhzen, which overrides cus-
tomary rules (Montagne, 1924).

Endogenous law could serve as a legal basis for a community’s legal rights. It 
could benefit a community’s traditional knowledge, particularly when it comes to 

17 “The relation to tradition is no longer uniform. Transhumants challenge the old rules based on 
traditional discrimination. In this case, tradition is maintained only by the group that derives 
benefits from the traditional law” (Rachik, 2016).
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the management and sharing of natural resources as well as conflicts and disputes 
resolution. The originality of a endogenous law lies in its capacity to construct a set 
of customs, beliefs, traditional knowledge, modes of use accepted as compulsory 
rules of conduct, and lifestyles of traditional communities, as well as an integral part 
of the socioeconomic systems. Customary norms are the product of consensus 
reached by an assembly or an organization (Jmaa). For a custom to exist, the assem-
bly must be alive and independent. Crozier and Friedberg (1977) consider such 
organization as “a political and cultural construct, a means with which social actors 
are equipped to regulate their interactions with the aim to obtain the necessary coop-
eration for the achievement of collective objectives”.

When it comes to the Moroccan legal system, it is apparent that it is the fruit of 
a long and complex history. The onset of colonization had injected the Western posi-
tive law in the flexible and varied Moroccans legal regime – which is mainly based 
on Fiqh (the Malekite rite) and customs – with the sole objective to serve the inter-
ests of the colonizer. Loaded with a political agenda, the colonization had attempted 
to divide the country into zones that adopt Muslim law and custom-based zones. 
The colonization process had even tried to affect the country’s legal system by either 
demonstrating the inferiority of the Muslim law compared to the European one or 
by sometimes opposing the Muslim law to customs. By wishing to privilege cus-
toms, the colonization ended up discrediting it in the eyes of Moroccans 
(Bentahar, 2005).

In Morocco, customs have played a significant role as a normative source. There 
are many local customary norms18 that have been established by the Muslim law 
throughout the history. Therefore, customs could inspire positive law by suggesting 
solutions taken from a normative source that is common to Moroccans. These cus-
toms enclose a rich legacy capable of providing adequate legal solutions. Such solu-
tions could be compatible with the Moroccan mentality without necessarily 
undermining national and religious principles.

According to El Khatir (2007), customs are “the product of society according to 
the contexts and social and political conditions. They have the power to adapt and 
to model themselves in accordance with social needs. They assimilate social dynam-
ics and function in practice as a system in motion. This interweaving of spatial 
arrangements and structures provides the capacity to maintain the conditions for the 
production of law”. Indeed, endogenous law is neither static nor defunct. Its struc-
ture demonstrates a great capacity for resilience in the face of the various situations 
to which rural communities are exposed. These communities often develop, pro-
duce, and reinvent their customary laws according to new social contexts.

18 The Constitution of Kenya recognizes that pastoralists and their customs can contribute positively 
to the management of lands. Additionally, in Mali, positive and customary laws coexist through the 
recognition of the Malian land tenure system of customary rights. For more information: www.fao.
org/3/i5771fr/I5771FR.pdf
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3  Conflict Resolution Through Negotiation: The Key Role 
of Negotiated Law

As a mechanism of conflict resolution and decision and rule-making, negotiation is 
increasingly becoming a social phenomenon and a legitimate practice. The resulting 
rules are the product of a collective action and a common regulation. Indeed, nego-
tiation is the meeting of two regulations: the first consists of a top-down control 
while the second is autonomous, practiced by the concerned stakeholders. The sec-
ond type of regulation either defies or adjusts the first one (Catlla, 2004).

In addition, negotiation seems to be a legitimate method for structuring 
organizational strategies, with the objective to increase the freedom of action of 
each member of the organization (Kerbrat-Orecchioni, 2012). It is also “an activity 
which brings together several actors who, faced with both divergences and 
interdependencies, choose to voluntarily seek a mutually acceptable solution” 
(Kerbrat-Orecchioni, 2012). Negotiation often adopts an in-between stance: neither 
a norm imposed by state institutions, nor an ambiguous endogenous norm 
unfavorable to societal changes (Barrière and Faure, 2012); it is positioned at the 
intersection between the social acceptability of social groups and the state’s positive 
law. “Instead of opposing these systems or forcing them to ignore each other, the 
construction of a concerted law is defined as a bridge between such regulatory 
paradigms” (Barrière and Faure, 2012).

In addition, the existence of disagreements does not preclude negotiation, which 
often generates a common ground to facilitate the achievement of the stated goals. 
Accordingly, Reynaud (1991) affirms that “what drives an agreement in a social 
negotiation is not the identification of a possible solution to the negotiated problem, 
but the capacity to make a common anticipation”.

Indeed, negotiating with local communities, for sustainable management of 
natural resources, can be advantageous to these communities in the future. Morocco 
has a rich experience in this area, namely the Agdals which constitute a traditional 
form of concerted management of natural resources. The Agdals constitute as well 
a social mechanism which regulates the access to and management of natural 
resources through the exercise of control and sanctions and the supervision of user 
rights. More precisely, in the community Agdals,19 collective rules are negotiated 
within the Jmaa which represents the users, beneficiaries, and transhumants, among 
others, in a particular territory where the decision-making process requires the 

19 In Egypt, Jordan, and Lebanon a traditional management model called ‘Hima’, considered one 
of the traditional management models that possess a natural resource management capacity, is 
being valued as a model of sustainable development, particularly in rangelands. It succeeds where 
various relevant public policies have failed. Indeed, the existence of this traditional land tenure 
system in Jordanian rangelands has ensured the management and sustainability of resources under 
the control and supervision of Bedouin tribal institutions. Jordan has been able to develop 
mechanisms for dialogue, negotiation, participation, and mediation between the community and 
the government, and it has succeeded in ensuring the link between local legitimacy and national 
legality (Davies et al., 2012).

15 Resolution of User Rights Related Conflicts in Collective Rangelands…



364

concertation between concerned stakeholders. “Different types of institutional 
arrangements can be identified depending on the relative degree of autonomy of the 
communities as well as their capacity to manage internal conflicts. In village Agdals, 
where conflicts are less severe, the community frequently adopts autonomous rules 
on its common territory without necessarily making use of written acts or depend-
ing on legal recognition. However, it is noticed that, in the High Atlas, it is becom-
ing common to deposit by the interested parties of a written act, comprising the 
collective rules of the Agdal and the names of the community representatives (naïb, 
amghar…), at the office of the local authority” (Genin & Benchakroun, 2007). 
These acts (or charters) arise as a regulatory tool making it possible to formalize 
relations between social groups and the territory.

The negotiated law is inclusive since it incorporates local knowledge, customs, 
and cultures. According to Genin & Benchakroun (2007), “it is indeed a modern law 
but from within the social body and derived from the realities of local contexts”. It 
also provides an efficient regulatory framework for the management of future con-
flicts and the protection of common environmental conditions. “The result would be 
a co-constructed regulation conceived in a way that can be revisable and evolving, 
or even adaptable and flexible” (Barrière & Faure, 2012). The negotiated regulation 
is based on divergent interests but often transcends a mere interventionist regulation 
(Chevallier, 2001).

The challenge of the negotiation in such a perspective is the social acceptance 
through the formalization of local law, namely territory charters. For Barrière 
(2015), “the negotiated law is associated to an ‘environmental juridical status’ 
located at the intersection of laws and regulations and the norms derived from cus-
toms and representations” (Barrière, 2015). Given the multiplicity of legal norms, 
the state does not monopolize the production of these norms. On the one hand, 
legality is born from the legislative, executive and judicial trilogy of state powers. 
On the other hand, there is a law born from the endogenous culture of social groups. 
Such a law, which is outside the positive legal system, is based on an ancestral 
legitimacy and constitutes an evolving body, adapted with the realities of local ter-
ritories and capable of preserving the identity and survival of social groups. This 
law has the potential to be “an interesting basis for the development of a positive law 
which, from the very beginning, takes into account the perspectives of local popula-
tions” (Genin & Benchakroun, 2007).

Negotiation is an essential tool of conflict resolution and regulation of collective 
and forestry user rights (Sect. 3.1). It is also the foundation of a legitimate negoti-
ated law (Sect. 3.2) with the potential to enhance innovation in the process of elabo-
rating territory charters (Sect. 3.3).

3.1  Conflict as a Negotiation Trigger

In this research, ‘conflict’ is understood as an instrument that aims to establish rules 
and codify the relationships between individuals in order to define the conditions of 
their coexistence. The charters or compromises set by individuals reveal how they 
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should live together in the future even if they still do not fully share the same inter-
ests or values. Conflicts “are only a form of negotiation. What a difficult moment 
when the interaction of individuals and social groups happens despite the continu-
ous conflicts between them: confrontation and mutual adaptation, struggle and 
agreement, opposition of rationality, and convivial compromise. This interaction is 
ultimately, in all its forms, a negotiation” (Catlla, 2004).

Fisher and Smith (2000) state that “it seems more likely that conflicts are dealt 
with creatively, and that they become constructive in instances where there is a high 
level of participation, where channels of agreement exist, and where mechanisms of 
disagreement and consensus management are available. All community stakehold-
ers, including men, women, the youth, and the old have the right to speak” (Fisher 
& Ury, 1982). Indeed, the conflicts of legitimacy or use can be an essential means 
of dialogue, consent, and co-production of legal norms, which may help reconcile 
various divergent interests.

3.2  Concerted Regulation Through a Negotiated Law

Concerted regulation is a complex process which is not limited to a simple 
implementation of conventional participatory approaches, the result of which is 
often to propose the same solutions under the pretext of having been discussed with 
local populations (Genin & Benchakroun, 2007). Concerted regulation is about 
developing prescriptive mechanisms through the participation of the real local 
actors on the basis of conventions, compromises, charters, among others, that are 
legitimate in the eyes of the community and the nation. To this end, “to regulate is 
to guide through the adoption of exemplary behaviors, which would not be a 
reference or followed by the community members unless a social acceptance 
legitimizing them is available. The negotiation as a pathway seems, therefore, more 
relevant than the enforcement of top-down norms that are exogenous to the thinking, 
culture, practices, and aspirations of the actors supposed to comply with them. The 
articulation between a local regulation and a supra-local environmental regulation 
represents a co-construction challenge based on the state of resources and a social 
acceptance” (Barrière & Faure, 2012).

