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Preface

Mediterranean Experts on Climate and 
environmental Change (MedECC) is an open and 
independent international network of scientists 
founded in 2015, that specifically focuses on 
climate and environmental changes within the 
Mediterranean region. The objective of MedECC is to 
provide decision-makers, stakeholders, and citizens 
with assessments of available scientific knowledge 
on climate and environmental changes including 
associated risks and social aspects. MedECC reports 
aim to maintain neutrality regarding policy and to 
objectively address scientific, technical and socio-
economic factors relevant to the application of 
policies. They are produced for use by policymakers 
and a broader audience and are developed on the 
basis of scientific criteria only. 

Since 2015, more than 300 authors have contributed 
to MedECC reports, all in an individual capacity and 
without financial compensation. MedECC scientists 
are located in 35 countries, including 19 registered 
as Contracting Parties to the Convention for the 
Protection of the Marine Environment and the 
Coastal Region of the Mediterranean (Barcelona 
Convention) and 23 members of the Union for the 
Mediterranean (UfM).

The network is governed by Co-Coordinators, 
a Steering Committee, and an Advisory Board. 
Operations are managed by the MedECC Secretariat, 
which is officially hosted by Plan Bleu, a UNEP/
MAP Regional Activity Centre in Marseille, France, 
as part of a partnership with the Secretariat of the 
UfM. The Mediterranean Action Plan of the United 
Nations Environment Program (UNEP/MAP) has also 
provided support since 2022, with MedECC activities 
integrated into the successive UNEP/MAP Work 
Programmes since 2020, the latest being approved 
during COP 24 (Cairo, Egypt, December 2025).

MedECC published the First Mediterranean As-
sessment Report (MAR1): Climate and Environmen-
tal Change in the Mediterranean Basin – Current  
situation and risks for the future, in November 2020. 
It includes a Summary for Policymakers (SPM)  
that was approved line-by-line during a plenary  
session attended by government representatives 

from Mediterranean countries in September 2020, 
ensuring its relevance to stakeholders. MedECC was 
awarded the prestigious North-South Prize 2020 of 
the Council of Europe for its efforts towards peace 
and democracy. The SPM was acknowledged as an 
important contribution of the scientific community 
to future climate and environmental action in the 
Mediterranean region, as stated in the Declara-
tion adopted during the 2nd Ministerial Meeting on  
Climate and Environmental Action of the Union for 
the Mediterranean (4 October 2021, Cairo, Egypt), 
and by the 22nd meeting of the Contracting Parties 
to the Convention for the Protection of the Marine  
Environment and the Coastal Region of the  
Mediterranean (Barcelona Convention) (COP 22,  
December 2021, Antalya, Türkiye). The findings of 
MAR1 have since been widely acknowledged and 
cited in strategic documents, establishing it as 
a foundational scientific source for climate and  
mitigation policies across the Mediterranean. The 
MAR1 report has also laid significant groundwork 
for other key deliverables and contributions for the 
Mediterranean region. MedECC contributed to the 
coordination of the climate change chapter of the 
State of the Environment and Development in the 
Mediterranean (SoED) report, published in 2020 by 
Plan Bleu. MedECC authors contributed to the IPCC 
Sixth Assessment Report (AR6-WG2) published 
in February 2022, through a cross-chapter paper  
focused specifically on the Mediterranean  
Basin, integrating regional aspects into the global  
assessment. In 2024, two MedECC Special Reports 
were published: Interlinking climate change with 
the Water–Energy–Food–Ecosystems (WEFE) nexus  
in the Mediterranean Basin and Climate and  
environmental coastal risks in the Mediter-
ranean. The SPM of the climate and environ-
mental coastal risks report was approved at 
COP23 (Decision IG.26/13, Portorož, 2023), 
while the SPM of the WEFE nexus report was  
endorsed at COP24 (Decision IG.27/10, Cairo, 2025). 
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This MedECC Expert Analysis

Scope of the Analysis

The MedECC Expert Analysis on environmental change, 
conflict, and human migration in the Mediterranean 
Basin responds to the MedECC Steering Committee's 
decision to provide scientific information regarding 
specific issues for the Mediterranean identified after 
the publication of MAR1, informed by both scientists 
and government representatives. It provides an 
assessment of the scientific, technical and socio-
economic literature on the interdependency and 
numerous mutual linkages and feedback mechanisms 
between environmental change (including climate 
change), conflict and human migration. It builds on 
the MedECC MAR1 report, previous reports by the 
Intergovernmental Panel on Climate Change (IPCC), 
and other relevant local, regional, and national 
assessments, and draws on evidence from over 1000 
scientific publications.

This Analysis examines the intricate connections 
between environmental change, conflict, and 
human migration in the Mediterranean Basin. It 
aims to improve the common understanding of 
the determinants, trends, patterns and impacts of 
human migration and displacement in order to assist 
in the development of policy measures designed 
to minimise human suffering, allocate resources 
effectively, and collectively support regional stability 
and well-being. 

Structure of the Analysis

The Analysis consists of seven chapters and includes 
an Executive Summary, which presents key findings 
of the full Analysis in the form of headline statements 
and a synthesised narrative of the full Analysis. 
Chapter 1 (Introduction and framing) and Chapter 2 
(Geographical and temporal scope and current setting) 
describe the methodology and process, context, 
background, and key dimensions of this assessment. 
Chapter 3 (Threats to human life and livelihoods from 
environmental change) provides an overview of the 
impact of environmental change including climatic 
drivers and non-climatic drivers, in a range of sectors, 
which may endanger human life and livelihoods 
and cause conflict and/or migration. Chapter 4 (Key 
challenges for security: conflict and cooperation in 
the Mediterranean), Chapter 5 (Understanding the 
environment-migration nexus in the Mediterranean), 

and Chapter 6 (The environmental change-conflict-
migration nexus and uneven challenges of adaptation) 
then address the context-dependent migration 
patterns shaped by the interaction of environmental 
stressors with socio-economic and political 
factors. These core chapters aim to deepen the 
understanding of how environmental challenges 
influence conflict dynamics, migration flows, and 
adaptation strategies in the region. Finally, Chapter 7 
(Knowledge gaps and strategies to address them) 
builds on the previous chapters and presents an 
overview of the knowledge gaps and some ways 
forward. The aim of this structure is to offer a 
coherent assessment of the risks and responses 
to efficiently guide policymakers and stakeholders 
toward a comprehensive understanding and effective 
policy responses that address the interconnected 
challenges of environmental change, security, and 
migration in the Mediterranean region.

The process

The MedECC Expert Analysis represents the 
collaborative efforts of a team of leading experts and 
scientists who volunteered their time and expertise 
without financial compensation. Its preparation 
followed the established principles of scientific 
assessments, similar to those applied for MAR1 and 
the IPCC, involving an open and rigorous process 
of author selection, external peer-review, and 
stakeholder consultation. 

An open call for self-nominations of scientific experts 
was circulated in April 2021. The Scoping Meeting 
took place in November 2021, in which experts and 
scientists were consulted alongside governmental 
representatives and stakeholders. The framework  
and outline were reviewed and approved by the 
MedECC Steering Committee. The authors were 
selected and approved by the MedECC Steering 
Committee based on their expertise, their country,  
and the gender balance (56 authors from  
17 countries). The Analysis detailed outline was 
developed during an in-person meeting in Barcelona, 
Spain, in June 2022. It was further refined in 
November 2022 following a consultation process 
in which the outline was shared with stakeholders, 
including the UfM Climate Change Expert Group 
(CCEG), UNEP/MAP and Plan Bleu Focal Points, 
and the Mediterranean Commission on Sustainable 
Development (MSCD).
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The development of the MedECC Expert Analysis 
involved several stages of drafting, an open and 
transparent review and revision process, and 
consultation with stakeholders to ensure scientific 
accuracy and robustness, as well as strong policy-
relevance. The initial draft (Zero Order Draft) 
underwent internal review between March and May 
2023, receiving 203 comments from 12 reviewers.  

The First Order Draft Analysis and its Executive 
Summary underwent extensive peer review between 
October and December 2023. A total of 508 comments 
on the full Analysis and 147 comments on the 
Executive Summary were submitted by 34 reviewers 
and fully addressed by the authors in developing the 
final version, consolidated by the coordinators.
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SPM	 Summary for Policymakers
SSP	 Shared Socioeconomic Pathway
UAE	 United Arab Emirates
UCDP	 Uppsala Conflict Data Program
UDHR	 �Universal Declaration of Human 

Rights
UfM	 Union for the Mediterranean
UK	 United Kingdom
UN	 United Nations
UN CRC	 �UN Convention on the Rights of the 

Child
UN DESA	 �UN Department of Economic and 

Social Affairs
UNDP	� UN Development Programme
UNDPPA	� UN Department of Political and 

Peacebuilding Affairs
UNDRR	� UN Office for Disaster Risk Reduction
UNEP	 UN Environment Programme
UNESCO	� UN Educational, Scientific and 

Cultural Organisation
UNFCCC	 �UN Framework Convention on 

Climate Change
UNHCR	� UN High Commissioner for Refugees
UNIDO	� UN Industrial Development 

Organization
UNOCHA	� UN Office for the Coordination of 

Humanitarian Affairs
UNOHCHR	 �UN Office of the High Commissioner 

Human Rights
UNODC	� UN Office on Drugs and Crime
UNOSCDS	 �UN Office of the Special Coordinator 

for Development in the Sahel
UNRWA	 �UN Nations Relief and Works Agency
US(A)	 United States (of America)
USAID	 �US Agency for International 

Development
USDA 	� US Department of Agriculture
US DoD	 US Department of Defense
vs.	 versus (against)
WEFE	 Water-Energy-Food-Ecosystems
WGI/II/III	 Working Group I/II/III of the IPCC
WHO 	 World Health Organization
WMO	 World Meteorological Organization
WWI/WWII	 World War I/II
ZOD	 Zero Order Draft 
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Scientific units

SI Prefixes (fraction and multiples)

Physical Quantity / Concept 	 Unit Name	 Symbol	 Definition / Notes
SI base units
Length	 metre 	 m	 -
Mass	 kilogram	 kg	 -
Time	 second	 s	 -
Thermodynamic temperature 	 kelvin 	 K	 -
SI derived
Area	 square meter	 m2	 -
Energy	 joule	 J	 kg m2 s–2
Power 	 watt	 W	 kg m2 s–3 = J s–1
Temperature 	 degree Celsius	 °C	 t/°C = T/K – 273.15
Volume	 cubic meter	 m3	 -
Non-SI units
Area	 hectare	 ha	 1 ha = 10,000 m²
Currency 	 euro, dollar, US dollar 	 €, $, USD	 -
Time 	 year 	 yr	 -
Percentage	 (dimensionless, 1/100)	 %	 -
Mass	 tonne	 t	 1 t = 103 kg

Factor	 Prefix	 Symbol	 Multiple	 Prefix	 Symbol
10–¹	 deci	 d	 10¹	 deca	 da
10–²	 centi	 c	 10²	 hecto	 h
10–³	 milli	 m	 10³	 kilo	 k
10–⁶	 micro	 µ	 10⁶	 mega	 M
10–⁹	 nano	 n	 10⁹	 giga	 G
10–¹²	 pico	 p	 10¹²	 tera	 T
10–¹⁵	 femto	 f	 10¹⁵	 peta	 P
10–¹⁸	 atto	 a	 10¹⁸	 exa	 E
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Key highlights
Background and general framework

Human mobility and the search for better or safer 
living conditions for individuals, communities, 
and substantial segments of the population have 
been common throughout much of the history of 
the Mediterranean (and elsewhere). The number 
of people crossing the Mediterranean Sea1 and 
arriving in host countries, primarily on the northern 
shores, has fluctuated a great deal over the last 
decade, between a maximum of about 1 million in 
2015 and a minimum of around 95,000 in 20202. In 
2023, approximately 270,000 people arrived in the 
Mediterranean Basin3, coming mainly from the 
African continent and the Middle East and Western 
Asia. However, most migrants from these regions 
move internally within a given country, from rural 
areas to towns and cities (internal migration). 
When moving across borders to neighbouring or 
more distant states (external migration), migrants 
also prefer to seek shelter in urban settings. The 
variation in arrival numbers is due to a number of 
factors, including the general political situation in 
the region that is the ability of migrants to move 
away from their home country without restriction, 
and to cross national borders before reaching the 
main points of departure for Europe. Recently 
introduced strict border controls on the European 
Union’s southern flank are important obstacles to 
migrants aiming to enter Europe. This includes 
bilateral and multilateral agreements between 
receiving European Union (and other) countries 
and origin or transit countries along both the  
North African and Eastern Mediterranean 
routes, from where migrants embark on their 

1  �Although outside the Mediterranean Basin, numbers reported include movements from West African countries towards the Spanish Canary Islands as 
part of Mediterranean migration statistics.

2  �Mediterranean Refugees/Migrants Data Portal, United Nations High Commissioner for Refugees (UNHCR), https://data.unhcr.org/en/situations/eu-
rope-sea-arrivals. Accessed 1 March 2025.

3  �The Mediterranean Basin comprises the semi-enclosed Mediterranean Sea and the countries and regions bordering it in Africa, Asia, and Europe.

4  �See, for example, McAuliffe & Oucho (eds.), World Migration Report 2024 (IOM, Geneva). https://publications.iom.int/books/world-migration-report-2024

5  See: https://missingmigrants.iom.int/region/mediterranean

6  �The term ‘migrant’ is used in this report to refer collectively to individuals and groups who voluntarily or involuntarily leave their homes to find new 
homes in either their country of origin (internal migrants), or in a country across borders (cross-border or external migrants), including asylum see-
kers and refugees, terms that are not mutually exclusive, but may overlap strongly.

7  �In this Analysis, the term ‘environmental change’, if not explicitly stated otherwise, is used to refer to changes in terrestrial and marine ecosystems as 
well as changes in climate conditions at local, regional or global scales.

journeys towards Europe4. Migrants who manage 
to reach the Mediterranean coast often aim 
to reach a European country, despite the life-
threatening conditions associated with crossing 
the Mediterranean Sea in largely unseaworthy 
boats. Between 2014 and 2024, more than 30,000 
people have been recorded dead or missing at 
sea5. This represents a humanitarian tragedy that 
calls for urgent political measures and action from 
decision-makers at national, international, and 
European Union levels.

The reasons for migration and the fate of 
migrants6 in the Mediterranean and its rim 
countries have been a matter of debate at national 
and international levels for the last few decades. 
Understanding the underlying reasons and 
motivations that compel people to take such risks 
may lead to a more rational basis for government 
policies and regulations.

Environmental and climate change7 in countries 
of origin have often been cited among the 
many potential drivers for migration, including 
consequences on basic aspects of livelihoods, 
such as access to water and food security. 
Such deteriorating living conditions may leave 
individuals and communities little choice but to 
abandon their homes.