According to Barrière (2007), the negotiated law “is, by definition, opposed to 
the imposed law; it is based on compromise, which is the art and result of negotia-
tion” (Barrière, 2007).. This law is connected to the state regulation of endogenous 
norms (customs, local practices, etc.) to reach a form located between law and regu-
lation “in which negotiation is situated at the heart of the rule of law” (Genin & 
Benchakroun, 2007). Negotiation is defined “by considering, in a functional man-
ner, the representations and understanding of the rules and procedures belonging to 
parties with different, or even contradictory, objectives in order to reach an agree-
ment on what is possible to set as rules” (Barrière & Faure, 2012). Therefore, by 
linking the endogenous to the legal norms, the negotiated law establishes bridges 
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between the state-based regulation and the law stemming from customary norms. 
The negotiated law guarantees an agreement between the sources of norms and the 
applied legal provisions.

The structure of territorial charters represents an adequate model of the negotiated 
regulation of collective user rights through the establishment of a concerted 
governance system. Such negotiated governance requires the emergence of the 
negotiated law through the production of an act or charter capable of founding the 
cohesion of social groups based on a common objective of user rights management. 
This negotiated charter expresses such a social cohesion by defining the rights, 
duties, and legal relationships of community members regarding the management, 
the planning, and sustainability of their natural heritage and territory. These negoti-
ated charters constitute a local law and provide a link between local legitimacies and 
national legality in addition to an ecological pact between local actors and their 
territory. In addition, negotiated charters are a form of social contract and an expres-
sion of a social consensus. They aim to ensure a link between national laws, which 
do not usually take into account local environmental needs, and the specific needs 
of the concerned social groups where each member of tribal or ethnolineage com-
munities is confronted with environmental commitment. A negotiated charter “also 
includes dealing with various forms of misconducts which are defined in terms of 
offenses associated with fines and/or other types of sanctions” (Genin & 
Benchakroun, 2007).

3.3  From the Conception to the Implementation of Negotiated 
Charters: Empirical Cases

In the case of the Ait Ouzighimt tribe of the High Atlas (Fig. 15.1), Ait Rehou of the 
Middle Atlas (Fig. 15.2), Aït Moussa Oudaoud (Ait Zekri) on the southern side of 
the High Atlas (Fig. 15.3), and Zaouia Ahensal in the Middle Atlas during coloniza-
tion (Box 15.1), restrictions have been enacted in order to limit the degradation of 
rangelands. Such restrictions consist of: restraining the mobility and concentration 
of herds on rangelands; guaranteeing pastoral land security; implementing con-
certed charters between concerned tribes; and settling conflicts of use by recogniz-
ing and promoting the institutional arrangements which involve modern institutions, 
namely ethnolineage cooperatives, associations, local communities, and traditional 
institutions such as Jmaa and Agdals.

The charters contain clauses identifying the beneficiaries and the outsiders who 
live within the common territory. They also contain rules related to the access and 
use of collective and forestry resources, surveillance and control, the creation of 
corridors in the Agdals, the compensation of guards, and the sanctions (fines) in 
case of non-compliance. Indeed, these charters illustrate the mutual dynamic 
between local legitimacy and national legality, which is the foundation of a negoti-
ated governance of resources and conflicts. “In other words, between the imposition 
of national legality and the ‘customary’ autonomy, the legal pluralism could either 
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result from a syncretism in form of a yoyo (sometimes legal, sometimes customary), 
or proceed by an in-between approach, that is a junction between local legitimacies 
and the public interests of the nation” (Barrière & Faure, 2012). In fact, such char-
ters are uncommon examples of community management based on concertation, 
negotiation, and co-production of legitimate norms. Upscaling such practices may 
help ensure the sustainability, or even the coviability, of socioecological systems in 
the face of global changes.

The drafting of a charter calls for negotiations of traditional powers (Jmaa, Naib, 
Chikh, Amghar…) involving the delegates of territorial communities and local 
authority. The aim is to set a right to collective ecological interference in order to 

(The translation of the Act)

Concerted Act

Praise be to Allah

We, the undersigned, chiefs of the Ouzighimt 

Douar, agree to designate the following gentlemen:

1. Oumouh Ben ADDI born on… in Douar… 

national ID…

2. Aitzmad Moh Ben Ichou born on… in Douar… 

national ID…

3. Ahri Ahmed Ben Moh born on ... in Douar ... 

national ID...

4. Ait Bouhssein ahmed Ben Hamou born on… in 

Douar… national ID …

5. Ait Messoud Hamu Ben Mouh born on… in 

Douar… national ID…

6. Moh ben Ahmec Ait lqayd born on… in 

Douar… national ID…

7. Brahim ben Ali Ifqirn born on… in Douar… 

national ID…

As guards of our territory (land, Agdal…) with the 

mandate to protect and control the fields and 

plants. Whoever cuts or sets on fire a large tree 

will be fined 10000 Rial. Whoever cuts tree trunks 

to resell them will pay 200 Rial for each piece, 

and any person who refuses to amicably settle the 

problem will be fined (Khtia) 400 Rial for each 

trunk. Any large beam cut will cost 5000 Rial for 

each piece and whoever cuts thorny plants 

(firewood) intending to resell them will be fined 

5000 Rial.

And for that we signed this deed for all intents and 

purposes.

Signature of the eight representatives + stamp of 

the vice-president of the Municipality.

Fig. 15.1 Negotiated Act of the Ait Ouzighimt Agdal (Ouarzazate City)
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(The translation of the Act)

Praise be to Allah, Boulemane in 1993

From the chiefs of the Ait Rahho Jmaa 

and in the presence of Sheikh Sidi 

Abdullah Boulmane.

To the Caid of the Boulmane district.

We are honored to present this request to 

you, to solicit your agreement; we have 

accepted the Agdal as it is the case every 

year. The Agdal is mapped as follows: 

from the household of Moumen Said to 

Ras Sabaa Swan to Avery Akhshabn to 

the road to Bouajajah… and to Aknan Bin 

El Khidir…, to the road to Marmousha.

The period of closure: from May 14, 1993, 

to August 1, 1993.

The names of the 8 Agdal supervisors

Signature of the 20 representatives of the 

Jmaa ..........

Fig. 15.2 Negotiated Act of the Ait Rahou Agdal (Boulemane City)

(The translation of the Act)

The appointment of a warden for the Agdal

We, the undersigned, representatives of the 

douar of Aït Moussa Oudaoud, representing 

Ighil N'Ougme, Kéada (place of the Caïd) 

Khemis Dades, Boumalene dades circle, 

Ouarzazate Province, namely: - Lahcen 

Ounacer born in 1966 national ID … -

Alahiane Ali… - Brahim Boumhhoute… -

Aït Aissa Lahcen…

Agree to designate Mr. Essadani Ali, born 

in 1969 in the same Douar, a warden of the 

Agdal, to protect and control the fields and 

the herbage, and also an Allam according to 

local customs for the control of the water 

distribution  and the fines paid by offenders 

(those who do not respect this agreement) 

according to local and customary practices: 

- those who refuse to go to Amskar during 

the time of the water distribution pay 

MAD100 (for deflecting water for the 

Douar) - wood cutting: MAD50 - small dam 

(“agoug”): MAD50 (for not having opened 

or closed it).

The annual salary of the warden and Allam 

is MAD1500 in addition to a quantity of 

almonds and other grains given freely by 

farmers depending on their capacity.

Fig. 15.3 Negotiated Regulatory Act of the Moussa Oudaoud Douar (Ait Zekri)
Source: Barrière et al. (2007)
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preserve the general interests of the tribe or social group. The implementation of a 
negotiated charter requires support and verification in order to guarantee its gradual 
and continuous adaptation. The negotiated charter has thus a juridical and legal 
value; it could be invoked in the courts and taken into account by the public 
administration.

4  Conclusion

The state believes in the ownership of the law-making process because of the 
legitimate violence it is enjoying. The law is supposed to provide solutions to the 
issues related to the degradation of territories and resources. It must also adapt to 
environmental change, promote local social negotiations, and enhance traditional 

Box 15.1: Transhumance Charter Drawn Up by the Colonizer in 1941 in 
the Commune of Zaouiat Ahensal

First rule: Pasture is divided into units allocated to the beneficiaries of 
different groups, according to a division which respects “the state of the 15 
operating forces” prepared by the AI officers in the 1930s. These collectives, 
however, are not yet registered.

Second rule: These pastoral units or parks are carefully delimited from 
benchmarks recognized by all and registered on various “procès-verbaux” 
issued from the arbitrations.

Third rule: The crop line is marked by piles of stones. On the rangeland as 
such, it is therefore forbidden to cultivate or build sheepfolds; customary law 
considers that building structures is equal to claiming ownership.

Fourth rule: Wherever water is scarce, livestock watering is meticulously 
determined: Crossovers, the duration of the stay at the water point (“without 
even having the time for a cup of tea”), the order of the passage of herds.

Fifth rule: The closure of the best parts of rangelands, especially the high-
altitude swards, takes place each spring. This is the practice of Agdal, an 
essential element of rangeland management. The Agdal knows specific clos-
ing and opening dates; the closure period takes place in spring and lasts from 
one to three months, never more. The Agdal does not welcome foreigners, 
except through associations. The surveillance of the Agdal is ensured by a 
warden chosen for his seriousness and paid by the community; offenders are 
sanctioned by fines paid in cash or in kind.

Source: Bourbouze (1999)
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institutions and practices whose adaptive capacity, resilience, and sustainability 
have been demonstrated. The success of traditional institutions and practices – such 
as the Agdals – in preserving collective pastoral and forestry resources stems from 
the integration of natural, cultural, and economic dimensions while responding to 
insecurity challenges induced by climate change and biodiversity loss. To tackle 
these problems adequately, the public administration must intervene immediately to 
resolve the conflicts of use. These conflicts could be considered so far as a key cause 
behind the failure of pastoral improvement related policies or projects. To address 
these issues successfully, the public administration should recognize and promote 
traditional institutions and concertation while legitimizing the resulting negotiated 
charters.