Conflicts and disputes over land and natural 
resources that turn violent, and politically driven 
conflicts in general, represent equally important 
driving forces for migration. Additionally, social 
and economic hardships, often interrelated with 
the aforementioned drivers, play important roles 
in prompting people to leave their homes.

https://data.unhcr.org/en/situations/europe-sea-arrivals
https://data.unhcr.org/en/situations/europe-sea-arrivals
https://publications.iom.int/books/world-migration-report-2024
https://missingmigrants.iom.int/region/mediterranean
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Objective and scope of the Analysis

The core objective of this Analysis is to achieve a more 
comprehensive understanding of the nexus between 
environmental change, conflict, and migration, both 
presently and in the near future. The numerous 
linkages and feedback mechanisms between each of 
these drivers and migration are complex. Unravelling 
and determining verifiable and concrete relationships 
between all elements of the nexus remains a major 
challenge from both a conceptual and applied 
perspective.

The Analysis provides an updated review of 
environmental changes with an emphasis on their 
impacts on water, food and energy security, human 
health, and the environmental integrity of the 
Mediterranean region. Environmental changes are 
frequently quoted as primary causes of migration 
and the terms ‘environmental or climate migrants/
refugees’ are used to depict people thus affected. 
However, this Analysis highlights that other drivers 
frequently play a more important role in (primarily 
external) migration than environmental changes and 
their impacts. These include, in particular, conflicts 
and their devastating consequences, various socio-
economic factors, different degrees of vulnerability of 
affected populations, as well as governance issues in 
a given country. The current scope of the Analysis has 
therefore been expanded to include these factors and 
achieve a more comprehensive understanding of the 
environmental change-conflict-migration nexus.

This Analysis assesses the current state of scientific 
knowledge in order to better understand the 
experiences and challenges of migrants in the 
Mediterranean, with the goal of supporting decision-
makers in creating effective policies aimed at  
improving the lives of those affected by migration 
and minimising the adverse consequences of human 
(im-)mobility in the Mediterranean. The Analysis 
applies the concept of the environmental change-
migration-conflict nexus in order to develop integrated 
policy measures, which are derived through multi-
stakeholder engagements. However, deficiencies in 
quantifying the linkages between the elements of 
this nexus result in significant challenges to devising 
appropriate response mechanisms. 

Despite numerous new advances in our understanding 

8  �Although this Analysis focuses primarily on the Mediterranean region, it also draws on data from the Mediterranean Basin (see footnote 3), the Eastern 
Mediterranean and Middle East (EMME), and the broader Middle East and North Africa (MENA) region (also referred to as Southern and Eastern Medi-
terranean Countries (SEMC). In this Analysis, the MENA region refers specifically to countries bordering or closely connected to the Mediterranean Sea.

of the environmental change-conflict-migration nexus, 
a number of questions remain open. The complexity 
of the subject, driven by human desires, fears, and 
motivations that are difficult to quantify, poses a 
significant challenge. However, the Analysis offers 
several lessons intended to inform decision-makers 
in devising policies and programmes that address 
the root causes of the problems emanating from 
the environmental change-conflict-migration nexus  
rather than their symptoms. At the same time,  
avenues for future research that address climate 
science, social and economic behaviour, impacts  
of foreign interventions, and geopolitics through a 
multi-disciplinary lens are proposed.

Results and conclusions 

The complex interplay between climate change, 
conflict, and place-based vulnerability is particularly 
evident in the Mediterranean region8, a well-
documented hotspot of environmental stress and 
geopolitical instability. 

First, the region faces multiple risks associated with 
environmental changes. Anthropogenic disturbances 
have severely affected the environmental integrity 
of marine and terrestrial ecosystems, as well as 
the well-being of local communities. Of particular 
concern is the issue of water stress, defined as 
water availability of less than 500 to 1000 m3 per 
inhabitant per year, a situation already experienced 
in all the southern and eastern Mediterranean 
countries. Anticipated changes in climate conditions 
will likely transform the region into a global ‘drought 
hotspot’, with substantial adverse consequences 
for food security. Furthermore, rising sea levels, 
in combination with enhanced seawater intrusion, 
will render coastal aquifers unsuitable for human 
consumption and significantly reduce agricultural 
activities in countries that depend on them. The 
deterioration of Mediterranean freshwater, coastal, 
marine, and terrestrial ecosystems will result in a 
declining provision of a number of ecosystem services 
and therefore adversely affect human well-being.

Second, the region has historically been a hotspot 
for geopolitical conflict. The legacy of repeated 
foreign interventionism in the Middle East and 
North Africa (MENA) region since World War I, as 
well as more recent events and changes in political 
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and socio-economic conditions since the end of 
the Cold War, have resulted in significant numbers 
of migrants fleeing their homes in search of safer 
shelter. The past two decades alone have seen the 
2003 invasion and occupation of Iraq, the wave of 
popular uprisings known as the ‘Arab Spring’ in 2010 
and 2011, and ongoing and violent conflicts in Libya, 
Syria, Yemen, and Palestine. The depth of the security 
and political challenges facing these states and 
societies have often overshadowed environmental 
disruptions, resulting in reduced attention and action 
to reduce the impacts of environmental changes 
in the region. Migrants from Syria, as well as Iraq, 
Afghanistan, and Sudan, represent a large proportion 
of the migrant flows towards neighbouring countries 
(Jordan, Lebanon, Türkiye) and the European Union. 
Persisting instability in Libya has contributed to 
turning the country into a major departure point 
for people from large parts of the African continent 
attempting to reach Europe. Conflicts directly cause 
migration by creating intolerable levels of threat to 
the well-being of local residents. Indirect effects of 
conflicts, including reduced economic opportunities 
and the resulting lack of sufficient income, compel 
many individuals or families to relocate.

Conflicts increase the vulnerability of exposed 
societies to future environmental hazards and can 
lead to detrimental impacts on societal development 
in a given locale. It has been observed that conflicts 
often turn these hazards into disasters by amplifying 
risks and vulnerabilities across multiple institutional 
and temporal scales. Conversely, variations in 
environmental conditions, such as changes in 
climate conditions combined with more severe and 
frequent extreme events, may cause competition for 
natural resources between neighbouring regions that 
can turn to extreme violence. Increased scarcity of 
natural resources, and particularly water and food, 
can thereby amplify already existing challenges. 

The current lack of effective governance structures, 
limited cross-border cooperation, and unsustainable 
policies add to this challenge. Developing and 
implementing effective adaptation plans and 
initiatives may help reduce the consequences of 
environmental changes on natural resources, food 
security, general livelihood, and health, and reduce 
the potential for economic loss. Such plans can also be 
instrumental to alleviating the risk of conflict, thereby 
addressing the linkages between the elements of 
the environmental change-conflict-migration nexus. 
Intersectional structural inequalities that already 
permeate Mediterranean societies and economies 
also need to be considered. These include significant 
economic disparities between Mediterranean Basin 

countries, differences in mobility between rural and 
urban areas, as well as the position and role of women 
in society. These factors largely shape the complex 
realities of environmental vulnerability, migration, 
and conflict in the Mediterranean.

Insufficient empirical data, methodological 
shortcomings, and difficulties in accessing relevant 
data and conducting empirical work represent 
significant obstacles. To develop realistic and 
effective policy measures, further interdisciplinary 
and cross-sectoral studies are indispensable. 
Effective governance needs to address a set of 
specific challenges to identify pathways towards 
sustainable adaptation. Involuntary migration 
in the Mediterranean as a form of adaptation to 
environmental changes has been identified as a 
coping mechanism of affected communities. However, 
coping strategies alone, instead of efficient adaptation 
measures, may increase risks and vulnerabilities to 
the impacts of environmental changes for migrants 
in the long run.

The narrative of migration and displacement induced 
by environmental change as a linear cause-effect 
relationship needs to be revisited. It is crucial to 
acknowledge region-specific push factors and 
diverse motivations for migration, which differ not 
only from one region to another but also amongst 
various groups of people and communities. The 
differences between internal and external migration 
are shaped by distinct socio-economic conditions 
and geopolitical forces. Furthermore, the decision to 
leave one’s home, livelihood, history, and culture is 
also shaped by the dangers involved in the journey 
(or at least a perception of them), its legality, and 
the risks migrants are prepared to take. A nuanced 
understanding of these complexities is crucial for 
research and policy domains, ensuring that the 
problem is approached with the necessary attention 
to its intricacies. 

There is also an urgent need to shift the narrative 
around the environmental change-conflict-migration 
nexus from a security-focused frame of reference to 
one that emphasises opportunities for development 
and cooperation. A development-focused approach 
based on the engagement of all stakeholders can 
enhance social cohesion and reduce the tensions that 
may arise from competition over scarce resources.

Empirical evidence has established that the 
Mediterranean Basin is a climate change hotspot. 
Climate action in the Mediterranean, particularly in 
the southern and eastern countries, should therefore 
prioritise adaptation strategies and programmes to build 
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the resilience of vulnerable communities and develop 
climate-resilient solutions that enhance livelihoods, 
promote social equity, and mitigate vulnerability to 
climate impacts. From this perspective, exploring the 
potential of investments in green infrastructure, the 
water-energy-food nexus, and sustainable agriculture 
could contribute to job creation and local economic 
growth. Yet significant knowledge gaps remain in 
understanding and systematically developing evidence-
based policies that link climate action with economic 
opportunities. This is particularly evident in marginalised 
communities that are often hit hardest by environmental 
change and extreme weather events. Limited fiscal 
resources, governance structures, and institutional 
capacities can make it difficult for these communities 
to cope with recurring and intensifying climate-related 
challenges, potentially influencing migration decisions.

Since the completion of the revisions of this expert 
assessment in 2024, various devastating conflicts 
have continued to affect the Mediterranean region 
with far-reaching humanitarian and environmental 
consequences. New analyses and data on their 
environmental consequences (destruction of 
agricultural lands, soil contamination, and damage 
to vital ecosystems) and forced displacement of 
populations are becoming available and will require 
updates of this assessment. We hope the MedECC 
Second Mediterranean Assessment Report (MAR2) 
and other assessments will depict the rapidly evolving 
realities and their cumulative impacts on the region’s 
environment, human security and well-being.

More in-depth qualitative research is needed to 
explore how community-driven climate initiatives 

and collaboration on joint management of scarce 
natural resources as common public goods can 
foster peaceful coexistence and shared prosperity, 
while building resilience to environmental change. 
There are a growing number of success stories 
documenting how community-driven climate projects 
can engage stakeholders to efficiently address 
local needs and build local capacities, which in turn 
enhances livelihoods, promotes social equity, and 
mitigates vulnerability to climate change.

Additional collaborative research is needed at the 
regional scale and across sectors and disciplines in 
the Mediterranean, bringing together environmental 
scientists, economists, sociologists, and local 
practitioners to develop an evidence-based regional 
vision on how the environmental change-migration 
nexus is contextualised in different sub-regions of the 
Basin. This interdisciplinary approach can enhance 
understanding of the development impacts of 
environmental change within the broader framework 
of the UN 2030 Agenda for Sustainable Development.

Regional collaboration among Mediterranean 
countries, inter-governmental bodies, and Basin-
level initiatives across the Mediterranean cannot 
be overemphasised. They represent an important 
avenue for building a coherent approach to 
managing the climate, socio-economic, political, 
and developmental challenges around the Basin. 
Existing multi-stakeholder platforms enable joint 
initiatives and projects, which promote dialogue and 
collaboration on climate, environment, and migration.
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A. Introduction

A.1 Background

A.1.1 Human mobility and the search for better or 
safer living conditions for individuals, communities 
and substantial segments of the population have 
been common throughout much of the history of the 
Mediterranean (and elsewhere). {5.1}9 

A.1.2 The Mediterranean represents an important 
transit and destination region for migrants from the 
African continent as well as from the Middle East 
and other parts of Western Asia. The number of 
people crossing the Mediterranean Sea and arriving 
in host countries, primarily on the northern shores, 
has fluctuated a great deal over the last decade. 
The variation in arrival numbers is due to a number 
of factors, including the general political situation 
in the region that is the ability of migrants to move 
away from their home country without restriction 
and to cross national borders before reaching the 
main points of departure towards Europe. Stricter 
border controls and increased surveillance, as well 
as cooperation with countries of origin and transit 
(for example the EU–Türkiye agreement), represent 
important obstacles for migrants aiming to enter 
Europe. {2.5}

A.1.3 Most environmental migration is internal and 
over short distances, often from rural areas to towns 
and cities, although migration over longer distances 
and across national borders is observed. Most 
migrants from these regions move internally within 
a given country, from rural areas to towns and cities 
(internal migration). When moving to neighbouring 
or more distant states (external migration), migrants 
also prefer to seek shelter in urban settings. Large 
inflow of migrants into host countries may reduce 
their adaptive capacity and put pressures on already 
stressed societies of the host countries. {1.1; 5.1}

A.1.4 There are numerous reasons for people 
or entire communities to migrate and leave their 
homelands. Sudden or persistent changes in 
environmental conditions, including extreme events 
and their consequences, and the impacts on livelihood 
and the availability of essential resources (e.g. water, 

9  �This Analysis applies the calibrated terms that were adopted transversally by the Intergovernmental Panel on Climate Change (IPCC) since the 5th 
Assessment Report in order to communicate the robustness and certainty of assessment findings either qualitatively or quantitatively. The calibrated 
terms quantify confidence and likelihood. Each assessment finding is based on an evaluation of underlying evidence and agreement. A level of 
confidence is expressed using five qualifiers: very low, low, medium, high and very high, and typeset in italics, for example, 'medium confidence'. The 
following terms have been used to indicate the assessed likelihood of an outcome or result: virtually certain (99–100% probability); very likely (90–
100%); likely (66–100%); about as likely as not (33–66%); unlikely (0–33%); very unlikely (0–10%); and exceptionally unlikely (0–1%). Assessed likelihood 
is typeset in italics, for example, 'very likely'. The scientific evidence for each key finding is found in the chapters of the underlying report and referred to 
in curly brackets {}.

food) represent important drivers for migration, 
particularly for internal displacements (medium to 
high confidence). (See also Section D.1) {1.1}

A.1.5 Emerging or existing conflicts and threats 
to well-being and physical integrity are important 
and lead to mostly involuntary conflict-induced 
displacements. People often move for economic, 
social and political reasons hoping to improve their 
economic prospects and living standards (medium 
confidence). (See also Section C.1) {1.1; 5.1}

A.1.6 The southern and eastern Mediterranean 
countries and the Arab region represent a particularly 
relevant case for conflict-induced displacements 
(medium confidence). {1.2}

A.2 Motivation and goals

A.2.1 This Analysis seeks to deepen understanding 
of the complex relationships between environmental 
change and migration in the Mediterranean region, 
by analysing their dynamics, trends, patterns, drivers 
and impacts through the nexus approach. It aims 
to inform policy measures that minimise suffering, 
allocate resources effectively, and support the 
well-being of people and communities considering 
leaving their homes, voluntarily or involuntarily. 
This Analysis also identifies and assesses the 
policy dimensions, gaps, and challenges related to 
migrants and migration in the Mediterranean Basin. 
(See Introduction)

A.2.2 The interdependency and numerous  
mutual linkages and feedback loops between 
environmental change, conflict, and human migration 
make it very difficult to establish convincing  
and verifiable quantitative relationships between 
them. This presents a significant challenge for 
achieving a comprehensive understanding and for 
specifying policy guidelines and strategies. These 
interconnections are captured and analysed within 
the framework of the environmental change-conflict-
migration nexus in the Mediterranean Basin. A better 
and more comprehensive understanding of this 
nexus represents the core focus of this Analysis.  
(See Introduction)
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B. Drivers and their impacts on migration