The regulation of collective and forestry user rights revolves around the 
coviability dimension, which transcends the simple rationality of sustainability on 
behalf of a new negotiated law as a part of a new form of post-modern law, which is 
not limited to texts drafted by a legislative and executive authority. This new type of 
law rejects the classical doctrine, which asserts that the state is the ultimate law-
maker. The post-modern law promotes the inclusive participation of concerned 
stakeholders in addition to concertation, dialogue, negotiation, consensus, and the 
co- construction of legitimate and legal norms.
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Chapter 16
Reporting International Conflicts Through 
the Environmental Discourse: 
The Moroccan Sahara Conflict as a Case 
Study

Mohamed Mliless and Mohammed Larouz

Abstract It is usually believed that the role of international NGOs is meant to rein-
force environmental justice all over the world. However, it is not the case with the 
Environmental Justice Organizations Liabilities and Trade’s (EJOLT), whose 
approach seems distorting the real picture in the Moroccan Sahara. Against the 
expectations and principles of environmental justice, the EJOLT has targeted many 
achievements made in the region in the area of economic and social development. 
From its perspective, the exploitation of the region’ resources is an environmental 
justice issue given the fact that the Polisario front – an armed militia that has been 
fighting Morocco over the territories for more than 45 years – has not been con-
sulted about the extraction and trade of such resources. To argue for this position, 
the EJOLT preferred taking a pro-Polisario disinvestment stand in the region claim-
ing that environmental justice should prevail, making a separatist movement benefit 
from the disputed resources. In the same vein, EJOLT uses a political discourse 
which considers that the exploitation of the region’ resources is a ‘reinforcement of 
the occupation by Morocco’. To demystify such a discourse, this chapter examines 
the EJOLT’s homepage and extracts its narratives using the content analysis (CA) 
method. The first investigation revealed that there are six infrastructures targeted by 
the EJOLT. The analysis also revealed that the EJOLT uses a biased discourse – 
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mostly distorted and defamatory – that failed to provide the real picture of the popu-
lation in the region. Moreover, the EJOLT argues that the Polisario militia which 
lives in the Algerian territory, NOT the Moroccan population living in the Moroccan 
Sahara provinces, must benefit from the existing resources. Similarly, the rhetoric 
used in the narratives has failed to recognize that one million inhabitants inside the 
Moroccan Sahara have been directly benefiting from the many projects developed 
in the region. Equally important, the results show that EJOLT’s discourse aims at 
triggering violence, insecurity, and instability in the region, thus serving potential 
interested agendas.

Keywords Critical environmental studies · EJOLT narratives · Environmental 
justice · Moroccan Sahara

1  Introduction

‘Environmental justice (EJ)’ is a recent form of activism documented in the litera-
ture as early as the 1980s (Burch, 1971; Lehtinen, 2009; Mohair et al., 2009). Its 
opposition to environmental problems has focused on the preservation of the endan-
gered species and the denunciations of hazards linked to the intoxication and the 
pollution upon the poor, the rural, or the colored communities (Schlosberg, 2007). 
The promotion of EJ has been the concern of international NGOs to reinforce envi-
ronmental equity worldwide. However, it should be noted that for some organiza-
tions, especially the Environmental Justice Organizations Liabilities and Trade’s 
(henceforth EJOLT), the EJ has acquired another objective. The role of EJOLT is 
highlighted here especially when it comes to the political orientation of the NGO in 
opposing industrial and energy projects in the Moroccan Sahara. The discourse used 
by EJOLT to describe EJ issues in the region under study is characterized by this 
research as EJ harassments and a disinvestment plan that EJOLT pursues to imple-
ment a separatist and anarchist plan in this region. In this context, this research aims 
to uncover the political agenda that EJOLT monitors regarding the environmental 
injustice of six projects undertaken in the region. Furthermore, this research attempts 
to explain how EJOLT’s narratives promote insecurity and nourish violence given 
the fact that the forms of mobilization prescribed by the EJOLT to call for EJ activ-
ism are fueled with hatred and defamation. In the virtual platform of the EJOLT 
(ejatlas.org), the research locates 18 mining, fishing, and energy locations in 
Moroccan among which six have been mapped in the Sahara territory. The six infra-
structures, claims the EJOLT, have negative impacts on local communities living in 
the territory, towns, and tribes. Through its platform, the EJOLT seems to provide 
an invaluable service to Algeria and the Polisario by launching a viral battle to rein-
force boycotts of phosphate, fishery, and renewable energy products from being 
extracted and exported to foreign markets.
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2  Review of the Literature

Since its emergence, EJ has gradually imposed itself in many areas and has acquired 
different definitions. In this review, the present research attempts to trace the genesis 
and development of EJ, both as an area of environmental activism and scientific 
inquiry. It then sheds light on the importance of EJOLT in terms of usefulness and 
ability to oppose and denounce the negative environmental impacts on communities 
living near polluted and intoxicated locations. Interestingly, this section shows the 
extent to which the meaning and aims of EJ have changed. The multifaceted nature 
of the concept and the way it has been used will be discussed to comment on how 
the concept moved across the Atlantic and over time.

2.1  The ‘Environmental Justice’ Concept

In the 1980s, EJ activism developed as a result of the civic movements in the United 
States to protest against the disproportionate impact of pollution on minorities 
(Bullard & Johnson, 1997). According to Pellow (2016), the movement originated 
in the struggles of people of color against toxic waste dumps and waste facility sites 
in their communities. The event occurred in a rural black community in Warren 
County, North Carolina, in 1982 to protest against the decision to site a polychlori-
nated biphenyl (PCB) disposal landfill. The action resulted in the arrest of more than 
500 people, including a Congressman from the District of Columbia (Walter 
E. Fauntroy) and an executive director of the United Church of Christ Commission 
for Racial Justice (UCC) (Benajamin F. Chavis Jr) (UCC, 1987). In 1991, the ‘First 
National People of Color Environmental Leadership Summit’ enlarged the concerns 
of the movement to include the risks of pollution for public health, occupational 
safety, transport, resource allocation, and participation community (Bullard & 
Johnson, 2000). At the end of the Summit, a series of EJ provisions and principles 
were adopted and various organizations had been developed to structure and set up 
networks to operate locally and internationally (Faber & McCarthy, 2001).

Given this chronology, the movement emerged as “a response to industry and 
government practices, policies, and conditions that many people judged to be unjust, 
unfair, and illegal” (Bullard, 1996: 493). It is mentioned in Beretta (2012) that EJ is 
now an antitoxic movement composed of a loose network of local groups opposed 
to the building of hazardous facilities and human exposure to toxic substances. 
Broadly speaking, EJ has acquired a multi-racial, multi-national, and multi-issue 
status to foster equal protection of human beings from environmental harms, regard-
less of their race, ethnicity, origin, and socioeconomic status (Lee, 1992; Pellow, 
2016). To implement EJ related forms of opposition, radical ways of thinking about 
human-environmental relations and the responsibility of activists to ensure a healthy 
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and safe environment for future generations have been developed (Taylor, 2000). In 
addition to the increasing burden in hazardous environmental conditions, recent 
concerns of EJ include access to water, energy, and green spaces (Beretta, 2012; 
Heynen, 2003; Lucas et  al., 2004), natural and technological risks (Adger et  al., 
2003; Pelling, 2005), and the exposure of disadvantaged populations to environ-
mental hazards and health resources (Collins, 2008; Gee & Payne-Sturges, 2004; 
Morello-Frosch & Jesdale, 2006; Lopez, 2002).

The broader range of issues encompassed by EJ depicts the movement as an 
ideological protest and a reactive voice that militates against the significant environ-
mental effects on endangered communities (Beretta, 2012). Oftentimes, the EJ dis-
course describes issues related to disparities, ambient hazards, and the harmful 
environmental risks that disadvantaged populations are exposed to. The EJ debate 
has been reinforced by the rise of many fora discussing the impacts of environmen-
tal problems and risks on human beings (Callon et al., 2001), the efficiency of such 
concept for both public policy and action (Faure et  al., 1995), and the adequate 
frameworks of analysis to question the EJ concept within academia (Harvey, 1996). 
This shift has permitted many environmental NGOs to promote EJ and to ensure 
that everyone, devoid of race, ethnicity, or social status is protected against the dis-
proportionate impacts of environmental hazards (Beretta, 2012).

As a consequence, EJ networks started putting pressure on governments to miti-
gate environmental risks and to consider related people’s concerns (Faber & 
McCarthy, 2001). For Foreman (1998), the difficulty to limit to the scope of EJ 
makes its rhetoric very effective for political use but less operational as an area of 
public action. In this sense, many assessment processes were provided to systemati-
cally analyze the health and social impacts and the benefits of industrial and energy 
plans and projects (Beretta, 2012). The aim then has been to enable inclusive stake-
holder participation and, thereby, contribute to procedural justice measures (Buchan, 
2003). Being an EJ impact assessment tool, the EJOLT is considered to be one of 
the most prominent assessment tools. Its virtual atlas has mapped thousands of haz-
ardous sites in the world, among which 18 are located in Morocco. For this aim, the 
EJOLT has gathered the necessary data to describe the projects and related impacts 
on the population. In relation to the six projects located in the Moroccan Sahara 
region, the present chapter claims that the EJOLT relied on biased documents that 
were furnished by Algeria and the international NGOs that have been supporting a 
separatist ideology in the region. The rationale here is that the EJOLT’s discourse 
has been developed based on non-reliable documents. The EJ situation in the 
Moroccan Sahara region is described by the EJOLT as a matter of ‘independence 
and self-determination of the Polisario’, and not as an EJ issue. This is clear in the 
narratives which fail to provide an adjacent and endangered population that com-
plains from the environmental impacts and risks – such as intoxication and pollu-
tion – resulting from the assessed projects.
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2.2  Description of EJOLT

Movements for environmental justice have identified two types of justice that are 
very close and complementary. According to Taylor (2000), the first type is called 
distributive justice, which aims to identify the beneficiaries of the equipment and 
public services that allow greater environmental efficiency and fair distribution of 
nuisances or environmental effects according to social or ethnic categories. The 
second type, called corrective justice, is related to environmental hazards inherited 
from the past, where the commitment of citizens or politicians must be focused on 
the correction of policies’ effects (Taylor, 2000). The EJOLT project is grounded in 
the second type of EJ to bring together activist and academic organizations to pro-
mote mutual learning among stakeholders who use or develop sustainability sci-
ences, particularly on aspects of ecological distribution (EJOLT, 2015). The concern 
of EJOLT is to establish a wide movement for EJ, to improve activism in this area, 
and to support researchers in exploring the EJ facets that resist environmental dam-
ages caused by multinational corporations. Put under the coordination of the 
Institute of Environmental Science and Technology at the Universitat Autònoma de 
Barcelona, the EJOLT collects data on resource extraction and waste disposal in 
many countries in an inventory of more than 3361 cases that have been reported so 
far (Fig. 16.1).

The documentation of these cases has been assigned to the EJOLT’s Atlas 
(ejatlas.org), an online interactive map that catalogs and localizes stories of resis-
tance against damaging projects related to mining, oil extraction, and plantation 
forestry among others. The database, which allows searching and filtering across 

Fig. 16.1 Global identification of cases by the Atlas of EJOLT. (Source: ejatlas.org)
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100 fields, has been crafted by a team of over 100 scientists and activists all over the 
world. The virtual site is a source of knowledge sharing among researchers, journal-
ists, and activists to uncover the impacts of industrial activities on vulnerable popu-
lations. In addition to the virtual platform, EJOLT has produced many reports and 
scientific papers on nuclear energy, oil, gas and climate justice, biomass and land 
conflicts, mining, shipbreaking and other themes related to industrial waste.

In Morocco, the EJOLT has identified 18 environmental conflicts and EJ proj-
ects, among which six infrastructures are located in the Moroccan Sahara. What is 
abnormal about this is that the linguistic qualifications of the six projects are biased 
narratives that fall beyond the EJ principles. The argument we advance in this 
research is that the EJOLT’s discourse is not in line with the EJ objectives for many 
reasons. First, the EJOLT’s narrative does not provide a locally affected community. 
Second, the EJOLT’s discourse is politically oriented since the allegations are built 
on inputs provided by the Polisario front and pro-separatist international NGOs like 
the Western Sahara Resource Watch (WSRW) located in Belgium. Third, the 
EJOLT’s narratives are supporting separatism, thus nourishing insecurity and insta-
bility in the Moroccan Sahara by prescribing radical and destructive forms of pro-
testation. Through the analysis of the content of the narratives, the present research 
attempts to prove that the EJOLT’s discourse towards the Moroccan Sahara is 
against the development of the region and the wellbeing of the communities liv-
ing there.

The EJOLT pretends to be leading a struggle and a fight for a just share of the 
revenues that flow from the region’s phosphate and fishery reserves. In the issue at 
hand, the EJOLT’s narratives about the impacts of the industrial infrastructure on 
populations in the Moroccan Sahara are accounted for within such a perspective. 
That is to say, the EJOLT’s discourse falls beyond the limits of EJ as it embraces a 
radical and violent stand the aim of which is to serve the political agendas of both 
Algeria and the Polisario Front.

2.3  The Moroccan Sahara

The Moroccan Sahara is a territory of 266,000 km2 that includes a population esti-
mated at 500,000 inhabitants. The territorial conflict between Morocco, Algeria, 
and the Polisario Front is one of the oldest conflicts in contemporary history 
(Mliless, 2020). This conflict had its very first beginnings in the 60s of the last cen-
tury when Morocco claimed the recovery of the territory under Spanish coloniza-
tion, and the refusal of Spain to deliver the territory to the Kingdom. On September 
18, 1974, Morocco requested the advisory opinion of the International Court of 
Justice (ICJ) about the case. On October 6, 1975, the ICJ issued its advisory opinion 
on the Sahara, recognizing that “Western Sahara was not a land without a master”, 
thus confirming the existence of legal ties and allegiance between the Moroccan 
Sultans and the Sahrawi tribes. Today, the sovereignty over the region has been 
recognized by the US Presidential decision of Donald J. Trump (Trump, 2020a, b, c).  
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According to the Moroccan administrative division, three regions (10, 11, and 12 in 
the map below, Fig. 16.2) are what make the territory of the Moroccan Sahara: (1) 
The region of Oued Eddahab-Lagouira; (2) The region of Laâyoune-Boujdour- 
Sakia Al Hamra, and (3) The region of Guelmim-Oued Noun.

Concerning the distribution of populations in Moroccan Sahara provinces, the 
statistics provided by the High Commission for Planning (HCP, 2014), as illustrated 
in Table 16.1, show the following:

• The region of Guelmim Oued Noun is the most populated era (133.757 or 
45.9%). Almost half of the region’s population is urban with 280.090 (64.5%), 
while 153,663 (35.4) live in rural areas.

• The region of Laâyoune-Boujdour-Sakia Al Hamra is ranked second with a pop-
ulation that reaches 367,758 (38.9%), the majority of which are urban (343,362 
or 93.3%) and 24,396 (6.6%) identified as rural.

Fig. 16.2 Administrative Map including the Moroccan Sahara. (Source: pncl.gov.ma)
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• The region of Oued Eddahab-Lagouira is the least populated region in the 
Moroccan Sahara territories. For instance, the HCP identified 142,955 inhabit-
ants who constitute (15.1%) of the total population. In detail, most of the region’s 
population is urban (74.3%) and 25.6% are rural communities.

Since the recovery of the southern provinces, Morocco has made this region a 
key priority. To implement a robust development program, political stability must 
be settled. For this aim, Morocco suggested a consensual political alternative called 
‘the autonomy plan’ with the objective to solve the conflict that has been opposing 
Morocco to the Polisario Front which is generously supported by Algeria.

2.3.1  The Autonomy Plan

The Plan aims to give the disputed territory the status of a federated state. On April 
11, 2007, Morocco submitted the autonomy project to the United Nations, which 
was elaborated in coordination with civil society organizations, political parties, 
elected officials of the Moroccan Sahara, and the Consultative Council for Saharan 
Affairs (Mliless, 2020). The project was supported by 170 members of the US 
Congress who sent a letter to President George W. Bush asking him to support the 
autonomy project presented by Morocco, calling it ‘promising’, ‘historic’, and 
‘innovative’ (Kasraoui, 2017). The letter adds that the Plan provides a realistic 
framework for a negotiated political solution. After the American proclamation 
about the Moroccan character of the Sahara, the USA considers that the Autonomy 
Plan is the framework for future discussions and the search for a lasting and “mutu-
ally acceptable” political solution (Mliless, 2020). Interestingly, the Plan is based on 
executive, legislative, and judicial prerogatives:

• Exclusive powers of the State (constitutional and religious powers of the King, 
currency, the defense, and external relations);

• Local administration, police and justice, social, and cultural infrastructure;
• Local taxation collected by the region, the resources allocated by the State, and 

revenues from natural resources in the region;
• Parliament made up of elected representatives of the Saharawi people, an elected 

head of government appointed by the King; and
• Courts to execute acts issued by the region institutions.

Table 16.1 Population dispersion in the Moroccan Sahara

Region
Population
Total Urban Rural

Guelmim-Oued Noun 433,757 280,094 153,663
Laâyoune-Boujdour-Sakia Al Hamra 367.758 343.362 24.396
Oued Eddahab-Lagouira 142.955 106.277 36.678
Total 944.470 729.733 214.707

Source: HCP (2014)
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The Moroccan Sahara territory has practically changed as a result of the political 
dynamic and the development plan that Morocco has been implementing for 
decades. On November 6th, 2015, King Mohammed VI delivered a speech from 
Laayoune, the biggest city in the Moroccan Sahara region, on the occasion of the 
40th anniversary of the Green March. The speech laid the grounds for a new devel-
opment plan for the region. Both the political autonomy plan and the economic 
achievements will be finalized by a socio-economic start that Morocco has settled 
around the implementation of large-scale infrastructures.

2.3.2  The Development Plan

In November 2015, the King announced that the Moroccan Sahara would be 
endowed with a specific development program, called ‘the Southern Provinces 
Development Plan, 2015–2021’. The plan reflects a holistic vision that takes into 
consideration the economy, society, and the environment but specifically aims at 
making the region an economic hub between Morocco and the African continent.

On the economic level, the restructuring of the phosphate sector entails the 
promotion of agricultural and fishing sectors, the development of eco-tourism, and 
the connection of the region with the rest of the country through road infrastruc-
tures. To implement such a plan, the budget set in 2019 was about Euros 7.5 bil-
lion dictated to fund more than 600 projects distributed as follows: The phosphate 
mining industry (Euros 1.6 billion); port infrastructure (Euros 670 million), espe-
cially the construction of the Port of Dakhla; Renewable energy (Euros 565 mil-
lion); road infrastructure (Euros 525 million) Tiznit-Dakhla expressway (Senat 
Francais, 2021).

On the social level, the plan includes a university hospital center in Laâyoune, a 
technopole in Foum El Oued, and a center to promote the Hassani culture. Eventually, 
the environmental dimension involves the protection of water and fishery resources, 
the development of renewable energy, and the preservation of natural systems and 
biodiversity.

Today, the development of the Moroccan Saharan provinces is a tangible fact. 
The economy of the region contributes by 3% to the national GDP. In the short run, 
many invaluable projects are incessantly planned, namely: the project to connect the 
city of Dakhla to the national electricity grid; early crop projects; seawater desalina-
tion to irrigate 5000 hectares; the promotion of fishery products, and the creation of 
six seafood development units that might provide 4300 jobs among the local popu-
lation (Senat Francais, 2021).