B.1 The changing environment

B.1.1 In line with global trends, the Mediterranean 
region has warmed substantially over the last century, 
with higher and accelerated mean temperature 
trends over the last four decades, particularly in  
the eastern parts of the Basin. All Mediterranean 
sub-regions have warmed by up to 1.5°C and above, 
sometimes exceeding a 2°C increase since the  
pre-industrial era, which is significantly higher than 
the global rate (high confidence). {2.4}

B.1.2 In the Mediterranean, heat waves and droughts 
are expected to intensify in a warmer climate. For 
heat waves, increases in severity, frequency and 
duration are a robust outcome across scenarios, 
modelling approaches and definitions. The region 
is also identified as a global hotspot for future  
droughts, with more frequent and severe events 
projected. In contrast, projections of extreme 
precipitation are less robust, with lower agreement 
across models, although individual rainfall events 
can reach unprecedented magnitudes. Observed 
increases in heat extremes can be attributed to 
human influence (high confidence). {2.4}

B.1.3 Extreme events affect the well-being of 
Mediterranean societies by causing casualties, 
property losses and having substantial impacts on 
ecosystems, agriculture, food production and water 
resources. They also affect socio-economic sectors 
such as labour productivity, transportation, energy 
production and tourism (high confidence). {2.4}

B.1.4 Surface temperatures of the Mediterranean 
Sea increased by about 1.5°C between 1982 and 2018,  
with particularly strong warming in the Adriatic, 
Aegean, and Levantine Seas. This represents some 
of the fastest warming sea surface temperatures. 
Climate change also causes increases in the 
magnitude and frequency of marine heat waves 
(medium confidence), with strong ecological 
consequences including risks of extinction and shifts 
in species distributions (medium confidence). {3.5.1}

B.1.5 Projected trends in rainfall are less robust 
than temperature projections in the Mediterranean, 
which is characterised by high interannual variability 
of rainfall. Although it is difficult to detect long-term 
precipitation trends, there is clear evidence of a 
transition to drier conditions in the eastern parts of 
the Mediterranean as well as in northwestern Africa 
during the current century, driven by increasing 
evapotranspiration (medium confidence). {2.4}

B.1.6 Drought, aridity, and human-induced land 
degradation represent important environmental 
hazards in the Mediterranean region. They may 
potentially lead to more permanent forms of 
involuntary migration (medium confidence). {5.2.1} 

B.2 Impacts of environmental changes

B.2.1 Water availability and water security 

B.2.1.1 Water scarcity is a prevailing condition in 
many Mediterranean countries. Available water 
resources per capita vary significantly between 
Mediterranean countries. However, all of the southern 
and eastern countries suffer from water scarcity  
(i.e. <500 m3 capita–1 yr–1) or water stress (i.e. <500–
1000 m3 capita–1 yr–1). Ongoing and anticipated 
changes in climate conditions are likely to exacerbate 
this challenge in the Mediterranean, which is 
projected to become a global ‘drought hotspot’. 
The mean annual total renewable water availability 
per person amounts to 629 m3 capita–1 yr–1 for the 
Middle East and North Africa Region (MENA region), 
a value falling within the water stress limit of  
500–1000 m3 capita–1 yr–1. However, the geographical 
distribution of water availability varies significantly 
between individual countries in the Mediterranean. 
This is because western and central Mediterranean 
countries are characterised by markedly higher 
precipitation values than those in the southern and 
eastern parts of the Basin (high confidence). {3.1.1}

B.2.1.2 On average, agricultural irrigation 
represents the predominant consumer (76–79%) 
of the few available water resources in eastern and 
southern Mediterranean countries, while domestic 
use and industry represent 4–13% and 6–20%, 
respectively. The anticipated decrease in water 
available for irrigation will have direct consequences 
on agricultural productivity and food security in 
some Mediterranean countries particularly, if 
suitable remedies (e.g. smart irrigation, cultivation 
of drought-tolerant crops, etc.) are not applied. 
The reduced amount of environmental water may 
contribute to accelerated desertification in semi-arid 
and arid parts of the Basin. Both impacts will likely 
enhance the pressure on local communities and 
may lead to involuntary migration within and beyond 
national borders (medium confidence). {3.1.2}

B.2.2 Food security

B.2.2.1 The expected sea level rise in the 
Mediterranean Sea could have adverse conse-
quences for coastal communities and for near-
coastal agriculture, for example in the Nile Delta with 
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direct impacts on regional food security. Increased 
warming and drying throughout the region, combined 
with declining soil fertility and growing water scarcity 
will reduce production and threaten food security 
at national and regional levels (medium confidence). 
{3.2.1}

B.2.2.2 Higher water temperatures and increasing 
marine heat waves will have adverse consequences 
for marine ecosystems and fisheries in the 
Mediterranean. By 2050, more than 20% of exploitable 
fish and marine invertebrates are projected to 
become extinct in the region. Reduced landings and 
lower fisheries revenues, in combination with non-
climatic drivers of change, exacerbate risks to food 
security throughout the Mediterranean Basin, with 
the greatest challenges expected for eastern and 
southern Mediterranean countries (high confidence). 
{3.2.1}

B.2.3 Human health

B.2.3.1 Environmental changes in the Mediterranean 
Basin will have adverse consequences on public 
health as well as implications for the health of 
migrating population groups. Consequences include, 
for example, a rise in respiratory and heart illnesses, 
the emergence of new vector-borne diseases and 
water- and food-related illnesses (high confidence). 
{3.3.2} 

B.2.3.2 The initiation and exacerbation of existing 
political conflicts, driven by political instabilities or 
rivalry within or between countries, will have adverse 
consequences for the health of population groups 
involved. This has the potential to force communities 
to abandon their homes, which, in turn, can have 
profound implications for the health of migrating 
population groups and of the indigenous population 
(medium confidence). {3.3}

B.2.3.3 Most immigrants and refugees suffer 
unusually high levels of poverty, hardship and 
inadequate living conditions in the countries to 
which they immigrate. This includes substandard 
housing, low-quality food and water, and insufficient 
healthcare facilities. The precarious conditions 
prevalent on migration routes and in refugee camps, 
coupled with environmental degradation such as land 
degradation, food insecurity and water pollution, 
as well as environmental change-induced events, 
further enhance the vulnerability of the immigrant 
population’s health. Limited access to healthcare 
services poses a significant health determinant for 
migrants, with national or local health systems often 
ill equipped to address these challenges. Poor mental 

health is increasingly becoming a significant health 
consequence of environmental change, conflict, and 
migration (medium confidence). {3.3.1}

B.2.3.4 While climatic and environmental change, 
conflict, and migration – together with other factors 
– lead to negative consequences on the physical, 
mental and social health of the public, certain 
population groups are more vulnerable than others. 
This includes the elderly, the chronically ill, people 
who work outdoors, and economically deprived 
populations including those suffering from energy, 
food or water poverty (high confidence). {3.3.3}

B.2.4 The coastal zone

B.2.4.1 The impacts of environmental changes 
on the Mediterranean coastal zone are manifold. 
Rising sea levels will enhance seawater intrusion 
of coastal aquifers, thereby endangering freshwater 
supplies for agriculture and human consumption. 
Increasing human-induced groundwater extraction 
is accelerating the subsidence of delta systems and 
exacerbating the exposure of populations to flooding. 
Such delta systems frequently support substantial 
socio-economic activities of local communities. Mean 
sea level rise will also aggravate ongoing beach loss 
in the Mediterranean. Beach erosion due to mean sea 
level rise will be further magnified during temporal 
storm events (medium confidence). {3.4.1}

B.2.4.2 The Mediterranean coastal zone is densely 
populated, with more than a third of the total 
Mediterranean population, roughly 155 million 
people, living within 20 kilometres of the coast.  
As of 2010, approximately 10% of this population,  
about 47 million, live in areas with elevations of no  
more than 10 metres above sea level (known as  
Low Elevation Coastal Zone) (high confidence). 
The concentration of population in coastal zones 
is currently more pronounced in the western 
Mediterranean, the western shore of the Adriatic  
Sea, the eastern shore of the Aegean-Levantine 
region, and the Nile Delta. {3.4.2}

B.2.4.3 The impacts of environmental change 
related to sea level rise will depend heavily on 
the socio-economic development of coastal 
communities, including aspects such as population 
growth, urban expansion and the development 
of critical infrastructure. However, the concrete 
relationships between these factors have rarely 
been explored in recent research. Current studies 
primarily focus on the biophysical aspects of sea 
level rise, while neglecting the social and economic 
dimensions. A more comprehensive understanding 
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Figure ES1 | Links between climate change and socio-economic changes and their consequences for the 
individual sectors. The figure aims to illustrate qualitatively some of the linkages between the elements of 
the environmental change-migration-conflict nexus and the sectors assessed in the report. {Figure 3.12 in 
Section 3.7}
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of these relationships is crucial for developing 
effective adaptation strategies and ensuring 
equitable outcomes for coastal communities. 
Feedback between environmental change and socio-
economic development in coastal locations shows 
a high potential for conflict and migration in the 
region. Sea level rise can disrupt livelihoods, damage 
infrastructure, and erode land, leading to economic 
hardship and social unrest. In turn, these socio-
economic factors can hinder access to resources and 
limit options for adaptation to sea level rise (medium 
confidence). {3.4.3}

B.2.5 Ecosystems

B.2.5.1 Under anthropogenic environmental 
change, increased drought and heat stress are 
expected to adversely affect terrestrial and marine 
ecosystems throughout the Mediterranean Basin. In 
forest ecosystems, this will likely result in a higher 
frequency and intensity of wildfires, and vulnerability 
to pests. The damage caused is therefore expected to 
hinder the delivery of ecosystem services from forest 

ecosystems throughout the Mediterranean. For 
freshwater ecosystems, climate change will reduce 
precipitation and increase evaporation rates and 
thus water availability. This will lead to temporary 
or permanent dry-out of lakes and ponds, and to a 
decline of flow in intermittent rivers and ephemeral 
streams (medium confidence). {3.5.1}

B.2.5.2 Rising sea surface temperatures and  
marine heat waves in the Mediterranean Sea enhance 
risks of disruption of the marine food chain and a 
significant decline in species variability. These risks 
have further been confirmed by declining fisheries 
landings, as already reported throughout the region 
with respect to the 1980s and 1990s period, which 
are increasingly threatening the fisheries sector in 
the Mediterranean. The occurrence of new tropical, 
invasive, species is furthermore projected to increase 
in the region under increased temperatures, with 
negative repercussions for marine ecosystems, 
fish populations and the economic conditions of the 
fisheries sector (medium confidence). {3.5.2} 
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B.2.5.3 An environmental change-induced 
deterioration to the state of the Mediterranean’s 
freshwater, coastal, marine, and terrestrial 
ecosystems is further exacerbated by additional 
anthropogenic activities, especially associated with 
intensive agriculture, the development of industry, 
transport, and fisheries exploitation. These processes 
will result in a reduced supply of a number of 
ecosystem services, and therefore in adverse impacts 
to human well-being. Depending on the severity of 
the impacts, adaptive capacities of environments 
and communities, and opportunities for livelihood 
diversification, these trends have the potential to 
result in permanent forms of displacement as people 
are forced to seek alternative livelihood opportunities 
(medium confidence). {3.5.3}

B.2.6 Energy

B.2.6.1 Extreme weather conditions as well as other 
processes related to climate change, such as slow 
onset events, may affect conventional and renewable 
energy production operations. Water-cooled power 
plants will have to be adjusted to operate at different 
temperature levels with decreasing efficiencies, 
and hydropower plants may run out of water. 
Environmental change is also expected to have a 
bearing on electricity networks, such as overhead 
cables and pylons for electricity transport as well as 
the transport of conventional fuels. {3.6}

B.2.6.2 Climate change will particularly affect 
local to regional living conditions, and lead to an 
increased need for space cooling with growing 
demand for electricity. Reduced energy security for 
a significant part of the population in a given region 
and of local communities may lead to deteriorating 
living conditions and involuntary migration (medium 
confidence). {3.6}

B.2.7 Interactions between sectors 

B.2.7.1 Environmental change and socio-economic 
changes such as population growth and urbanisation 
impact a variety of sectors, including water 
availability, food production, ecosystems, the coastal 
zone, public health, and the energy sector, in multiple 
ways. These impacts are highly interconnected 
and therefore constitute a complex system of 
environmental and socio-economic pressures that 
may result in increased conflict and migration (high 
confidence). (Figure ES1) {3.7}
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C. Basic facts on migration

C.1 Forms of migration

C.1.1 Human mobility and migration occur across 
three dimensions: (1) the decision to move, on 
a spectrum from fully voluntary to involuntary  
(forced); (2) space, in terms of the distance migrants 
travel within their own countries or the borders they 
cross; and (3) the duration of their stay away from 
their home location, whether seasonal, temporary  
or permanent. {2.1.1}

C.1.2 Disaggregating movement along the voluntary 
to involuntary continuum is complex. Such movement 
requires determining the degree of pressure to 
which individuals or households have been subjected 
because of the altered conditions, as well as the degree 
of freedom in making a decision to move. The terms 
usually associated with environmental and climate-
related migration include environmentally induced 
migration, climate-change-induced migration, 
climate migrants, ecological or environmental 
refugees, climate displacement, distress migration, 
and climate refugees. {2.1.1}

C.1.3 In terms of spatial scales of migration, a 
distinction is made between internal migration and 
external migration10. Internal migration refers to a 
change of residence within national boundaries, such 
as between states, provinces, cities, or municipalities. 
External migration refers to a change of residence 
across national borders. International migrants can 

10  While the term ‘international migration’ is frequently used, the term ‘external migration’ is used in the report.

be further classified into regular immigrants who 
move with the permission of the receiving state, 
irregular immigrants who move without permission, 
and refugees who cross international boundaries to 
escape persecution. {2.1.1}

C.1.4 In terms of the duration of stay in the host 
region or country, permanent migration should 
be distinguished from temporary and seasonal 
migration. In the climate change context, the 
Conference of the Parties (COP) of the United Nations 
Framework Convention on Climate Change (UNFCCC) 
distinguishes three types of human movement: 
migration, a predominantly voluntary movement, 
displacement, predominantly involuntary, and planned 
relocation, voluntary or involuntary depending on 
circumstances. {2.1.1}

C.1.5  In the context of environmental change, there is 
an increasing focus on ‘trapped populations’, referring 
to individuals who wish to move but face constraints 
that prevent them from doing so. In contrast, some 
individuals are ‘voluntarily’ immobile, choosing to 
remain in their current location despite the adverse 
effects of environmental change because of factors 
such as a strong attachment to their home location or 
cultural reasons. {5.1.1}

C.1.6 Migration across the Mediterranean involves 
individuals from Africa, the Middle East, and parts 
of (Western) Asia, as well as movement between 
(mostly) southern European Mediterranean countries. 
Corresponding flows are usually described and 
classified as ‘migration routes’ (Figure ES2) {2.2.1.1}: 

• �The Western African and Western Mediterranean 
route: from Morocco, Mauritania, Senegal, and 
Gambia toward the Canary Islands and mainland 
Spain, including also overland routes to Melilla and 
Ceuta. 

• �The Central Mediterranean route: from North 
Africa across the Mediterranean Sea to Italy and 
Malta.

• �The Eastern Mediterranean and Balkans route: 
mostly from Afghanistan, Iraq, Pakistan, Palestine, 
Somalia, Syria, and Türkiye to Bulgaria, Cyprus, 
and Greece.

• �The East African Route: from North Africa and the 
Middle East to Greece and Italy.
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Figure ES2 | Number of irregular border crossings by migrants in 2024 via the Western, Central, and 
Eastern Mediterranean Route, as well as other European migration movements. Source: FRONTEX11; the 
insert (upper right) represents schematically the major Mediterranean migration routes; source: Migration 
Policy Institute12. {1.1, Figure 1.11}

11  https://www.frontex.europa.eu/what-we-do/monitoring-and-risk-analysis/migratory-routes/migratory-routes

12  https://www.migrationpolicy.org/article/asylum-seeker-and-migrant-flows-mediterranean-adapt-rapidly-changing-conditions
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C.2 Migration as an adaptation strategy

C.2.1 Migration is considered an adaptation strategy 
that reduces the risks and consequences of climatic 
and non-climatic stressors to populations when it 
is voluntary, safe, and orderly. This strategy takes 
place at local, national, regional, and international 
scales. In coastal systems, different adaptation 
pathways have been identified to distinguish 
between sustainable and unsustainable adaption to 
environmental change (medium confidence). {6.1.1}

C.2.2 Certain adaptation pathways may become 
counterproductive, when practices or processes 
make people more, instead of less, vulnerable 
to environmental change. In the Mediterranean 
region this risk is particularly relevant in the case 
of displacement and involuntary (forced) migration 
(medium confidence). {6.1.1}

https://www.frontex.europa.eu/what-we-do/monitoring-and-risk-analysis/migratory-routes/migratory-routes/
https://www.migrationpolicy.org/article/asylum-seeker-and-migrant-flows-mediterranean-adapt-rapidly-changing-conditions
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Figure ES3 | Schematic representation of the conceptual framework showing the ‘drivers’ of migration 
and the influence of environmental change.  Source: Foresight, Migration and Global Environmental Change 
201113. {5.1.1} 

13  https://www.gov.uk/government/publications/migration-and-global-environmental-change-future-challenges-and-opportunities	

14  �While the term ‘rapid onset event’ has been used at places in the underlying report, the preferred term is ‘sudden onset events’. Sudden onset events 
represent a sub-group of rapid onset events and take place at a much faster rate of years to a few decades, which is more appropriate than the longer 
timescales of decades to several centuries that apply to rapid onset events.	

D. The environmental change-migration-
conflict nexus

D.1 Environmental change and migration

D.1.1 Linkages between changing environmental 
conditions and migration in the Mediterranean 
are complex and non-linear. No single theoretical 
framework currently provides a comprehensive 
understanding of the role of the environment in 
human migration. The links between environmental 
changes and migration are highly context-dependent 
and strongly influenced by local socio-economic and 
political conditions, as well as other co-stressors 
(high confidence). {5.1.1}

D.1.2 According to the Foresight (2011) framework13, 
the decision to migrate is influenced by five broad 
categories of drivers, namely environmental, social, 
economic, demographic, and political drivers, which 
constitute the macro-level factors. (Figure ES3) {5.1.1} 

D.1.3 Migration decisions are shaped not only by 
the complex interplay of macro drivers, but also 
by intervening meso-level factors, such as social 
networks, legal frameworks, and technology, as 
well as by personal and household characteristics, 
including age, gender, education and wealth. {5.2; 5.3}

D.1.3.1 The complexity of the issues involved, and the 
lack of adequate data, make it difficult to empirically 
assess environmental impacts on migration and to 
project future mobility under environmental change. 
Available evidence points to nuanced links between 
environmental and climate changes and migration 
in the Mediterranean region. The specific forms of 
these changes, that is, slow versus sudden onset 
events14 or the effects of cumulative stressors, play a 
decisive role on the response of affected populations. 
The vulnerability of each group or community plays a 
decisive role in shaping the impacts of environmental 
changes. Often, a significant part of an affected 
population remains immobile, some because they do 

https://www.gov.uk/government/publications/migration-and-global-environmental-change-future-challenges-and-opportunities
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not want to leave, others because they lack resources 
to move, resulting in potential entrapment (medium 
confidence). {5.1.1} (See also Section C.1)

D.1.3.2 Empirical evidence of environmental 

migration on a regional scale in the Mediterranean 
includes North Africa and the Sahel Zone, where 
drought and desertification processes, together with 
resulting land degradation, represent considerable 
risk factors, particularly for the North African dryland 
regions (medium confidence). {5.2.1}

D.1.3.3 In the Middle East and North Africa (MENA), 
conflict and violence are the immediate causes of 
displacement. While a close relationship between 
environmental change and conflicts has been 
suggested, the hypothesis that environmental change 
contributes directly to instability is not supported 
by the currently available information. Instead, 
environmental factors act as additional stressors 
within broader socio-political contexts, where 
conditions such as poverty, institutional challenges, 
and state capacity contribute to instability. This 
highlights the fact that the predominant drivers 
leading to conflicts are existing socio-political 
tensions. Future environmental changes and 
hazards could lead to increased poverty and social 
instability, thereby further destabilising the region 
and contributing to major out-migration (medium 
confidence). {5.2.2}

D.1.3.4 In southeastern Europe and the Balkans, 
environmental changes are projected to have 
significant impacts on agricultural production and 
food security, which may increase both internal and 
external migration. Important drivers are prolonged 
droughts, increased forest fires and land degradation, 
heavy precipitation and flooding events (high 
confidence). {5.2.3}

D.1.3.5 Climate and environmental factors are not 
only relevant for mobility within the Mediterranean but 
can also shape mobility to the region (high confidence). 
{5.3.2}

D.2 Environmental change and conflicts

D.2.1 The Mediterranean region, including Southern 
Europe and major parts of the MENA region, has 
historically been a hotspot for geopolitical conflicts 
at the intersection of three continents – Europe, 
Africa, and Asia. Environmental changes act as a risk 
multiplier, interwoven with the region’s geopolitical 
dimensions, posing additional stress on vital 
infrastructure and key economic sectors in the region 
(medium confidence). {4.1}

D.2.2 Research on the linkages between  
environmental conditions and conflicts in the 
Mediterranean region is limited and has resulted in 
contradictory findings. Water scarcity (and possible 
resultant conflicts) is often linked to environmental 
variability and change, but may be driven more 
significantly by population pressure, agricultural 
productivity, and economic development. However, 
environmental changes could increase intercommunal 
violence, such as between herders and farmers, 
and among pastoralists, by affecting their coping 
strategies for access to water and foliage. Examination 
of the connections between extreme weather events, 
such as storms, floods or droughts, and conflicts, 
concludes that a direct association between such 
events and armed conflict remains contested. Studies 
which examine whether climatic events can increase 
the probability of inter-state conflict by reducing 
the supply of water in transboundary river basins 
lead to the conclusion that shrinking shared water 
resources do not necessarily lead to armed conflicts 
or wars. However, environmental change may 
contribute to tensions, threats, and even some violent 
episodes between local communities and riparian 
states. Results of several studies have shown that 
environmental changes could either increase inter-
state conflicts or enhance cooperation, depending on 
the ability of the existing institutional frameworks to 
accommodate these changes (medium confidence). 
{4.2}

D.2.3 While current evidence of direct causal links 
remains contested, future climate change could 
still heighten conflict risks, although projections are 
subject to major uncertainties. However, because 
of methodological and data limitations, long-term 
conflict projections cannot incorporate the complexity 
and feedback loops that characterise the environment-
conflict relationship (medium confidence). Simplistic 
modelling assumptions may distort estimates of 
conflict risk, in some cases driving them down. {4.3}

D.2.4 Conflicts drive migration decisions. Most 
research on involuntary migration concludes that 
displacement is an obvious consequence of emerging 
or ongoing conflicts, as they cause local residents to 
perceive an intolerable level of threat to safety and 
well-being, leaving no other option than to leave their 
homes. Conflicts can also indirectly affect migration by 
reducing economic opportunities. Given the resulting 
prospects of having to deal with insufficient income, 
many individuals or families choose to move. Thus, 
physical and economic insecurity are strong drivers 
of conflict-induced migration, since they entail both 
motivation and opportunity (high confidence). {4.4}
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Figure ES4 | Conceptual diagram illustrating the ‘vicious circle’, which locks affected societies into a struc-
ture of violence, vulnerability, and the impacts of environmental change. {Figure 4.2 in Section 4.5}
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D.3 Vulnerability and adaptation in the 
vicious circle

D.3.1 Changes in environmental conditions and 
ongoing or emerging conflicts together increase 
the vulnerability of exposed societies to future 
environmental hazards. Conflicts have several 
detrimental impacts on societal development, and may 
thus amplify environmental risks and vulnerabilities 
across multiple institutional and temporal scales. 
Three interrelated processes constitute a ‘vicious 
circle’, which locks affected societies into a structure 
of violence, vulnerability, and the impacts of 
environmental change (Figure ES4):

Community vulnerability determines the level 
of risk from environmental hazards and climate 
change.
Environmental-change impacts increase armed 
conflict risks. 
Armed conflicts heighten vulnerability to future 
environmental hazards.

On a more general level, it has been concluded that 
the compound effects of conflicts and environmental 
hazards are likely to amplify the vulnerability of  
exposed societies. This may lead to a cascade of 
temporally- and spatially-dependent risks, which might 
mutually reinforce and increase societal vulnerability 
to future hazards (medium confidence). {4.5}

D.3.2 Effective adaptation plans and initiatives can 
help to reduce conflict risks by countering the effects 
of environmental changes on natural resources, 
food and water security, livelihoods, and economic 
stability. Adaptation and mitigation policies may 
reduce the conflict potential of climate variability 
and environmental change, but they carry the risk 
of unintended negative effects, which need to be 
addressed in advance. Environmental adaptation 
initiatives may foster cooperation between states, 
but they may increase the risk of conflict between 
them, if poorly designed or if critical competing 
interests are not adequately considered. For instance, 
infrastructure projects such as dams or dykes 
may affect relationships between upstream and 
downstream states, as in the Nile River basin, where 
both cooperative and conflicting interactions have 
occurred (medium confidence). (See also Section C.2) 
{4.5}

D.4 Environmental change - migration - 
conflicts

D.4.1 Current evidence does not support a strong 
direct causal link between environmental change, 
conflict, and migration. Lack of coordinated and 
supportive governance structures for migration and 
adaptation is a key factor driving the relationships 
between environmental hazards, the impacts of 
environmental change, conflict, and migration. 
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While interactions and dynamics that constrain 
effective policies operate on various scales, the most 
relevant and effective response mechanisms consist 
in community-based and location-specific measures 
(medium confidence). {6.1}

D.4.2 While migration is increasingly discussed 
as a form of adaptation to environmental change, 
current evidence highlights that it tends not to be a 
sustainable adaptation strategy, but rather a coping 
mechanism at best. Migration is a highly socially 
demanding process, and not a mere functional option 
for people facing environmental change and conflicts. 
Depending on the existing political and economic 
institutions, the influx of migrants may also increase 
conflict risks and lower the adaptive capacity of host 
communities and countries, by intensifying resource 
scarcity, socio-political unrest, and turning climate 
into a security issue (securitisation)15 (medium 
confidence). {6.1}

D.4.3 International human rights law does not 
expressly recognise any environmental or climate-
related reasons for migration that would result 
in legal protection. Consequently, individuals 
forced to leave their home country because of the 
unbearable impacts of environmental change are 
rejected by potential host countries. This follows 
the contention by host communities that migrants 
should not be considered under international legal 
regimes, including the Convention relating to the 
Status of Refugees, and they therefore lack legal 
protection. Despite various initiatives and a few 
rulings connecting migration, environmental risks, 
and human rights, the prospects of providing legal 
protection for migrants (e.g. climate refugees) 
remain dim (high confidence). {6.3}

D.4.4 Place-based vulnerabilities of communities 
and individuals are central to the environmental 
change-migration-conflict nexus. For vulnerable 
communities that lack adaptive capacity, migration 
might not be an available option and may instead 
lead to (involuntary) immobility (medium confidence). 
(See also Section C.1) {6.4}

15  �The concept of “securitisation” is used in this Analysis as defined in 
international relations and political science, particularly within the 
framework of the Copenhagen School (Buzan et al., 1998). Securitisation 
refers to the process through which an issue is constructed as an imme-
diate and existential threat by a powerful actor—such as a government 
or political leader—through a speech act. This construction must be 
accepted by a relevant audience to legitimise the use of extraordinary 
measures beyond normal political procedures. As used in this Analysis, 
securitisation concerns the construction of issues as security threats, 
not the financial meaning of the term (i.e. the pooling and repackaging  
of assets into tradable securities). {6.2}
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D.4.5 Intersectional structural inequalities that 
already permeate Mediterranean societies and 
economies also shape the complex realities 
of the environmental vulnerability-migration-
conflict nexus. These inequalities, which are 
distributed unevenly across northern and southern 
Mediterranean countries, are restructured by 
environmental change based on ethnicities, 
racialised groups, gender identities, age groups, 
abilities, and classes, both within and between 
communities (medium confidence). {6.5}

Intersectional structural inequalities in the context of 
environmental variability shape the:

likelihood of mobility and immobility as a result of 
environmental change;
routes and conditions of mobility; 
adaptive capacity associated with mobility and/or 
immobility.