Determined to counter the development process of the Sahara territories, the 
Polisario Front has been offensively attacking Morocco on legal and judicial levels. 
Added to these battlegrounds, the present research attempts to show that the EJOLT 
discourse is inscribed within this process to jeopardize the territorial integrity of 
Morocco, to propagate a disinvestment plan in the region, and to create an atmo-
sphere of violence and instability by nourishing arson and chaos.
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2.4  Theoretical Framework

Building on the work of Pellow (2018), the present research is made in the context of 
the Critical Environmental Justice Studies (CEJ) framework which recognizes that 
some devalued groups in human societies – including women, immigrants, indige-
nous peoples, disabled persons, the elderly, children, low-income people, nonhuman 
species, and people of color – are subject to social inequality and oppression due to 
environmental risks. In this context, Pellow (2018) points out the role of the EJ 
movement to make states and legal systems deliver justice and regulate the industry.

The CEJ draws on numerous fields of scholarship to provide rich explanations of 
how environmental inequalities occur and persist (Pellow, 2018). The discipline is 
inspired by many theories, including Critical Race Theory and Ethnic Studies (Bell, 
1993; Crenshaw, 1991; Delgado & Stefancic, 2012; Goldberg, 2002; Lipsitz, 2006; 
Márquez, 2014), Critical Race Feminism and Gender and Sexuality Studies (Anzaldúa, 
2012; Collins 2008; Connell & Pearse, 2014; Mohanty, 2004; Wing, 2003), and Anti-
Statist/Anarchist Theory (Amster et al., 2009; Scott, 2010; Smith, 2011; Torres 2007). 
These theories altogether have produced “rigorous conceptual and grounded under-
standings of how social inequality, oppression, privilege, hierarchy, and authoritarian 
institutions and practices shape the lives of human beings” (Pellow, 2018:36). 
According to Pellow (2016), these fields are invaluable to strengthening CEJ, which 
is an area of inquiry concerned with inequality, domination, and liberation.

Furthermore, CEJ draws on other academic fields such as Environmental 
Humanities (Adamson, 2001, 2011; Adamson et al., 2004; Nixon, 2011), Political 
Ecology (Bennett, 2009; Blaser & Escobar, 2016; Heynen et al., 2006; Robbins, 
2007; Swyngedouw & Heynen, 2003), and Ecofeminism (Gaard, 1993, 2004; 
MacGregor, 2006; Sandilands, 2016; Sturgeon, 1997). For Pellow (2018:37), these 
fields of study have explored how “humans and the more-than-human world are 
entangled, inseparable, and bound up in collaboration, cooperation, conflict, and 
violence, producing socio-ecological crises as well as responses to them in practices 
of co-existence, sustainability, solidarity, and justice”.

In addition to the above theories and disciplines, this research suggests that criti-
cal discourse analysis (Fairclough, 2003, 2010; van Dijk, 2008a, b, 2009; Wodak, 
1988, 2002, 2005) could add a lot to the strengthening of CEJ to focus on the links 
between environmental inequalities and ecological politics. Specifically, critical 
discourse analysis offers the possibilities for deepening the scope of CEJ to examine 
how/what environmental inequalities are presented in and through the discourse of 
actors, victims, and the natural environment.

3  Methodology

The present research attempts to explore the narratives of the EJOLT that describe 
six industrial and energy projects in the Moroccan Sahara territories (Fig. 16.3). The 
purpose of this critical analysis is to uncover the non-neutrality of the organization, 
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its biased political stand, and the radical forms of mobilization it supports. The pro-
cess undergone by the organization may harm the region’s security and stability. To 
analyze EJOLT’s narratives, the content analysis (CA) is adopted to examine the 
data and to confirm the objective of the study. The latter stipulates that the EJOLT’s 
discourse is politically biased since the pragmatic orientation of the narratives aims 
at seriously perturbing and affecting the Moroccan model of development in the 
Sahara territories. Moreover, CA, when applied to the narratives, will help prove 
that the discourse of insecurity and hatred adopted by the EJOLT triggers a climate 
of tension in the region, thus making it appealing for violence, arson, vandalism, 
radicalism, and terrorism.

3.1  The Content Analysis (CA)

The CA is a technique adopted by this research to provide a sound assessment of the 
biased narratives used by the EJOLT to implement EJ principles that might help 
communities and residents of the Moroccan Sahara territories to curve risks com-
mitted by industrial and energy infrastructures. Here, the CA aims to provide a 
comprehensive analysis of the dynamics within EJ that the EJOLT pleads for to 
counter and denounce environmental risks and impacts on local communities. For 
this purpose, six ‘descriptive texts’ were extracted from the EJOLT’s homepage 
(ejatlas.org) in the following locations: Bir-Anzarane offshore oil exploitation; 

Fig. 16.3 EJOLT’s identified infrastructures in Morocco as EJ targets. (Source: ejatlas.org)
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Cape Boujdour Offshore oil and gas exploration; Phosboucraa and phosphate pro-
duction; Moroccan and European fishing vessels; Tarfaya Wind-farm infrastructure; 
and Foum El-Oued wind power.

The CA of the EJOLT’s narratives to describe the six projects will help conclude 
the implications of a defamatory discourse that downgrades the economic and social 
development achievements made in the region. As such, a qualitative assessment of 
the EJOLT’s narratives on the EJ issue in the Moroccan Sahara would offer valuable 
insights on how such narratives are communicated to foster one point of view, that 
of the separatist community living in Algeria. Based on theme categorization (Ryan 
& Bernard, 2003), CA is also used to segment and classify data or texts into differ-
ent categories. Furthermore, CA will permit in the present research the extraction of 
codes (Miles & Huberman, 2007), labels (Dey, 1993), incidents (Glaser & Strauss, 
1967), thematic units (Krippendorf, 1980), data-bits (Dey, 1993), or concepts 
(Strauss & Corbin, 1990). Accordingly, the research draws on Ryan and Bernard 
(2003) to categorize the narratives into two types: The first includes the narratives 
named as ‘description of Projects’; and the second is put in the Atlas of the EJOLT 
under the title of ‘Groups mobilizing’ and ‘Forms of mobilization’. In this direction, 
the EJOLT’s narratives will be dealt with in two categories: (1) the linguistics pat-
terns that show the non-neutrality and biased political stands of EJOLT; and (2) the 
linguistics concepts that portray EJOLT radical orientation that inspires and triggers 
violence and instability in the region. The adoption of these two dimensions is 
important to show that the EJOLT’s discourse serves an extremist ideology that goes 
against the development and the wellbeing of the local community in the region 
under study.

The critical analysis of the linguistic data will permit this study to answer why 
the EJOLT uses concepts and linguistic structures to take a politically biased stand 
and to construe a discourse of hatred and insecurity when reporting about EJ issues 
in the Moroccan Sahara context.

3.2  Research Questions

To examine the issue under investigation, this analysis adopts the technique of 
‘Key-words in-context’, which is a deconstruction model that Ryan and Bernard 
(2003) employed to observe and identify keywords to systematically search across 
corpora and texts. Based on this technique, we analyze EJOLT’ narratives to answer 
the following questions:

• Does EJOLT provide a locally afflicted community that suffers from environ-
mental injustice in the Moroccan Sahara?

• Does EJOLT use neutral documentation to promote EJ in the region?
• What pushed EJOLT to implement radical forms of mobilization to stop and shut 

down the six projects in the region?
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3.3  Hypothesis

Based on the above research questions, this research adopts the following hypotheses:

• EJOLT fails to provide a locally afflicted community that suffers from environ-
mental injustice in the Moroccan Sahara.

• EJOLT makes use of separatist-oriented documents to denounce EJ-related prac-
tices in the region.

• EJOLT provides radical forms of mobilization to help separatists activists per-
turb, stop, and shut down the six projects in the region.

4  Interpretation of Results

EJOLT’s narratives towards the many Moroccan infrastructures in the Sahara prov-
inces target mineral, energy, and fishing projects. The non-neutrality of EJOLT in 
addressing EJ in the region affects its image and reputation since it has partially 
gathered data from the Polisario Front, which is among the key actors involved in 
the problem. This way, EJOLT becomes the mouthpiece of such an actor who claims 
EJ for a remote population living in the Algerian territory. In other words, the 
EJOLT turns, unfortunately, into a tool to execute a political agenda that Algeria and 
the Polisario Front have settled to counter the development of the region and to 
undermine the equal sharing of wealth among the local population in the Moroccan 
Sahara territories. Is it about environmental justice or disinvestment?

For this aim, the CA technique has revealed important results regarding EJOLT’s 
political orientations, which can be categorized into two levels:

• The politically oriented linguistic expressions and concepts show that EJOLT’s 
narrative towards the Moroccan Sahara is an EJ drift that the present analysis 
qualifies as a pro-separatist and secessionist discourse.

• The procedures and forms of mobilization embraced by EJOLT to improve EJ in 
the Moroccan Sahara may strongly trigger violence and insecurity in the region.

4.1  EJOLT’s Narratives on Oil, Phosphate, Fishery, 
and Wind Energy

EJ helps change visions and practices of citizenship around the world. In Morocco, 
people and communities are oftentimes mobilized against social, ecological, and 
economic inequalities. Some of these injustices are linked to the consequences of 
environmental degradation and pollution, generally concentrated in regions where 
the disfavored populations live. It is highly important to investigate the rhetoric of 
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the national and the international organizations on environmental problems and the 
adequate means they provide to restore EJ. The present research lies at the center 
of critical environmental studies practices that examine EJOLT’s narratives to 
describe and qualify EJ in relation to the impact of six industrial and energy infra-
structures in the Moroccan Sahara. The organization claims that the projects have 
severely impacted the population on many levels. However, EJOLT, which founded 
its allegations on separatist and anti-Moroccan references (Western Sahara Action 
Forum, Western Sahara Resource Watch, Polisario Front, Algerian Environment 
Activists, and CODESA among others), fails to provide a locally infected popula-
tion. Instead, EJOLT claims that the Polisario Front, inhabiting the Algerian city of 
Tindouf, has never been ‘consulted on the exploitation of the mineral and the 
energy resources’ and does not ‘benefit from the wealth of the natural resources’. 
The segmentation of such narratives unfolded important results related to the first 
element of analysis which indicates that the politically oriented expressions reflect 
a biased discourse through which EJOLT qualifies Morocco as ‘an occupying coun-
try’ that ‘illegally exploits’ the wealth of the region ‘without any prior consent’ of 
local populations. The implemented projects have caused many environmental haz-
ards the impacts of which are affecting the ‘indigenous community’, ‘aggravated 
their health risks’, and prevented them from ‘benefiting from the wealth generated 
by the projects’.