D.4.6  There is a rural to urban migration trend, which 
is exacerbated by climate-induced water scarcity 
(medium confidence). Gender and age inequalities 
shape this process: women and the elderly in rural 
areas are often left behind, a pattern referred to as 
the ‘masculinisation of migration’. However, there are 
also cases of women migrating in the face of climate 
change. Housing opportunities at the destination 
and land tenure, alongside education, determine 
migration prospects and routes for men and women. 
{6.5}
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E. Knowledge gaps and future outlook 

E.1 Knowledge gaps

E.1.1 While environmental change has been 
characterised as a ‘threat multiplier’, quantifiable and 
direct relationships between environmental change, 
conflict, and migration are complex and nonlinear, 
making it a challenge to identify causality across the 
nexus (high confidence). {7.1; 7.5.1}

E.1.2 Multiple and direct causal relationships  
between conflict and migration have been established 
for the Mediterranean Basin (and beyond). However, 
a more comprehensive understanding of the 
relationship between environmental change and 
conflict is still lacking, as the relationship is more 
complex and lacks quantifiable data to establish 
direct causality (high confidence). {7.3} 

E.1.3 The lack of sufficient empirical studies 
and interdisciplinary dialogue, combined with 
methodological shortcomings and difficulties 
accessing data, limit our understanding and a 
quantifiable description of the complexity of the 
environmental change-migration-conflict nexus (medium 
confidence). {7.3}

E.1.4 The breadth of variables, combined with wide 
socio-economic, political, and institutional disparities 
across Mediterranean Basin states, as well as the 
long timeframe and large spatial and temporal 
scales needed to quantify and test causality across 
the environmental change-migration-conflict nexus, 
add methodological complexity in specifying realistic 
and effective policy measures for the Mediterranean 
Basin. Given this diversity, sub-regional approaches 
may be preferable (i.e. East Mediterranean, West 
Mediterranean) compared to broader frameworks 
seeking to apply ‘one-size-fits-all’ approaches to the 
whole Mediterranean Basin (high confidence). {7.3}

E.2 Way forward

E.2.1 The complexity of the issues addressed requires 
a broad multidisciplinary approach, involving the 
natural and human sciences on an equal footing, in 
order to gain a more comprehensive understanding of 
the environmental change-migration-conflict nexus 
(high confidence). {7.4.1}

E.2.2 In order to better understand the current 
impacts of environmental change on migration and 
to project future mobility under similar conditions, 
it is crucial to significantly improve the empirical 
database, enhance interdisciplinary collaboration, 
and strengthen the science-policy interface (and 

possibly science-diplomacy) across all relevant fields 
and sectors (high confidence). {7.4.4}

E.2.3 Greater involvement of local civil society in 
developing and implementing place-based research 
is fundamental. Communicating scientific data and 
results through an effective science-policy interface 
is essential in addressing the challenges of the 
environmental change-migration-conflict nexus (high 
confidence). {7.4.2}

E.2.4 Addressing the root causes of the socio-
economic and political vulnerability of states and 
societies in the Mediterranean Basin is fundamental 
to improving adaptive capacity and promoting 
transformative strategies for communities and 
regions. This includes a direct focus on human rights, 
good governance, and developmental practices  
across states and societies in the Mediterranean 
Basin. {7.4.1}
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Executive summary
Human migration16 has today assumed spatial and 
temporal scales of exceptional magnitude (Section 
1.1). It involves conflict– and disaster-induced 
displacement of individuals and communities. The 
term ‘disaster-induced displacement’ does not 
only refer to displacement due to natural events, 
such as natural hazards, extreme weather events, 
or climate-related impacts, but may also include 
socio-economic hardships, human disturbances and 
political pressures (Section 1.1).

While shaped by a number of generic key aspects 
that are valid in other contexts worldwide, the 
Mediterranean region deserves special attention 
when considering the environmental change17-
conflict-migration nexus because of its climatic, 
economic and societal setting (medium confidence; 
Section 1.2).

Abandoning their original settlements because of  
the severe consequences of environmental change 
may be seen as a frequently applied adaptation 
strategy for affected communities (medium  
confidence; Section 1.3). It is critically important to 
consider that voluntary or involuntary migration is 
usually the result of a variety of drivers (Section 1.3). 
Contrary to commonly quoted convictions, 
environmental change represents just one factor 
among others in the decision to migrate. Other 
drivers, particularly conflicts and their devastating 
consequences, various general socio-economic 
factors, as well as governance issues in a given 
country, frequently constitute more important 
drivers of migration than environmental change 
and its impacts. The number of conflict-induced 
displacements in 2021 was the highest ever 
recorded with 14.4 million migrants worldwide (high 
confidence; Section 1.3).

The southern and eastern Mediterranean countries 
and the Arab region are particularly relevant cases 

16  �In this Analysis, ‘migration’ or ‘migrants’ is adopted to collectively refer to individuals and groups who voluntarily or involuntarily leave their homes to 
find new homes in either their country of origin (internal migrants), or in a country across the borders (cross-border or external migrants), encompas-
sing asylum seekers and refugees, terms that are not mutually exclusive and may overlap strongly.

17  �In this Analysis, the term ‘environmental change’, if not explicitly mentioned, includes changes in terrestrial and marine ecosystems as well as 
changes in climate conditions at local, regional, or global scales.	

for conflict-induced displacement because they are 
affected by complex and violent armed struggles 
(medium confidence; Section 1.2.3). The impacts 
of environmental change may lead to enhanced 
competition over scarce resources and exacerbate 
conflicts and migration (medium confidence; 
Section  1.2.3). Environmental change may also 
aggravate structural inequalities between southern 
and eastern Mediterranean countries, on the one 
hand, and northern Mediterranean countries and 
Europe, on the other (medium confidence; Section 
1.2.3).

This Analysis comprises seven chapters and is 
structured as shown in Figure 1.2 (Section 1.2.1). 
An important aspect of the science-policy context 
of this Analysis is a well-organised Science-Policy 
Interface (SPI) for the Mediterranean, which is briefly 
introduced (Section 1.2.2) and described more in 
detail in Box 1.1.

The drafting of this Analysis follows the practices  
and processes established by the Mediterranean 
Experts on Climate and environmental Change 
(MedECC) network in the context of the First 
Mediterranean Assessment Report (MAR1) 
(MedECC 2020a). Preparation of the report involved 
contributions from thirty-nine authors representing 
twenty-one countries. (Section 1.4, Annex 1).
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1.1 Motivation to write the Expert Analysis

Human migration, whether voluntary or involuntary, 
is caused by events and circumstances that 
frequently leave individuals or groups of individuals 
no other choice than to move. Migration has been 
part of human history for millennia and may 
involve relocations on a moderate scale, within a 
given region or country, or movements that lead to 
much more distant relocations to other countries 

18  https://www.frontex.europa.eu/what-we-do/monitoring-and-risk-analysis/migratory-routes/migratory-routes/

19  https://www.migrationpolicy.org/article/asylum-seeker-and-migrant-flows-mediterranean-adapt-rapidly-changing-conditions

or even other continents. The number of forcibly 
displaced individuals in the world amounted to 
around 82 million by the end of 2020 (UNHCR 2021) 
and is expected to reach over 130 million displaced 
people in 2024 (UNHCR 2024). Considered to be  
one of the ‘most congested human migration  
routes’ (Figure 1.1), the Mediterranean Basin 
recorded approximately 160,000 arrivals in 2022 
(UNHCR 2022).

Figure 1.1 | Number of irregular border crossings by migrants in 2024 via the Western, Central, and 
Eastern Mediterranean Route, as well as other European migration movements. Source: FRONTEX18; the 
insert (upper right) represents schematically the major Mediterranean migration routes; source: Migration 
Policy Institute19.
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A distinction is usually made between conflict-
induced and disaster-induced displacement or 
migration20. The former term refers to displacement 
caused by wars and acts of aggression, including 
violent human activities and politically motivated 
oppression. The latter denotes displacement to avoid 
the adverse consequences of climate change-induced 
natural hazards, such as extreme weather events 
like floods and landslides, and repeated periods 
of drought. It also includes fleeing the devastation 
caused by natural disasters such as earthquakes and 
volcanic eruptions. A closer look, however, reveals 
that the distinctions between conflict-induced and 
disaster-induced displacement/migration may often 
be blurred in practice. Conflicts may escalate due 
to disputes over natural resources that are strained 
because of environmental changes, while human 
activities may amplify the impact of natural disasters, 
which can lead to migration.

The studies referenced in MAR1 (Koubi et al. 2020) 
and more recently by Lange et al. (2022) have 
addressed the relationships between climate and 
environmental change, migration, and conflicts in the 
Mediterranean in general terms.

1.1.1 Why consider the relationships 
between environmental change, migration, 
and conflict?

The interdependency and numerous mutual  
linkages and feedback mechanisms between envi-
ronmental change, conflict and human migration 
present significant challenges for a comprehensive 
understanding and the definition of policy guidelines. 
These challenges are central to this report, which  
is guided by the following key questions: 

�What are the major structural inequalities, uneven 
development and socio-economic challenges, and 
their relations to environmental change that are 
pervasive in the Mediterranean?

How can threats to human life and livelihoods  
posed by environmental change be described 

20  �It is very important to distinguish between displacement and migration. Individuals who are displaced may later become migrants, but this is 
not inevitable if they return to their place of origin. Whether someone is classified as a ‘displaced person’ or a ‘migrant’ depends on the specific 
circumstances of the event.	

and possibly quantified, given the fact that the 
Mediterranean Basin is considered a climate change 
‘hotspot’? (see Giorgi 2006; Cramer et al. 2018). 

What are the major impacts of environmental 
change on food and water security, economic 
activities, and human and environmental health in 
urban and rural settings?

Environmental change may increase conflict risks 
in relation to poverty, weak institutions, and limited 
capacities, specifically but not exclusively in the 
eastern and southern Mediterranean countries. 
Can causal relationships between changes in 
environmental conditions and conflicts be directly 
identified and described?

How can diverse patterns of human mobility, that 
is either sudden onset events and their direct 
consequences, or gradual slow onset events 
leading to more permanent types of mobility, be 
recognised and described?

To what extent does environmental change 
exacerbate the intersectional inequalities and 
challenges that already exist in governance 
structures in Mediterranean countries, and how 
are they related to human mobility and conflict?

What steps are needed to overcome the lack of 
empirical studies, methodological shortcomings, 
and difficulties in accessing data needed to  
understand the complexity of the environmental 
change-conflict-migration nexus in the Mediter-
ranean Basin?

What collective and collaborative efforts are 
specifically required in the Mediterranean region 
to address the issues mentioned above?

While these key questions may be considered 
generic and valid for many regions in the world, the 
Mediterranean Basin deserves special attention 
regarding the environmental change-conflict-
migration nexus. Individual chapters of this Analysis 
provide evidence for this (see Section 1.2.1 and below).
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This report adopts a forward-looking perspective 
to explore suitable options and anticipatory actions 
for mitigation and adaptation. It aims to improve 
the common understanding of the determinants, 
trends, patterns, and impacts of human 
migration and displacement. This may assist in 
the development of policy measures designed to 
minimise suffering, allocate resources where they 
are most urgently needed, and collectively support 
human well-being.

1.1.2 Why focus on the Mediterranean 
region?

The Mediterranean Basin, the largest semi-enclosed 
sea in the world, is surrounded by countries across 
three continents sharing a coastline of about 
46,000  km (EEA 2015). The population of these 
countries is around 512  million (UNEP/MAP and 
Plan Bleu 2020), with 70% of them living in urban 
settings and one third of those in coastal zones. 
Intensive development and tourism have increased 
the fragmentation of landscapes and disrupted their 
ecological integrity. Population growth, urbanisation, 
and rising living standards have led to unsustainable 
patterns of consumption and production, with a heavy 
environmental footprint, putting food and water 
security at risk. 

The Mediterranean region is facing increasing 
cumulative environmental and climate risks, 
including strong warming (up to 6°C by 2100)  
and drying, accelerating sea level rise (currently  
4 mm yr–1), and increasing air and water pollution 
(Cramer et al. 2018; Cherif et al. 2020; Ali et al. 
2022). The resulting drier and hotter conditions, 
in combination with enhanced coastal flooding, 
will affect local communities directly because of 
increased exposure. This represents hazards and 
high risks for human societies as well as terrestrial 
and marine ecosystems in the foreseeable future.

Climate change also leads to an increase in the 
frequency and intensity of extreme events. These 
events, such as long-lasting hot spells, extreme 
precipitation events, extended periods of drought, 
wildfires, and sandstorms, have caused severe 
impacts that have adversely affected the livelihoods 
of local communities (Vafeidis et al. 2020). 

The Mediterranean region is a biodiversity hotspot 
with the highest rate of endemic species in the 
world. Pressures on ecosystems from anthropogenic 
activities, pollution, and climate change will lead 
to irreversible environmental damage and loss of 
biodiversity (Valavanidis and Vlachogianni 2013; IUCN 

2022). Ecosystems face various threats, especially in 
the south and east of the Mediterranean Basin. This 
includes land degradation, as well as the loss of half 
of the wetlands over the course of the 21st century, 
overfishing (20% of fish species at risk of extinction 
by 2050), unsustainable agriculture, wildfires (burnt 
area may double by 2100) and the invasion of non-
indigenous species. 

Because of their high vulnerability, the adaptive 
capacity of ecosystems and human systems in the 
Mediterranean is likely to reach or exceed their  
limits. This may cause serious and lasting 
consequences for human health and livelihoods 
and may lead to involuntary migration of local 
communities to places where water, food, and other 
resources are perceived to be more readily available 
and accessible. This was described in detail in MAR1 
(MedECC 2020a). Additional information is provided 
in the State of the Environment and Development 
(SoED) in the Mediterranean report published by 
Plan Bleu, a Regional Activity Centre of the United 
Nations Environment Programme’s Mediterranean 
Action Plan (UNEP/MAP and Plan Bleu 2020). Both 
reports shed light on the hefty toll that the triple 
global crisis of climate change, biodiversity loss, and 
pollution is taking on Mediterranean ecosystems.

The Sustainable Development Goals (SDGs) were 
universally agreed by the United Nations (UN) in 
2015 under the framework of the 2030 Agenda for 
Sustainable Development. Efforts undertaken in 
Mediterranean countries since 2015 have resulted 
in positive developments. However, these have fallen 
short of achieving the SDGs by 2030 and are not 
enough to reduce the most significant pressures on 
the environment, and to safeguard the Mediterranean 
Basin for present and future generations while 
meeting human development needs (UNEP/MAP and 
Plan Bleu 2020).

According to the latest Sustainable Development 
Report, the Mediterranean is also a region of 
divisions (Sachs et al. 2023). Most countries of the 
Middle East and North Africa (MENA) belonging 
to the wider Mediterranean  fail to achieve up to 
nine of the SDGs in the absence of transformative 
policies, awareness-raising campaigns, and  
specific education programmes. Due to more 
relevant policies and more adequate funding, 
the Mediterranean EU member states have 
demonstrated greater progress in achieving the 
SDGs, such as France, Italy and Cyprus, with only 
two, three, and four of the goals not achieved, 
respectively.
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1.1.3 The environmental change-conflict-
migration nexus
A well-defined and quantifiable causal link between 
individual high-impact environmental changes and 
subsequent (involuntary) migration is highly complex. 
While environmental changes may frequently be 
the primary factor leading individuals, families or  
entire communities to move (IOM 2014), it is critically 
important to keep in mind that, in most situations, people 
choose or are forced to migrate as a result of more than 
one driver. Disasters in general triggered more than 
60% of the new internal displacements recorded in 
2021, accounting globally for 23.7 million migrants. Of  
those, 94% were driven by climate-change related 
extreme events, such as storms, extended droughts, 
or flooding. Moving away from one's original homeland 
in response to such disasters is not the only reason 
for migration. Migration is often also understood as 
an adaptation measure for communities affected by 
increasingly extreme weather and climate conditions.

Globally, the number of conflict-induced internal 
displacements in 2021 was the highest ever recorded, 
at 14.4 million. The overwhelming majority of 
displacements were caused by armed conflicts. 
However, communities fled repeatedly as conflict 
frontlines shifted. Camps hosting internally displaced 
people (IDPs)21 were frequently attacked in some 
countries, forcing people to move again (IDMC 2022). 

Achieving a more comprehensive understanding of 
the nexus between environmental change, conflict, 
and migration, both now and in the near future, is the 
core focus of this report. The linkages and feedback 
mechanisms between each of these two drivers 
and migration are complex. This applies similarly 
to the relationships between environmental change 
and conflict. Unravelling and determining verifiable 
and concrete relationships between all elements 
of the nexus remains a major challenge from both a 
conceptual and applied perspective.

1.1.4 The environmental change-migration-
conflict nexus in the policy context of the 
Mediterranean region

The Southern and Eastern Mediterranean countries 
and the MENA region are at the epicentre of both 

21  �According to the Guiding Principles on Internal Displacement (UN 1998), internally displaced persons (IDPs) are ‘persons or groups of persons who 
have been forced or obliged to flee or to leave their homes or places of habitual residence, in particular as a result of or in order to avoid the effects 
of armed conflict, situations of generalized violence, violations of human rights or natural or human-made disasters, and who have not crossed an 
internationally recognized border.’ See also: https://www.ohchr.org/en/special-procedures/sr-internally-displaced-persons/about-internally-displaced-
persons

a global climate change hotspot and the world’s 
involuntary (and forced) migration crisis. The MENA 
region is home to 5.8% of the world’s population. 
However, 38% of its population, or 173 million people, 
live in conflict-affected areas (see UNDP 2022).

The MENA region is home to just 5.8% of the world’s 
population, yet it bears a disproportionate burden 
of conflict and displacement. As of 2022, 38% of the 
region’s population — approximately 173 million 
people — live in conflict-affected areas (UNDP 2022). 
In the Eastern Mediterranean, 77 million people 
across four countries — Lebanon, Libya, Palestine, 
and Syria — are in need of humanitarian assistance. 
These countries are among the seven conflict-
affected countries in the broader Arab region, which 
also includes Iraq, Iran, and Israel. In 2023, the 
MENA region was the origin of 14.8 million refugees, 
representing around 40.5% of the global refugee 
population. At the same time, it hosted 9.4 million 
refugees under UNHCR and UNRWA mandates — 
25.4% of the global total. Notably, over 6.5 million 
refugees have originated from Syria alone. Around 
19 million internally displaced persons (IDPs), more 
than a third of all conflict-induced IDPs globally (UN 
ESCWA 2024), are found in the Eastern Mediterranean 
and Middle Eastern region. 

Conflicts have devastating impacts and long-term 
security, humanitarian, and development implications, 
and give rise to involuntary displacement (Abu-
Ismail et al. 2021). They have accelerated the pace of 
migration from and into the MENA, including trans-
border movement of refugees, especially in Jordan 
and Lebanon, but also in Cyprus, Greece, and Türkiye. 
This has resulted in significant pressures on the host 
countries’ economic and social infrastructure. 

Conflicts and migration can be exacerbated by the 
impacts of environmental change, which increase 
competition over scarce resources and reinforce 
potential struggles. Extreme weather and climate 
events, as well as gradual environmental changes 
(e.g. coastal erosion or sea level rise) aggravate 
socio-economic, health, and safety challenges. In 
addition, increasing temperatures, water scarcity, 
soil salinisation, and land degradation, driven 
largely by environmental changes and affecting 
agricultural productivity and food security, may 

https://www.ohchr.org/en/special-procedures/sr-internally-displaced-persons/about-internally-displaced-persons
https://www.ohchr.org/en/special-procedures/sr-internally-displaced-persons/about-internally-displaced-persons
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lead an increasing number of people to migrate. 
Conversely, environmental-change driven migration 
can be reinforced by violence and conflict.

Structural inequalities in the Mediterranean region, 
such as national and sub-regional demographic 
dynamics exacerbate, the already existing North-
South divide. While fertility rates equal to or greater 
than two children per woman are observed in the 
southern and sastern Mediterranean countries, 
fertility rates fall below the critical threshold 
of two children per woman in the western and 
northern countries. Population numbers in the 
latter region are expected to stagnate or decrease. 
However, the currently observed considerable flow 
of migrants from the conflict areas of countries in 
parts of the MENA region to Europe may alter the 
population dynamics of the western and northern 
Mediterranean countries (Le Tellier and de Miras 
2017).

This report gathers and analyses existing evidence 
on environmental change-induced migration to 
address remaining policy and knowledge gaps. The 
environmental change-conflict-migration nexus in 
the Mediterranean represents an interesting, yet 
challenging, topic from the perspective of a science-
policy interface (SPI) because (1) there are knowledge 
gaps, as well as (2) a lack of consensus among 
scientists, regarding the underlying relationships 
and interdependencies between the elements of 
this nexus. This report will therefore consider and 
address the following policy dimensions, gaps, and 
challenges:

• �Apart from any natural drivers, the extent to which 
environmental change will continue to influence 
migration will depend on whether emissions of 
greenhouse gases (GHG) can be reduced, as well 
as on the adaptation capacities of the impacted 
sub-regions and countries. 

• �Since the population affected needs assistance 
to adapt to the impacts of environmental change, 
there is a need for adaptation measures, climate 
risk management, and disaster risk reduction, 
including early warning systems. 

• �There is a need for development assistance to 
promote adaptation to climate change or the 
reduction of poverty and livelihood disruptions 
caused by desertification, drought, and crop 
failure.

• �There is a need to address political crises in some 
Mediterranean countries. This primarily concerns 
the southern and eastern countries that are part  

of the MENA region, where an increasingly young 
and often well-educated population is faced with 
bleak economic prospects and unemployment. 

• �Additional research on migration dynamics and  
the impacts of climate and environmental change 
on the well-being and integrity of communities  
is also needed. Comprehensive information, 
including data on labour migration caused by  
climate change and urban issues, particularly 
with regard to rural inhabitants moving into cities, 
slums, and informal settlements, should be 
collected and analysed.

• �There is an urgent requirement for a gender-
responsive approach because environmental 
change and migration affect women and men 
differently.
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1.2 Main issues addressed and structure 
of the report

A brief description of the report’s structure  
(Figure 1.2) and the main issues covered therein  
are provided below.

1.2.1 Scope and content of the report

The overall scope of the report and the 
environmental setting in the Mediterranean Basin 
are briefly described in the current chapter and  
in more detail in Chapter 2 (Geographical and 
temporal scope and current setting). Chapter 2 
also addresses socio-economic and demographic  
trends, and major developments in environmental 
and climate conditions, and provides a brief overview 
of the past, current and future state of migration and 
conflict in the Mediterranean region. 

Chapter 3 (Threats to human life and livelihoods from 
environmental change) offers insights into pressures 
and challenges to human life and livelihoods caused 
by environmental changes such as decreasing 

precipitation, heat waves and sea level rise, which 
may in turn lead to conflict and/or migration. In 
addition, the chapter considers the impacts of non-
climatic drivers, such as overfishing, environmental 
pollution, and land use changes, and addresses 
threats to human life and livelihoods by examining 
the following sectors: water and food security, 
human health, coastal processes and conditions, 
degradation of terrestrial and marine ecosystems, 
and the energy sector.

Chapter 4 (Key challenges for security: conflict and 
cooperation in the Mediterranean) considers the 
current status of conflicts in the region and their 
geopolitical root causes. Subsequent sections 
of the chapter address interactions between 
environmental change and conflict, on the one 
hand, and the relationships between conflict and 
migration, on the other.

Chapter  5 (Understanding the environment- 
migration nexus in the Mediterranean) aims to  
explain various basic concepts of human mobility in 
the context of the environmental change-conflict-

Figure 1.2 | A brief description of the report’s structure and the main issues covered. Numbers in the figure 
denote chapter numbers.
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migration nexus. These concerns relate to different 
forms of human mobility. The chapter provides 
definitions and explanations regarding human 
mobility, various factors that trigger movement 
at different scales away from home communities 
and the spatial extent of such movements across 
regional and national borders. It considers 
the societal challenges that arise once mobile 
populations arrive at their new destinations. It 
also deals with the diversity of the spatial and 
temporal patterns of migration, including the 
fate of population groups that remain immobile 
at their locales, despite environmental changes. 
Finally, the chapter addresses the consequences 
of environmental migration, specifically regarding 
adaptation and maladaptation of the migrants to the 
local conditions of the new place of settlement.

Chapter 6 (The environmental change-conflict-
migration nexus and uneven challenges of adaptation) 
provides a synthesis of the issues addressed in the 
previous chapters. After looking into the complexity 

of interactions between environmental change, 
migration, and conflict, the chapter addresses 
governance issues, including legal frameworks 
and regimes related to the environmental change, 
conflict, and migration nexus in the Mediterranean 
region. The chapter also covers the challenges 
associated with migration and place-based 
vulnerabilities of communities, as well as those 
related to the environmental and intersectional 
aspects of migration.

Finally, Chapter 7 (Knowledge gaps and strategies  
to address them) focuses on knowledge gaps 
associated with the facts and ideas proposed and 
discussed in the previous chapters and offers 
approaches to address them. This includes  
strategies to enable a better understanding of 
the mechanisms affecting the links between 
environmental change, migration, and conflict. 

The science-policy approach for this report can be 
found in Box 1.1.
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1.3 Key issues and conclusions to be drawn

Migratory movements of people in the Mediterranean 
Basin are growing to a level that far surpasses 
human movements to and within the Mediterranean 
in the recent past. The great suffering and loss of 
life among migrants deserve special attention from 
scholars and policymakers alike.

An individual’s or community’s decision to move is 
based on numerous circumstances. Changes in 
environmental conditions, as well as conflicts and 
their devastating consequences for the livelihood of 
affected communities, enhance their vulnerability 
and represent powerful drivers of migration.

In order to shed light on the environmental change-
conflict-migration nexus, the relationships between 
environmental change and migration, and those 
between conflict and migration, are analysed 
separately. The combined consequences of climatic 
and non-climatic drivers on migration are considered 
in the context of vulnerability and adaptation of 
affected communities. These interactions have been 
captured by the concept of a ‘vicious circle’, which 
locks affected societies into a structure of violence, 
vulnerability, and environmental and climate change 
impacts (see Chapter 4). 

While changing environmental conditions may be 
a relevant driver of migration, leaving one’s home  
may be considered an adaptation strategy for 
affected communities. However, environmental 
changes and resulting migration may also increase 
conflict risks. The influx of large numbers of 
migrants into host countries may reduce their 
adaptive capacity because of, for example, increasing 
resource scarcity, socio-political unrest, and cultural 
differences in already stressed societies. The fate of 
migrants in the Mediterranean region is therefore 
significantly influenced by the absorptive capacity 
of host countries, and this needs to be taken into 
consideration. Moreover, pre-existing concerns 
associated with migration can lead to or amplify 
unfair criticism and stigmatisation of migrants. This 
is particularly important, since this challenge is 
often treated as a security issue and not a human 
rights question.

Contrary to commonly quoted convictions that 
environmental changes are directly causing migrant 
flows (the terms ‘environmental or climate migrants’ 
are used to depict people so affected), the report 
comes to a different important conclusion. We find 
that other drivers, and in particular conflicts and 
their devastating consequences, various general 
socio-economic factors, and governance issues in a 

given country, frequently constitute more important 
drivers of migration than environmental changes 
and their impacts. This applies particularly to cross-
border migration.

Achieving a more comprehensive understanding of 
the nexus between environmental change, conflict, 
and migration, both now and in the near future, 
represents the core focus of this report. However, 
direct and quantifiable causal links between 
environmental change, conflict, and migration are 
complex and hard to unravel. This represents a 
significant gap in our understanding that needs to 
be bridged urgently. Unravelling the methodological 
complexity in specifying realistic and effective 
policy measures through interdisciplinary and 
cross-sectoral studies will be indispensable. The  
knowledge gap underscores the need for additional 
research to comprehensively understand the root 
causes of migration. Embracing a multifaceted 
approach is essential to finding solutions to 
these challenges. Active involvement from the 
development, natural sciences and humanitarian 
research communities, bringing together 
environmental scientists, economists, sociologists, 
and local practitioners, will be essential to develop 
an evidence-based regional vision on how the 
environment-migration nexus is contextualised 
in different sub-regions of the Basin. This kind 
of interdisciplinary approach can enhance our 
understanding of the developmental aspects of 
environmental change impacts within the broader 
framework of the 2030 Sustainable Development 
Goals (SDGs).

The existing literature suggests that conflicts are 
a cause of involuntary and voluntary migration. 
However, the uncertainty and complexity of linkages 
between developing and ongoing conflicts on 
the one hand, and migratory movements on the 
other, significantly complicate matters. Devising 
appropriate and efficient response mechanisms 
therefore remains a challenge, especially when 
conflicts and vulnerabilities emerge due to the 
absence of effective governance structures, limited 
cross-border cooperation, or unsustainable policies. 
Given this challenge, developing and implementing 
effective adaptation measures and initiatives, for 
both migrant and host communities, represents 
an essential strategy for reducing the risk of 
exacerbating existing conflicts. 

Despite numerous advances in our understanding of 
the environmental change-conflict-migration nexus, 
questions remain open. However, some additional 
lessons from the report could inform decision-
makers in devising policies and programmes that 
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address the root causes of the problems associated 
with the nexus, rather than their symptoms. This also 
includes proposals for future research that address 
climate science, social and economic behaviour, 
and geopolitics through a multidisciplinary lens, as 
mentioned above.

The narrative of environment-induced migration and 
displacement as a linear cause-effect relationship 
needs to be revisited. The push factors and 
motivations to move are numerous and differ from 
one region to another, and from one group of people 
and community to another. Both research and policy 
domains therefore need to understand that migration 
from rural to urban areas and across borders differ 
considerably. They are shaped by different socio-
economic conditions and geopolitical forces at play 
in countries of origin as well as in host countries. 
The drive to leave one’s home and livelihood, history 
and culture is also shaped by the risk involved in the 
journey (or at least a perception of it), its legality, 
and the routes migrants are prepared to take.

The narrative around the environmental change-
conflict-migration nexus needs to be shifted urgently 
from a security-focused frame of reference to one 
that emphasises opportunities for development 
and cooperation. A development-focused approach 
based on engagement of all stakeholders can 
enhance social cohesion and reduce tensions that 
may arise from competition over scarce resources.

Because the Mediterranean has been identified as 
a ‘climate change hotspot’, climate actions, should 
prioritise adaptation strategies and programmes, 
particularly in southern and eastern countries. 
This will help building the resilience of vulnerable 
communities and develop climate-resilient solutions 
that enhance livelihoods, promote social equity, and 
mitigate vulnerability to climate impacts.

In order to build resilience to environmental change, 
more in-depth qualitative research is needed to 
explore how community-driven environmental 
initiatives and collaboration on joint management 
of scarce natural resources as common public 
goods can foster peaceful coexistence and shared 
prosperity. There are a growing number of success 
stories documenting how such environmental 
projects can engage stakeholders to efficiently 
address local needs and build local capacities. This 
in turn will enhance livelihoods, promote social 
equity, and mitigate vulnerability to environmental 
change in a given community.