4.1.1  Offshore Oil and Gas Plants in Bir-Anzarane and Cape Boujdour

The projection of oil and gas offshore prospection and exploitation in the Moroccan 
Sahara region are described by EJOLT as projects that promote ‘environmental 
inequalities. Generally speaking, the strategy to improve development in the 
Moroccan Sahara has never been appreciated by the Algerian government and its 
proxy the Polisario Front. The everlasting ideology of these actors is felt in EJOLT’s 
discourse. The choice of an autonomy plan and the definitive rejection of the refer-
endum option by Morocco in the early 2000s have marginalized both Algeria and 
the Polisario Front. Some of their abrupt retaliation has been to denounce the appro-
priation of the Sahara by Morocco as well as the exploitation of its resources. Many 
battles were waged to legally pursue and track products originating from the territo-
ries, including oil and gas. In this sense, this analysis argues that the biased rhetoric 
of EJOLT stirs many doubts and questions the neutrality of the organization. Being 
aligned with Algeria and the Polisario Front, and totally sided with one version of 
the story, and failing to provide an affected population, this research strongly 
believes that EJOLT’s discourse has been oriented to counter Morocco’s legitimate 
will to fulfill its territorial integrity. In this respect, the descriptions of the six infra-
structures (Fig.  16.3) revolve around the principal idea that ‘Morocco illegally 
annexes the territories’ since 1975. Not only that, but EJOLT also voices that 
Morocco is violating the ‘international law’ by allowing ‘multinational corpora-
tions to exploit the petroleum resource’.
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The political stand is far from being an EJ claim in that EJOLT’s allegations are 
to help the Polisario Front make a ‘full referendum’ and gain ‘total control over the 
territory’. The EJOLT’s narrative considers that the ‘exploration or exploitation of 
mineral resources is considered to be illegal’ since the Kingdom ‘has never con-
sulted the Sahrawi people before any exploration within the territory’. In this direc-
tion, the analysis assumes that all EJOLT’s narratives fail to provide an immediately 
affected population and keeps alluding to an ‘indigenous Sahrawi’ population that 
lives in Tindouf’s refugee camps inside Algeria. Regrettably, EJOLT never men-
tions that approximately one million (944.470) citizens are located in the Moroccan 
Sahara (HCP, 2014).

This failure shows that EJOLT’s arguments are based on the information pro-
vided by the Polisario Front when it claims that ‘the polisario is not involved in the 
decisions being made about the exploitation of their resources’. Specifically, EJOLT 
shows a strong alignment with the Polisario Front when it rejects the ‘exploration, 
development, and exploitation of petrol and gas’ in the territory. Unfortunately, the 
biased and partial discourse lead by EJOLT underscores the key element of EJ 
which is based on a locally affected population that EJOLT fails to find. This failure 
to provide a menaced and affected local population is depicted in EJOLT’s narra-
tives. Often, EJOLT kept repeating that the affected communities by environmen-
tally hazardous activities are ‘the Polisario Front and the indigenous Sahrawi 
population which suffers health and economic inequalities because of the drilling’. 
Meanwhile, such a population is actually located in the refugee camps of Tindouf 
inside Algeria. It would be unimaginable to consult a non-identified population that 
lives in another country on whether Morocco must/must not invest and develop the 
Moroccan Sahara region.

In addition to this, it would be illogical from the part of any country to distribute 
its wealth among a population that bears arms, holds a separatist ideology, and is not 
an active collaborator in the development of the country. The unparalleled argumen-
tation provided by EJOLT is built on one side of the story and the fallacious allega-
tions provided in the documentation of the Sahrawi Center for Media and 
Communication (SCMC) and the Western Sahara Resource Watch (WSRW) to 
argue that a phantom population ‘had not been consulted about the operation on the 
land and coastal waters of the region’ and that they had ‘never given their opinion” 
on the ‘extraction, exploitation, and trade of the resources’. In order to give much 
impetus to its allegations, EJOLT builds its arguments on the Peace and Security 
Council (PSC) of the African Union that the Algerian diplomat Smail Chergui pre-
sides and influences from 2013 to 2021 (Alaoui, 2020a, b). Actually, there is a fla-
grant alignment between the political inclinations of the PCS and EJOLT’s biased 
discourse. Being a primary source for EJOLT, the PSC, which is backed by the 
South African president Cyril Ramaphosa (Hekking, 2020), was aiming at fostering 
a pro-Polisario position among the African countries to counter the development 
plan in the Moroccan Sahara territory (Filali, 2017; Hekking, 2020; Mliless, 2020) 
(Figs. 16.4 and 16.5).
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Fig. 16.4 Bir-Anzarane offshore. (Source: ejatlas.org)

Fig. 16.5 Cape Boujdour offshore. (Source: ejatlas.org)
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4.1.2  Phos-Boucraa Phosphate Plant

The example of phosphate infrastructure in the Moroccan Sahara is emblematic. 
The Phosboucraa Phosphate Plant (Fig. 16.6) is identified and mapped by EJOLT as 
a highly EJ zone. The place is described by the Atlas based on the information 
EJOLT collects from the documents provided by the Polisario Front and the WSRW, 
a pro-NGO established in Belgium.

In the narrative, EJOLT brings together the whole network of companies involved 
in the exploitation, processing, transport, and trade of the Phosboucraa mine. The 
description is politically charged in that it focuses on the idea that ‘the mine should 
be stopped’ until a solution is found to the conflict in the region. EJOLT claims that 
‘the Moroccan Sahara is a former Spanish colony’ and ‘a United Nations Non-Self- 
Governing Territories’ that contains a profitable source of phosphorous situated at 
Boucra, the exploitation of which continues ‘without consulting the Polisario Front 
on exploiting the mine and selling the extracted resources to many countries around 
the world’. In this sense, EJOLT does not provide an explicit account of the so- 
called ‘legitimate population of the region’, does not mention that the refugees in 
the camps have never been identified, and does not denounce the sequestration of 
the population by the Polisario Front in Algerian camps. The UN Security Council 
requests each year that the census must be made in Tindouf camps. Cameron (as 
cited in UN, 2016) commented on the living conditions in the camps saying that 
Algerian authorities and the Polisario Front are unable to organize a credible census 

Fig. 16.6 Phosboucraa mine site. (Source: ejatlas.org)
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to determine the number of inhabitants of Tindouf camps. In this regard, EJOLT 
does not observe that the Sahraoui refugees are the only ones in the world who have 
never been counted by the High Commissioner for Refugees, and the only ones to 
be placed in a military zone deprived of any right to move within the Algerian terri-
tory or abroad. For Dethomas (as cited in UN, 2016), the census is the major condi-
tion to avoid the diversion of humanitarian aid to the populations of Tindouf camps. 
Such aid was diverted and repackaged to make it disappear and went through secret 
warehouses to be sold in Niger, Mali, and Mauritania – an operation which could 
not be done without the complicity of the Polisario Front (OLAF, 2015). However, 
the qualification of the EJOLT in this regard is misleading and fallacious in that the 
narratives give the impression that the impacted population is living next to the 
phosphate infrastructures (Fig.  16.7), while the reality shows that the Polisario 
Front is entrenched inside Algeria.

Such EJ activism discredits the fraudulent propaganda lead by EJOLT as an 
Algerian EJ lobbying NGO whose activities were behind the blocking in the ports 
of Panama and Cape Town in 2017 of shipments of phosphate. Again, this analysis 
assumes that the narratives accompanying this issue are politically oriented in that 
they rely on one and only side of the story provided by the Polisario Front, WSRW, 
and Algeria.

4.1.3  Fishing Agreements Between Morocco and Europe

Over the past 3 years, fishing on the Moroccan Sahara coast has experienced tre-
mendous development. It must be said that the Atlantic coast covering the region is 
characterized by the diversity of fish species, the composition, and abundance of 
which are largely conditioned by the hydro-climatic factors that prevail on the West 
African coast. To develop this sector, Morocco has granted to the coastal territories 
large public and private investments. This dynamic has been made possible due to 
the strategy and projects, notably the implementation of the ‘Halieutis Program’ 
that has concretely contributed to the creation of sea fishing units (artisanal fishing, 
coastal fishing, or deep-sea fishing) as well as an increase in the number of fisher-
men working in the domain. The fisheries agreements with the European Union 
(EU) and Russia are important in that they bring tens of millions of euros per year. 
The Polisario Front, strongly supported by Algeria and international NGOs (such as 
WSRW), opposes these agreements. In the narratives, EJOLT mentions the protes-
tations made in 2012 upon which the Polisario Front issued a request for the conclu-
sion of the fishery agreement between the EU and Morocco, considering that its 
application in the region went against international law and EU commitments.

The description of the fishery sector in EJOLT’s narratives is reminiscent of a 
similar debate on the subject of phosphates. It has been widely demonstrated in its 
discourse that the exploitation should fully benefit the ‘indigenous population’ 
added to the ‘colossal investments made in this area by the phosphate exploitation’. 
The rhetoric considers that coastal fishing zones in the Moroccan Sahara under 
Fisheries Partnership Agreement with the EU ‘are not legal due to the contested 
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nature of Moroccan sovereignty over the territory’. The narrative keeps repeating 
that fishing deals signed with the EU and now Russia are done ‘without the consent 
of the Sahrawi people’. The narratives mention that catches made by the European 
fleets (Fig. 16.8) have ‘decreased in the period following the Green March of 1975’. 
Since then, EJOLT mentions that the ‘Sahraoui population in Tindouf camps does 
not benefit from the money related to this economic activity that is estimated to be 
more than Euros 30 million annually’.