Finally, the importance of regional collaboration 
among Mediterranean countries, inter- 
governmental bodies, and Basin-level initiatives 
across the Mediterranean cannot be over 
emphasised. These represent important avenues 
for building a coherent approach to managing 
the environmental, socio-economic, political and 
developmental challenges around the Basin. 
This may be achieved through existing multi- 
stakeholder platforms, joint initiatives and projects 
that promote dialogue and collaboration on  
climate, environment, and migration.
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1.4 Background, methodology, and 
drafting process 

This Expert Analysis draws on the expertise of 
the MedECC network and builds on the First 
Mediterranean Assessment Report (MAR1, 
MedECC 2020a). It responds to the motivation to 
provide deeper analysis of several critical issues 
identified in MAR1 each focusing on (1) the climate 
and environmental coastal risks (MedECC 2024a);  
(2) the interlinkages between climate and water–
energy–food–ecosystems (WEFE) nexus (MedECC 
2024b); and (3) the interdependencies, linkages, and 
feedbacks between environmental change, conflict, 
and human migration (this Analysis). 

1.4.1 Nature of the analysis as a synthesis of 
available literature and data

This Analysis represents a collective and iterative 
review, synthesis, and assessment of available 
openly published literature. MedECC has carried  
out no new or additional research, and all findings 
of the assessment are supported by scientific 
references. It is primarily based on peer-reviewed 
literature (in English or other languages), selected 
non-peer reviewed literature has also been 
considered, such as institutional or government 
reports, national statistics, etc. It builds on the 
MAR1 (MedECC 2020a), previous reports by the 
Intergovernmental Panel on Climate Change (IPCC), 
and other relevant local, regional, and national 
assessments, and draws on evidence from over 1000 
scientific publications. The preparation of this Expert 
Analysis follows an iterative drafting and review 
process, based on the approach used for the MAR1, 
ensuring scientific rigor, author independence, and 
balanced expertise.

1.4.2. Selection of authors based on their 
expertise, with a consideration of gender 
and geographical balance

The MedECC Scientific Steering Committee (SC) 
appointed the Coordinating Lead Authors (CLAs) and 
Lead Authors (LAs) taking into account a range of 
scientific, technical, and socio-economic views and 
backgrounds, as well as geographical and gender 
balance. A total of 39 CLAs, LAs, and Contributing 
Authors (CAs) contributed to this Expert Analysis 
(Annex I). The selection process included efforts to 
ensure a balance in gender and geography between 
authors from the northern and western shores of 
the Mediterranean, and those from southern and  
eastern countries. The gender balance in this 
assessment is 38% men and 62% women. 28% of 

the authors are affiliated in institutions located 
in Northern Mediterranean Countries, 26% in 
Southern and Eastern Mediterranean Countries and 
46% in other countries (see Annex I). This imbalance 
is due to a number of issues, including the fact that 
research on the environmental change-conflict-
migration nexus or on selected features of the 
nexus (except the issue of climate change) is less 
prominently covered by Mediterranean scientists. 
It should also be noted that linkages between 
migration and conflict are highly sensitive politically 
in some Mediterranean countries, which creates 
significant obstacles to conducting and publishing 
research on these topics.

1.4.3 Neutrality and independence of the 
authors
The nature of this Analysis demands the highest 
possible neutrality and independence of CLAs, LAs, 
and CAs. Care was therefore taken to select only 
those scientific experts who fulfilled the criteria —
that is primarily scientists from private or public 
universities and research institutions that carry out 
work on non-sensitive topics not directly associated 
with government or defence-related topics. Authors 
of the report carry out their work on a voluntary 
basis.

1.4.4 Process of writing, editing, and 
reviewing the report
Each chapter was drafted under the guidance and 
supervision of the CLAs, who coordinated content 
and supervised LAs and CAs. CLAs and LAs are 
responsible for the content of each chapter and draft 
specific sections based on their area of expertise. 
The CLAs oversee the process and are responsible 
for the coordination of the chapters. The Report 
Coordinators drive and oversee the entire process 
of completing the first and subsequent versions of 
the report, as well as the drafting of the Executive 
Summary. 

This Analysis has gone through a two-stage review 
process. The Zero Order Draft (ZOD) of the report 
underwent an internal review by members of 
the MedECC Scientific Committee and MedECC  
authors. Following reviewers’ comments, a First 
Order Draft (FOD), including the draft Executive 
Summary, was produced and underwent an external 
review process (Annex II). Comments from both 
stages were incorporated into the final draft. The 
Executive Summary ensures clarity for decision-
makers and facilitates a science-policy dialogue.
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A science-policy interface (SPI) is based on 
coordinated dialogue between scientists and 
policymakers in a problem-solving process and 
offers a structure or process that enhances the 
effectiveness of governance in improving the 
identification, formulation, and evaluation of 
policies (UNEP 2009). SPIs improve communication 
and information sharing and help to bridge the gap 
between scientists and policymakers through two-
way and well-balanced communication channels. 

Communication obstacles between scientists and 
policymakers can hinder stakeholder dialogue. 
The two spheres do not always ‘speak the same 
language’, and are not always addressing the same 
timeframes, among other barriers. 

Timeframes — policy decisions must be taken in 
the short term (i.e. the term of political mandates), 
while scientists need much more time to establish 
sound and reliable knowledge. 

Language — communication to policymakers 
should be based on short key messages and 
recommendations – a decision-maker makes his/
her decision on a specific subject if, and only if, 
there is consensus among scientists (and it is 
even better if that consensus can be summarised 
in half a page). In a context of uncertainty, with 
complex environmental policy affairs, adaptive (or 
no-regret) policies should have the potential to be 
adjusted according to socio-economic contexts and 
the availability of new knowledge (or new scientific 
consensus). 

SPIs go beyond a linear communication approach, 
where scientists work to pass on knowledge to 
policymakers, leaving them to decide subsequently 
what should be done and what actions should 
be implemented. ‘Instead of just communicating 
information, scientists and policymakers interact and 
exchange ideas to understand problems together. 
In this arrangement, policymakers can inform 
scientists of their research needs and expectations, 

their analysis of issues and current policymaking 
processes, while scientists can clarify the scope 
of their research and the way it can be translated 
into recommendations and concrete measures’  
(Lemaitre-Curri et al. 2018, p.5). 

Three criteria are fundamental to a robust SPI: 
credibility, relevance and legitimacy (Cash et al. 
2003): 

Credibility — the perceived validity of the information, 
methods and procedures used within an SPI. 

Relevance — how closely the procedures and 
objectives of the SPI relate to the needs of the 
policymaking process. 

Legitimacy — the fairness, accuracy and political 
balance perceived by the parties involved in the SPI. 

SPIs facilitate evidence-based decision-making. 
They aim to jointly develop and use knowledge on 
specific issues for the definition, implementation, 
and follow-up of measures to this end (Young 
et al. 2013). The collective and structured work 
must enable the production of shared knowledge 
syntheses on various issues, expressed in an 
accessible and balanced language, and adapted if 
necessary to the diplomatic constraints inherent 
in multilateral processes (IDDRI and AFD 2017). 
SPIs can take various forms, from informal 
discussions between scientists and policymakers 
to intergovernmental bodies or research projects, 
involving deliberate interactions between science 
and policy to serve governance purposes. 

Several SPIs have been established or are drawn 
on by multilateral environmental agreements 
and international and regional fora addressing 
environmental issues, allowing scientific experts, 
policymakers and other stakeholders to network 
and influence decision-making processes. 
As an exemplary case, the United Nations 
Environment Programme (UNEP) and the World 

Box 1.1
The role of science-policy interfaces for inclusive environmental 
governance
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Meteorological Organization (WMO)22 established  
the Intergovernmental Panel on Climate Change 
(IPCC)23 in 1988. Based on current knowledge on 
climate change, IPCC synthesis reports specifically 
address policymakers and provide them with a  
reliable scientific basis for formulating climate 
policy. IPCC experts are appointed by their member 
states, who approve the synthesis reports line- 
by-line through negotiation and consensus. 
Formally established in 2012, the Intergovernmental 
Science-Policy Platform on Biodiversity and 
Ecosystem Services (IPBES)24 is the independent 
intergovernmental body for biodiversity and 
ecosystem services. It includes innovative aspects 
regarding platform members and stakeholders 
engaged in the consultation process, where not 
only scientists and policymakers, but also special 
interest groups such as members of civil society, 
among others, are represented.

Multi-stakeholder dialogue and environmental 
governance in the Mediterranean region

Keeping track of the Mediterranean through rigorous 
monitoring has been one of the core functions of 
the UN Environment Programme / Mediterranean 
Action Plan – Barcelona Convention system (UNEP/
MAP) since its creation five decades ago. This 
normative framework set up under the auspices 
of UNEP in the 1970s as a regional multilateral 
environmental agreement and UN treaty unites  
21 Mediterranean countries and the European  
Union (EU) within a unique legally binding  
framework for policy and implementation.25 A 
framework with three dimensions: institutional, 
regulatory, implementation – in a nutshell, 
governance and action, to support the definition 
and implementation of regional and national 
environment policies, from the identification of 
needs expressed by policymakers to partnerships, 
including with academia.

22  https://wmo.int/	

23  https://www.ipcc.ch/	

24  https://www.ipbes.net/	

25  https://www.unep.org/unepmap/who-we-are	

26  https://www.fao.org/gfcm/en/

27  https://www.fao.org/home/en

28  https://accobams.org/

29  https://www.unep.org/unepmap/what-we-do/mediterranean-strategy-sustainable-development-mssd

Scientists, policymakers, and other stakeholders 
in the Mediterranean region have long been 
interacting. The scientific community has played a 
key role in building the Mediterranean environmental 
governance framework. ‘In his article on epistemic 
communities, Professor Peter Haas (1990) argues 
that the Mediterranean Action Plan (…) was partly 
born out of the action of a community of scientists 
who shared common convictions (Haas 1990). To 
a certain extent, the MAP has benefited from the 
contribution of scientific communities involved 
in a global context that highlighted the need to 
strengthen scientific knowledge, long before 
the current concept of SPI had been identified’ 
(Lemaitre-Curri et al. 2018). 

With its ecological complexity, socio-economic 
disparities, numerous international agreements, 
and particularly strong pressures on the 
environment, the Mediterranean is both a showcase 
and a testing ground for global environmental 
governance. An array of international agreements 
requiring Mediterranean states to preserve the 
region’s natural resources has been in place for 
several decades. These include among others the 
Barcelona Convention for the Protection of the 
Marine Environment and the Coastal Region of the 
Mediterranean, the General Fisheries Commission 
for the Mediterranean (GFCM)26 under the auspices 
of the UN Food and Agriculture Organization  
(FAO)27, and the Agreement on the Conservation 
of Cetaceans of the Black Sea, Mediterranean Sea  
and contiguous Atlantic area (ACCOBAMS)28.

The Contracting Parties to the Barcelona 
Convention adopted decisions calling for a  
stronger science-policy interface, including 
through the Mediterranean Strategy for Sustainable 
Development (MSSD)29, the Regional Climate 
Change Adaptation Framework programme, and the 
Integrated Monitoring and Assessment Programme 

https://wmo.int/
https://www.ipcc.ch/
https://www.ipbes.net/
https://www.unep.org/unepmap/who-we-are
https://www.fao.org/gfcm/en/
https://www.fao.org/home/en
https://accobams.org/
https://www.unep.org/unepmap/what-we-do/mediterranean-strategy-sustainable-development-mssd
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(IMAP)30 of the Mediterranean Sea and Coast. This 
requirement to strengthen the science-policy 
interface also features in the biannual UNEP/MAP 
programme of work. 

Within the UNEP/MAP – Barcelona Convention 
system, a network of National Focal Points, scientific 
experts and other stakeholders co-operate through 
steering and advisory committees that support 
policymaking processes. This is done through MED 
POL31, the regional scientific programme of pollution 
monitoring and assessment, and the Regional 
Activity Centres (RACs), which represent the UNEP/
MAP components that mobilise scientific expertise 
on specific environmental themes. 

The UN 2030 Agenda for sustainable development 
acknowledges the importance of the regional 
and sub-regional dimensions, regional economic 
integration and interconnectivity in sustainable 
development (UN General Assembly 2015). Regional 
and sub-regional frameworks are recognised 
as facilitating the effective translation of global 
sustainable development policies into concrete 
action at national level. The 2030 Agenda welcomes 
the cooperation of regional and sub-regional 
commissions and organisations for follow-up and 
review, and it encourages states to identify the 
most suitable regional fora in which to engage. 
The UNEP/MAP Mediterranean Commission on 
Sustainable Development (MCSD) is a case in point. 
It was created in 1995 in the aftermath of the Rio 
Conference (1992) as the multi-stakeholder advisory 
body of the Parties to the Barcelona Convention.32 
The Commission has been instrumental as a 
forum for experience sharing and peer learning by 
gathering not only government representatives, but 
also stakeholders from various categories on an 
equal footing. This includes representatives of local 
authority networks, civil society/non-governmental 
organisations (NGOs), socio-economic actors, inter-

30  https://www.unep.org/unepmap/what-we-do/monitoring-and-assessments

31  https://www.unep.org/unepmap/fr/who-we-are/institutional-set/med-pol

32  https://www.unep.org/unepmap/who-we-are/governing-and-subsidiary-bodies

33  https://www.unep.org/unepmap/who-we-are/governing-and-subsidiary-bodies/mcsd-members

34  Decision IG.22/2: https://wedocs.unep.org/bitstream/handle/20.500.11822/6084/16ig22_28_22_02_eng.pdf

governmental organisations (IGOs), the scientific 
community, and parliamentarians. MedECC is a 
member of the MCSD under the group of scientists.33  

The MCSD was instrumental in integrating the 
principles of the 2030 Agenda into the MSSD, which 
was adopted by all Mediterranean countries at 
the 19th Meeting of the Parties to the Barcelona 
Convention (COP 19) (Athens, Greece, 9-12 February 
2016)34, as a strategic guiding document for all 
stakeholders and partners to translate the SDGs at 
the regional, sub-regional and national levels. The 
MSSD identifies, under its Objective 4 ‘Addressing 
Climate Change as a Priority Issue for the 
Mediterranean’, and as a regional Flagship Initiative, 
the establishment of ‘a regional science-policy 
interface mechanism (…) with a view to preparing 
consolidated regional scientific assessments 
and guidance on climate change trends, impacts 
and adaptation and mitigation options’. MedECC 
corresponds to this MSSD Flagship Initiative, and 
the UNEP/MAP Medium-Term Strategy 2022-2027 
confirms ‘support to MedECC as a voluntary science 
policy interface platform of Mediterranean climate 
scientists’.

The case study of MedECC’s First Mediterranean 
Assessment Report (MAR1) 

MedECC is an open and independent international 
scientific network of experts founded in 2015 
responding to these needs for a regional-level SPI 
in the Mediterranean, in the context of the 21st 
Conference of the Parties (COP21) to the United 
Nations Framework Convention on Climate Change 
(UNFCCC) held in Paris, France, in 2015. The network 
aims at gathering, updating, and consolidating 
the best available scientific knowledge on climate 
and environmental change and associated risks 
in the Mediterranean basin to render it accessible 
to policymakers, stakeholders, and citizens. Since 

https://www.unep.org/unepmap/what-we-do/monitoring-and-assessments
https://www.unep.org/unepmap/fr/who-we-are/institutional-set/med-pol
https://www.unep.org/unepmap/who-we-are/governing-and-subsidiary-bodies
https://www.unep.org/unepmap/who-we-are/governing-and-subsidiary-bodies/mcsd-members
https://wedocs.unep.org/bitstream/handle/20.500.11822/6084/16ig22_28_22_02_eng.pdf
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2018, the Plan Bleu/RAC35 of UNEP/MAP has  
hosted the MedECC Scientific Secretariat.  
MedECC is also supported by the Union for the 
Mediterranean (UfM), a regional, institutional 
intergovernmental platform gathering all EU 
member states and Southern and Eastern 
Mediterranean countries. MedECC published  
MAR1 in 2020 responding to the need for a 
comprehensive synthesis and assessment of recent 
trends climate and environmental change in the 
Mediterranean region including the likely future 
development of the region and the consequences 
of environmental change for natural systems, the 
economy, and human well-being. 