The EJOLT’s narrative, based on the version provided by the Polisario Front and 
WSRW, is blind to facts. The desire to make the fishery sector a strategic axis of 
economic and social development of the region has been materialized through the 
realization of many investments to improve the fishing fleet and to raise job oppor-
tunities for the local community living in Moroccan Sahara provinces. But that’s not 
all. The local population has been at the center of concerns owing to the implemen-
tation of several projects. Due to committed actors, such as the National Fisheries 
Office (ONP), the sector has achieved several economic, social, and environmental 
objectives. The South Atlantic area (Laâyoune-Lagouira) covering the Sahara 
region is characterized by the diversity, composition, and abundance of fish species. 
The fishery sector has helped the cities of Laâyoune, Boujdour, and Dakhla materi-
alize the following achievements1:

• Development of the fishing fleet (190 vessels and 5866 artisanal fishing boats);
• Establishment of 130  units (employs 30% of the total workforce at the 

national level);

1 sahara-developpement.com

Fig. 16.7 Distance from plant to the nearest population. (Source: ejatlas.org)
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• Construction of landing points for the supervision of artisanal fishermen;
• Construction of two training centers in Dakhla and Laâyoune;
• Improvement of fishermen’s living and working conditions; and
• Provision of safety and medical material for the benefit of fishers (Fig. 16.9).

4.1.4  Wind Power Plants

The construction of wind power infrastructures in the Moroccan Sahara has raised 
many controversies among the Polisario Front and EJOLT, which claim that wind 
energy will deepen the ‘occupation of the Polisario’s land’. Concerning the Tarfaya 

Fig. 16.8 European Fishing Vessels in the Moroccan Sahara. (Source: ejatlas.org)

Fig. 16.9 Fishing infrastructures in the Sahara provinces. (Source: Sahara Developpement, 2021)
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wind energy plant (Fig. 16.10), EJOLT adopts the same narratives it uses to describe 
the phosphate and the fishery infrastructures. Again, the CA of linguistic patterns 
reveals that EJOLT holds a political and separatist ideology that Algeria and the 
Polisario Front have been embracing for decades. In this sense, it is mentioned in 
the narratives that Tarfaya is a region that former UN secretary Ban Ki-Moon 
described to be ‘under a situation of occupation’. EJOLT’s discourse qualifies the 
green energy project as a means which fosters ‘colonization and injustice that 
cements the occupation’.

As has been the case with the phosphate and fishery, EJOLT says that the Tarfaya 
wind-farm plant reinforces ‘the lack of jobs among the indigenous population’, 
complaining that the project ‘does not provide enough jobs for the local commu-
nity’. The description provided by EJOLT for this infrastructure claims that ‘among 
the plant’s 60 workers, only three office staff members and 15 security guards are 
residents of the region’. To show the EJOLT’s biased narratives, the discourse 
spreads that the relationship between Morocco and the region is that of ‘occupation 
that prevents the Saharawi people who live in refugee camps in Algeria from bene-
fiting from the wealth of the region’. A flagrant observation in this sense shows that 
EJOLT fails to map an affected local population and mistakenly considers green 
wind energy in Tarfaya as an EJ problem that has been negatively affecting a local 

Fig. 16.10 Tarfaya wind-farm. (Source: ejatlas.org)
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community. However, the narratives remind us that the Polisario Front, which is 
entrenched in the Algerian refugee camp of Tindouf, has ‘repeatedly demonstrated 
its limited access to electrical power, with resulting problems in terms of safety, food 
hygiene, education, and limited social activities’.

The reality about Tarfaya wind power is that the project was launched in 2015 
and stretches over a location of 100 square km. Importantly, the plant involves 131 
wind turbines that grind out enough electricity capable of supplying an agglomera-
tion the size of Marrakech city. It should be made clear that wind energy projects in 
the Moroccan Sahara emit no greenhouse gases and its raw material, the wind, is 
available all over the area. The Moroccan Sahara’s coastal strip is one of the windi-
est areas in the region – even windier than the Netherlands or Belgium – with a wind 
load factor of 46%, (Nelson, 2016). According to Nelson (2016), the project has 
been saving 900 tons of CO2 emissions every year – and around $200 m of oil 
imports. Additionally, clean power contributes to 42% of the country’s needs and 
provides more than 400,000 Dirhams (£32,000) to the local town of Tarfaya each 
year. The money is used to sponsor local projects and youth vacations, as well as to 
fund a street lighting program in Tarfaya. Interestingly, the data released by the 
Global Wind Energy Council (GWEC) (2020) shows that Africa and the Middle 
East have installed 894 MW capacity of wind power in 2019, a decrease of 7% on 
the previous year. According to the same report, the top three markets in Africa and 
the Middle East in 2019 were: (1) Egypt, with a wind capacity of 262 MW; (2) 
Morocco, with a wind capacity of 216 MW; (3) Jordan, with a wind capacity of 
190 MW; and (4) Ethiopia, with a wind capacity of 120 MW (More details are pro-
vided in Fig. 16.11). To refute EJOLT’s argument, this analysis draws on Nelson’s 
(2016) which mentions that the project has brought new transmission lines to guar-
antee power supplies to the local communities. This testimony refutes the allega-
tions made by EJOLT, Algeria, and the Polisario Front to claim that ‘indigenous 
population’ is excluded from wind and solar energy. The reality is that the Algerian 
ideology, mirrored in EJOLT’s narratives, never supported the creation of wind 
energy in the region that could provide more than a quarter of Morocco’s clean 
electricity.

Considering other benefits of green energy, the significant potential for wind 
energy remains a source of income and social improvement for the local commu-
nity. In the light of the recognition of the US administration, under Trump’s presi-
dency (Trump, 2020a, b, c), Morocco is reconsidering its energy plan to develop the 
region and to improve living conditions of the local population that is near one 
million inhabitants according to the last census (HCP, 2014). Now that the sover-
eignty of Morocco over its legitimate Sahara territories is increasingly consolidated, 
the country is engaged in a long battle to participate in international efforts to cut 
carbon emissions and improve the life quality of the local population. The present 
analysis assumes that EJOLT has provided fallacious and misleading arguments 
saying that the industrial and energy infrastructures disqualify the local community 
from job opportunities offered by the projects. It is mentioned in Nelson (2016), 
however, that many local inhabitants are integrated into the projects. In this sense, 
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Nelson mentions the testimony of Hafsa Tarfaoui, a 25-year-old civil engineer at the 
plant: ‘It is not that Sahrawis don’t find jobs in the wind-farm industry. When we 
want to recruit a person, the priority is finding a person from this area. If you have 
no diploma, how can they offer you a job?’

4.2  EJOLT’s Narratives to Promote Violence and Insecurity

EJOLT’s virtual platform is a rich international EJ database that provides invaluable 
information on the industrial and energy infrastructures as well as their hazardous 
immediate impacts on the life of local communities. It is claimed in its narratives 
that the assessed projects not only impact the natural environment due to chemicals 
and industrial waste, but such projects are also sources of intoxication and pollution 
of tremendous consequences on public health and the quality of air, water, and soil. 
In Table 16.2, the present analysis categorized the impacts of six projects in the 
Moroccan Sahara into three categories: (1) environmental risks; (2) health hazards; 
and (3) socioeconomic impacts. The results reveal 11 impacts on the environment, 
12 impacts related to the socio-economic situation, and 3 impacts related to public 
health. The feeble number of health risks strongly supports our argument stipulating 
that the infrastructures are located in remote and unpopulated areas where local 
populations and even nomad communities are inexistent. This, in turn, supports the 
hypothesis of this study which assumes that EJOLT (1) fails to identify an immedi-
ate population that requires the support of EJ, and (2) fails to provide peaceful 
measures to establish EJ and TO eradicate health hazards emanating from the 
projects.

Fig. 16.11 Top markets in Africa and the Middle East. (Source: GWEC, 2020)
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Differently, the distorting and defamatory discourse of EJOLT dwells a lot on 
environmental and socio-economic impacts. For the latter, EJOLT once again serves 
as a pro-Polisario Front mouthpiece. The narratives reiterate that the six projects 
weigh a lot on the socio-economic situation of a volatile and phantom population 
that lives in another country (Algeria). Inconsiderately, EJOLT constructed a dis-
course that defends the Polisario Front as a separatist armed group that has been 
receiving monetary and military support to claim secession from Morocco. Most 
dangerously, EJOLT celebrates an event that opposes the sovereignty of Morocco 
over the territories. In October 2010, reports EJOLT, more than 20,000 people were 
amassed in the Gudim Ezik protest camp near Laayoune. The peaceful dismantling 
of the camp resulted in the killing of more than 12 Moroccan law enforcement 
agents who were keeping order in the place. This dramatic fate was not mentioned 
in EJOLT’s report which says that the operation ‘resulted in 2,400 people arrested 
from the part of the civilians’ without paying any concern to the human casualties 
among the law enforcement personnel. EJOLT’s narratives explicitly celebrate sep-
aratism, a global phenomenon of modern times and the main threat for Morocco’s 
internal security ‘which can cause irreparable consequences for state independence’ 
(Berkii, 2020:109). In this framework, José María Gil Garre (as cited in UN, 2016) 
warns about the threat posed by the Polisario Front. The distorting and defamatory 
discourse of EJOLT, added to the climate of tension prevalent in the region, surely 
will increase a situation of violence and insecurity in the region. Faced with this, the 
UN does not react, said Garre, calling on the General Assembly to be effective in 
finding a lasting solution to this dispute. For him, the Autonomy Plan put forward 
by Morocco guarantees sustainability and secures development in the whole region.

The radical forms of mobilization to block and ban products originating from the 
Moroccan Sahara are perceived in this research as explicit instigations to violence 
and insecurity in the region added to the recurrent separatist maneuvers orchestrated 
by Algeria and the Polisario Front. The Moroccan sovereignty over the territory, as 

Table 16.2 Impacts of Infrastructures

Environmental impacts Health impacts Socio-economic impacts

 1. Biodiversity loss,
 2. Global warming,
 3. Soil contamination,
 4. Waste overflow,
 5. Oil spills,
 6. Water pollution,
 7. Soil erosion,
 8. Deforestation,
 9. Loss of vegetation 
cover,
 10. Depletion of fish 
stocks,
 11. Noise pollution,

1. Accidents,
2. Exposure to radiation,
3. Occupational disease and 
accidents,

1. Increase in corruption,
2. Loss of livelihood,
3. Militarization and increased 
police,
4. Violations of human rights,
5. Displacement,
6. Land dispossession,
7. Increase in violence and crime,
8. Marginalization of Sahrawis,
9. Lack of work security,
10. Labor absenteeism,
11. Firings,
12. Loss of traditional 
knowledge,

Source: ejatlas.org
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recognized lately by the American administration, has been Algeria’s prime concern 
because of the region’s wealth in terms of natural assets. The natural resources – 
available in the soil, wind, and water of the territory constitute a strategic wealth 
that Algeria and the Polisario Front want to benefit from. Despite its desert aspect, 
the Moroccan Sahara ensures access to a rich maritime zone that contains a consid-
erable amount of fishery resources. To counter Morocco’s investments in the key 
sectors, Algeria and the Polisario Front have been lobbying and hiring international 
NGOs to execute what the Algerian Press Service (2021) calls ‘the legal battle 
waged by the Polisario Front against the illegal plundering of natural resources in 
the territories. To promote this plan, Algeria and the Polisario Front have been 
instrumentalizing EJOLT through a radical discourse that calls to violence and 
instability in the Moroccan Sahara.

In relation to this, the results revealed two main categories of expressions that 
EJOLT uses to push the pro-Polisario activists, inside the territories and around the 
world, to undertake radical forms of mobilization to counter introspection, exploita-
tion, and trade of products originating from the Moroccan Sahara. The first radical 
and violent expressions are put under a title that EJOLT calls ‘Group Mobilization’ 
to name collectives and associations that need to be mobilized to denounce ‘the 
plundering of the Sahrawi people’s natural resources’. Similarly, the second cate-
gory of expressions called ‘Forms of Mobilization’ contains a series of strategies 
and legal forms of contestation that the Polisario Front and its proxies should under-
take ‘to stop the exploitation of the region’s natural resources’. For the first cate-
gory, EJOLT suggests that the following groups should be implicated in this issue, 
namely the Collective of Saharawi Human Rights Defenders (CODESA), WSRW, 
indigenous groups or traditional communities, international ejos, local government/
political parties, local and international human rights groups, women, journalists, 
and fisher people. Regarding the second category, EJOLT recommends a series of 
destructive expressions that dictate the forms of mobilization that the above groups 
must embrace to lead deliberate, damaging, and destroying EJ actions against indus-
trial properties in the Moroccan Sahara. For this aim, EJOLT recommends the fol-
lowing modi operandi in order to stop ‘unequal exploitation of the natural resources 
in the region’:

• Arson
• Sabotage
• Property damage
• Self-immolation
• Hunger strikes
• Occupation of buildings/public spaces
• Land occupation
• Public campaigns
• Public strikes/campaigns/ marches
• Development of a network/collective action
• Media-based activism/alternative media
• Official complaint letters and petitions
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• Shareholder/financial activism
• Boycotts of companies-products
• Lawsuits/ Court cases/ judicial activism

From the above violent linguistic patterns (sabotage, arson, emulation, and prop-
erty damage among others), this research asserts that EJOLT’s mission promotes 
violence and insecurity. The alignment between EJ activism and violence is flagrant 
in EJOLT’s discourse. The NGO’s platform has become a propaganda tool of war in 
the region. The contextualization of EJOLT’s narratives falls within the framework 
of agenda-setting aiming to implement the ideology settled by Algeria and the 
Polisario Front with the objective to disseminate chaos in Morocco. The discourse 
of harassment implemented by EJOLT perpetuates a constant and sophisticated 
concern of Algeria that counters Morocco’s territorial integrity and undermines its 
development achievements. Added to the declared propaganda, this analysis identi-
fied a new angle of attack launched by pro-environmental justice organizations 
namely EJOLT. It is crystal clear that EJOLT directs its verbal canons beyond the 
borders traced by environmental justice principles to execute separatist plans 
launched four decades ago by Algeria and the Polisario Front. The forms of mobili-
zation enshrined in its rhetoric are meant to nourish separatism in the Moroccan 
Sahara, to counter the development of the region, and consequently to erase the 
legitimacy of the Kingdom over the territories recently emphasized by the American 
recognition. Today, the failures of Algeria on the diplomatic level and the burden 
that the Polisario Front weighs on its economy are pushing the country to destroy 
Morocco’s ambition to n make the Sahara region a hub for the African economy.

Based on the above, this analysis proposes that EJOLT should reconsider its 
discourse, at least towards Moroccan Sahara projects. EJOLT must take into account 
that the fallacious allegations it espouses no longer stand in a region that is witness-
ing substantial changes. Peace and stability should prevail in the Moroccan Sahara 
for the benefit of all because there is a vital interest in this territorial continuity 
being now ‘a reality taking into account that 34 of the 54 countries of the African 
Union have decided to establish an African Continental Free Trade Area” (Mliless, 
2020:246). Finally, this research believes that the more neutral and moderate the EJ 
advocated by EJOLT is, the more successful and sustainable the current Moroccan 
development can be.

5  Conclusion

Since its emergence, EJ activism has been embraced by international NGOs the 
mission of which is to identify and fight environmental inequalities in different parts 
of the world. It should be mentioned that EJ has entered the vocabulary of environ-
mental activism that was highlighted and developed by international environmental 
movement. The rhetoric of EJ has become omnipresent in the justification of haz-
ards and risks procured by industrial and energy projects on the indigenous 
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population. In the area of   analysis, the narrative produced by EJOLT to describe EJ 
in the Moroccan Sahara was not totally inscribed within the framework of EJ. The 
discourse used by EJOLT is qualified by the present research as being politically 
oriented and incites violence and insecurity in the Moroccan Sahara provinces. As 
evidenced in the findings of the study, the nature of the language used by EJOLT 
mixes between EJ activism and politics. It has been demonstrated that the kind of EJ 
embraced by EJOLT serves an ideological agenda settled by the Polisario Front and 
Algeria to justify radical and extremist actions carried out by pro-separatist activ-
ists. EJOLT’s discourse on energy and mineral resources in the area under study 
shows unprecedented convergences between EJ, separatism, and radical forms of 
mobilization. EJOLT recommends that EJ activists, locally and internationally, 
must be mobilized to implement its actions carrying out the objectives of EJ.

Having that said, the drift in the notion of EJ supported by EJOLT towards the 
projects in the Moroccan Sahara has weakened the credibility of EJOLT to fight 
against environmental inequalities in the world. The same drift was observed in 
EJOLT’s narratives when it failed to provide an immediate locally impacted popula-
tion, a principle that is supposed to be linked to the goal of EJ. Interestingly, the 
deficiency is strongly related to EJOLT’s inability to build on neutral and diversified 
resources. Instead, its narratives sound like a Polisario Front discourse that can 
hardly bring operational solutions to the issue of environmental quality and equity. 
The analysis finds that the instrumentalization of EJ, in the example of the Moroccan 
Sahara, brings to the front the credibility and the ability of EJ organizations to han-
dle complex issues. Eventually, EJOLT’s narratives assessed in this research unfold 
contradictory results due to the poor monitoring and management of the goals that 
EJOLT sets for the implementation of EJ in a region highly threatened by security 
hazards rather than environmental impacts.
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 Postface

Climate change is already evident from the rise in the frequency and intensity of 
extreme weather events around the world. The continued emissions of greenhouse 
gases are exacerbating climate variability and change which have been bound to 
adversely affect multiple sectors, especially water, agriculture, and biodiversity, fur-
ther restricting developing countries’ capacities to meet essential sustainable devel-
opment goals. Such impacts are gradually affecting socio-economic and political 
dynamics leading to conflicts and displacement. The IPCC’s 5th Assessment Report 
states that climate change will impact forms of migration, compromising human 
security.

It is in this context that this volume was contemplated to cover issues related to 
climate-conflict-displacement nexus in areas where such effects are already seen. 
The chapters received for this volume brought to the fore issues that we were either 
unaware of or did not know the exact relevance of the implications it could have. As 
also mentioned in the Preface, this volume is a continuation of the recently pub-
lished ‘Social-Ecological Systems: From Risks and Vulnerability to Viability and 
Resilience’. While working on that volume, it was realized that some chapters 
linked social-ecological imbalances to human migration and conflict. Until now, 
there are few pieces of evidence of direct linkages of social issues with environmen-
tal disturbances. However, the debate is evolving, and the nature-human nexus is 
being increasingly explored both theoretically and practically. This volume takes a 
step in that direction, adding to the existing literature on climate-related migration 
and displacement and showing pathways and options to deal with it.

There are various takeaways from this volume. First, it is clear that social- 
ecological systems are increasingly threatened by many risk dynamics that result in 
resource conflicts, social inequity, and human displacements and, to some extent, 
political instability. Second, there are many determinants of the harmony of socio- 
ecological systems and whether it could lead to a conflict. These include political 

https://doi.org/10.1007/978-3-030-94144-4#DOI


406

setup, people’s mindset and needs, and developmental phase. On the contrary, polit-
ically driven conflict could also affect the environment, further undermining the 
capacities of the local people to deal with climatic changes. Third, crucial social- 
ecological risks and their implications show that there are inherent linkages between 
ecosystem changes and social dynamics. Therefore, it is meaningful to engage local 
communities in the response process by taking into account their specific vulnera-
bilities and expectations. Fourth, there is still a meagre recognition of climate 
change as a driver of human displacement, and thus, recognition of environmental 
refugees. This has led to a gap in terms of preparedness and policy action to curb or 
prevent the damage that could occur as a result of large-scale instability. Meeting 
sustainable development goals will become a challenge for affected countries, 
besides further increase in climate vulnerability. Fifth, risks to the socio-ecological 
systems need to be further explored, especially in politically disturbed, climatically 
vulnerable, and resource deficient regions of the world as they may become the 
source of unmanageable human displacements in the future, further challenging 
human security and the stability of countries. There is a need to bring focus of 
decision-making processes at all scales on the links between climate risks, environ-
mental stress, resource scarcity, and conflicts.

We hope that this volume will play an important role in initiating a timely discus-
sion and recognition of such emerging dynamics. Case studies in this volume 
already provide relevant insights into the real challenges and opportunities to tackle 
them at the right time. In light of changing political, economic, and social realities, 
such challenges may present us with various dilemmas that need to be better under-
stood  – such as the current Covid-19 crisis  – and tackled for a sustainable and 
secure future.

Postface
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