The development of MedECC reports follows an 
iterative drafting and review process, similar to 
the approaches used by the IPCC and the IPBES. 
The UNEP/MAP and UfM Secretariats organised  
a consultation between their policymakers  
and the MedECC coordinators and CLAs. These 
consultations included an online review of the  
draft SPM (April – June 2020)36 followed by a one-
day plenary session held remotely on 22 September 
2020. The consultation was attended by members 
of the MCSD Steering Committee, Plan Bleu Focal 
Points, members of the UfM Climate Change  
Expert Group (CCEG) and of the UfM Environment 
Task Force, the MedECC Secretariat, Steering 
Committee, and Coordinating Lead Authors, as 
well as UNEP/MAP, Plan Bleu and UfM Secretariat 
representatives. The aim of these consultations 
was to ascertain that MAR1 findings, as presented 
in the draft SPM, were fully comprehensible, 
unambiguous, and that the assessment of literature 
was transparent, objective, and complete. Attended 
by approximatively 100 participants, this plenary 
stakeholder consultation constituted an important 
step in reinforcing the science-policy dialogue.

The MedECC MAR1 SPM (MedECC 2020b) was 
formally endorsed by the Contracting Parties of the 
COP 22 of the Barcelona Convention and reflected 
in the Antalya Ministerial Declaration (Türkiye, 
December 2021) (UNEP/MAP 2021a, 2021b). It 
was also recognised as an important contribution 
of the scientific community to future climate and 
environmental actions in the Mediterranean region 

35  �https://planbleu.org/en

36  �The MedECC Secretariat received 453 comments on the draft SPM from 21 governments, decision-makers and partner organisations. In addition,  
196 comments were received on the MAR1 draft full report.

37  https://rm.coe.int/decision-jury-nsp2020/1680a0b27f

in the Ministerial Declaration of the Second UfM 
Ministerial Conference on Environment and Climate 
Action (Cairo, Egypt, October 2021) (UfM 2021).

In addition, MedECC contributed to the IPCC Sixth 
Assessment Report (AR6), with a cross-chapter 
paper dedicated to the Mediterranean for the first 
time (Ali et al. 2022). This chapter was prepared 
under the co-leadership of one of the MedECC 
coordinators, and several MedECC MAR1 authors 
contributed to it, ensuring a strong synergy across 
the two assessment reports. 

It is worth mentioning that the 2020 North-South 
Prize of the Council of Europe was awarded to 
MedECC for its efforts to address climate change 
and biodiversity conservation in the Mediterranean, 
in particular by elaborating the first-ever scientific 
assessment on climate and environmental change 
impacts in the Mediterranean Basin37. The jury 
stated that MedECC constitutes a concrete example 
of the vision of the Mediterranean Sea as a shared 
space for peace, development, and human rights. 
The ceremony took place on 9 December 2021 in 
Lisbon, Portugal.

https://planbleu.org/en/
https://rm.coe.int/decision-jury-nsp2020/1680a0b27f
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Geographical and temporal scope and current setting

Executive summary
The Mediterranean region covered in this 
Expert Analysis comprises the semi-enclosed 
Mediterranean Sea and its bordering countries, 
which belong to Europe, Asia and Africa. The current 
population is estimated between 480 and 520 million. 
The region comprises a variety of climate zones.

This Analysis aims to synthesise past and present 
observed trends in human mobility and migration, 
as well as future projections in all the related 
drivers, including changes in climate, environment, 
ecosystems, conflicts and security.

Due to its geographical continuity and diverse 
cultural, political, and economic settings, the 
Mediterranean region exhibits significant socio-
economic disparities between northern and 
southern countries. These inequalities increase the 
region's vulnerability to environmental challenges.

All Mediterranean subregions have warmed 
substantially during the last century. Observed 
warming now exceeds 1.5°C since the pre-industrial 
era. The region is therefore warming significantly 
faster than what is being observed globally.

Observed and projected precipitation trends are 
less robust than temperature trends. Interannual 
climate variability is considered the dominant 
driver of rainfall anomalies in the Mediterranean. 
The magnitude, direction and significance of trends 
vary between Mediterranean locations, except for 
consistent evidence of ongoing drying in the eastern 
parts of the Basin.

Climate-related extreme events, particularly heat 
waves and droughts, are expected to intensify in a 
continuously warming Mediterranean region.

Ongoing political instability and conflicts in North 
Africa and the Middle East are expected to continue 
to affect mobility patterns in the Mediterranean 
region. Despite increasing border controls, current 
migration flows are expected to increase in the 
coming decades.
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2.1 Definition of key terms

Environmental changes resulting from anthro-
pogenic activities have affected and influenced 
all terrestrial and marine ecosystems of the 
Mediterranean Basin in recent decades (MedECC 
2020b; Ali et al. 2022). Major manifestations of 
these impacts include changes in climate variables, 
that is, temperature, precipitation, extreme events, 
atmospheric circulation, as well as sea level rise, 
and changes in the physical and chemical properties 
of the sea. In addition, an ongoing increase in 
human population, enhanced terrestrial and marine 
pollution, as well as an unsustainable use of land and 
sea areas have added stress to environmental and 
human systems in the Mediterranean. Livelihoods 
are therefore significantly affected by these changes, 
for example, the lack of sufficient precipitation for 
rain-fed agriculture. Their impacts result in reduced 
predictability and higher uncertainties with regard 
to the availability of major resources, which may 
pose challenges to food security and livelihoods, 
and affect social structures and human health of 
communities and countries. This may encourage 
voluntary as well as involuntary human mobility 
and migration. Uncertainties in the magnitude and 
spatial distribution of climate change and its impacts 
in the individual sub-regions of the Mediterranean 
may also lead to tipping points being crossed38. 
The consequences of passing tipping points will 
challenge community integrity, leadership and 
traditional conflict resolution mechanisms.

The following provides definitions of key notions and 
terms used and described throughout this Expert 
Analysis.

2.1.1 Human mobility and its different forms

Human mobility occurs across three dimensions: 

the choice of the movement of an individual or 
a group of individuals, on a spectrum from fully 
voluntary to involuntary (forced) (de Haas 2021); 
spatial scales, in terms of the distance migrants 
travel inside the borders of their own countries 
or the borders they cross; and 
the temporal scale and duration of their stay away 
from their home location, whether seasonal, 
temporary or permanent. 

38  �In climate science, a tipping point is a critical threshold that, when crossed, leads to large, accelerating and often irreversible changes in the climate 
system (Lenton et al. 2019).

Disaggregating movement along the voluntary to 
involuntary continuum is quite complex. It requires 
determining the degree to which a person/household 
has come under pressure from altered conditions, 
as well as the degree of freedom they have in  
making a mobility decision. Usually, voluntary 
movement entails some element of freedom of choice, 
whereas displacement or involuntary relocation 
implies constraints on the degree of freedom.  
Terms usually associated with environmental 
and climate migration therefore include  
environmentally-induced involuntary migration, 
climate change-induced migration, climate 
migrants, ecological or environmental refugees, 
climate displacement, distress migration, and 
climate refugees. While the latter is a popular  
term, it is also considered somewhat problematic, 
since ‘refugee’ is used as a legal category,  
limited to people fleeing persecution owing to 
factors such as their race, ethnicity, or political 
beliefs. 

Migration can also be split into two major types of 
‘spatial scaled’ migration: internal migration and 
international/external migration, whose processes, 
causes and consequences often differ significantly. 
Internal migration refers to a change of residence 
within national boundaries, such as between 
states, provinces, cities, or municipalities. It 
mostly includes a four-way classification: (1) rural- 
to-rural migration; (2) rural-to-urban migration;  
(3) urban-to-rural migration; and (4) urban-to-
urban migration. 

Although it strongly varies among countries, the 
prevalent form of internal migration appears to 
be rural-to-urban migration (Lucas 2015). Due to 
factors such as economic opportunities concentrated 
in urban areas and industrialisation, individuals 
from rural areas are often attracted by employment 
prospects, better livelihoods, education, and other 
amenities. As a result, rural-to-urban migration is 
the dominant form of internal migration in many 
countries undergoing significant economic and 
social transformations.

International migration refers to a change of 
residence across national borders. International 
migrants can be further classified into legal 
immigrants who move with the legal permission 
of the receiving state, undocumented immigrants 

1
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who move without legal permission, and refugees 
who cross an international boundary to escape 
persecution.

In terms of the duration of stay, migration can be 
classified into three types: permanent, temporary, 
and seasonal/circular migration (although 
these three categories might not necessarily be 
exhaustive). The migrant’s intention to permanently 
change their residence distinguishes permanent 
migration from temporary/seasonal migration. In 
permanent migration, the usual place of residence 
of a migrant changes and the likelihood of returning 
home is small. In the case of temporary and 
seasonal migration, however, migrants continue to 
remain usual members of the household and tend 
to move circularly between the places of origin and 
destination.

In the context of climate change, the Conference 
of the Parties (COP 16) to the United Nations 
Framework Convention on Climate Change 
(UNFCCC) highlighted three types of human 
movement in December 2010: (1) migration;  
(2) displacement; and (3) planned relocation 
(UNFCCC 2011; Black et al. 2013).

While migration is generally regarded as a 
predominantly voluntary movement, displacement 
is mostly understood to refer to a predominantly 
forced movement. Planned relocation describes 
a process in which individuals or groups are 
physically relocated from their homes and settled 
permanently in a new location; it may be involuntary 
or voluntary, depending on the circumstances. 
Migration, displacement, and (planned) relocation, 
however, are not the only categories that need to be 
understood.

In the context of environmental change, increasing 
attention has also focused on so-called ‘trapped 
populations’ (Black et al. 2011; Adger et al. 2015). 
That is, people who, although they would like to 
move, are unable to do so because of mobility 
constraints. Examples of such constraints include 
old age or disability, lack of economic or social 
capital, or legal formalities (Carling 2002; Wiegel et 
al. 2019; Schewel 2020). In contrast, there are also 
‘voluntarily’ immobile people who choose to remain 
in place despite the adverse effects of environmental 
change. This may result from a close attachment to 
the home location or cultural reasons, such as the 
ancestral links people have with their land (Adams 
2016; Farbotko et al. 2020; Zickgraf 2021).

These complex and different forms of mobility can 
be broadly summarised using the definition of the 

International Organization for Migration (IOM): 
‘Migration includes the movement of a person or 
a group of persons, either across an international 
border, or within a State. It is a population movement, 
encompassing any kind of movement of people, 
whatever its length, composition and causes; it 
includes migration of refugees, displaced persons, 
economic migrants, and persons moving for other 
purposes, including family reunification’ (IOM 2018). 
Accordingly, IOM defines a migrant as ‘any person 
who is moving or has moved across an international 
border or within a State away from their habitual 
place of residence, regardless of (1) the person’s 
legal status; (2) whether the movement is voluntary 
or involuntary; (3) what the causes for the movement 
are; or (4) what the length of the stay is’.

2.1.2 Other important definitions

Climate adaptation: In human systems, the process 
of adjustment to actual or expected climate and 
its effects, in order to moderate harm or exploit 
beneficial opportunities. In natural systems, 
the process of adjustment to actual climate and 
its effects; human intervention may facilitate 
adjustment to expected climate and its effects (IPCC 
2023). 

Climate change: The United Nations Framework 
Convention on Climate Change defines climate 
change as: ‘a change of climate which is attributed 
directly or indirectly to human activity that alters 
the composition of the global atmosphere, and 
which is in addition to natural climate variability 
observed over comparable time periods’ (UN 
General Assembly 1994, Article 1, para 2). The 
UNFCCC thus makes a distinction between climate 
change attributable to human activities altering the 
atmospheric composition and climate variability 
attributable to natural causes (IPCC 2023).

Climate migrants: The term ‘climate migrants’ 
is often debated in literature and is considered a 
misleading label, as it suggests a direct causal 
and exclusive relationship between climate and 
migration. The literature shows that many key 
factors such as governance and socio-economic 
vulnerability (unrelated to climate modifications) 
drive migration, along with other environmental 
factors (e.g. pollution). A dynamic combination of 
variables is at play over time, often dictating choices 
even when conditions are dire.

Conflict: A conflict is broadly defined in this report 
as collective actions of varying levels of intensity 
driven by diverging political interests, ranging 
from protest to non-lethal riot events, civil conflict 
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and war. Conflicts can be inter-state (conflicts 
between two or more governments), or intra-state, 
that is, conflicts between a government and a non-
governmental party, with no interference from other 
countries. 

Disaster: A serious disruption of the functioning of a 
community or society at any scale due to hazardous 
events interacting with conditions of exposure, 
vulnerability and capacity, leading to one or more 
of the following: human, material, economic and 
environmental losses and impacts (UNDRR 2017).

Environmental change: ‘Environmental change is a 
change or disturbance of the environment through 
natural ecological processes’ (Johnson et al. 1997).

Environmental migrants: Based on the three 
above-mentioned dimensions, the IOM defines 
environmental migrants as ‘persons or groups of 
persons who, for compelling reasons of sudden or 
progressive changes in the environment…[including 
but not limited to climate]…that adversely affect 
their lives or living conditions, are obliged to leave 
their habitual homes, or choose to do so, either 
temporarily or permanently, and who move either 
within their country or abroad’ (IOM 2007, para 6).

Exposure: The presence of people; livelihoods; 
species or ecosystems; environmental functions, 
services, and resources; infrastructure; or economic, 
social, or cultural assets in places and settings that 
could be adversely affected. According to the United 
Nations Office for Disaster Risk Reduction (UNDRR), 
exposure is ‘the situation of people, infrastructure, 
housing, production capacities and other tangible 
human assets located in hazard-prone areas’ 
(UNDRR 2017).

Hazard: A process, phenomenon or human activity 
that may cause loss of life, injury or other health 
impacts, property damage, social and economic 
disruption or environmental degradation. Hazards 
may be natural, anthropogenic or socio-natural 
in origin. Natural hazards are predominantly 
associated with natural processes and phenomena. 
Anthropogenic hazards, or human-induced hazards, 
are induced entirely or predominantly by human 
activities and choices. Several hazards are socio-
natural, as they are associated with a combination 
of natural and anthropogenic factors, including 
environmental degradation and climate change 
(UNDRR 2017).

Human rights: Human rights are rights inherent 
to all human beings, regardless of race, sex, 

nationality, ethnicity, language, religion, or any other 
status (e.g UN General Assembly 1948; UN General 
Assembly 1989). Human rights include the right to 
life and liberty, freedom from slavery and torture, 
freedom of opinion and expression, the right to work 
and education, freedom of movement and residence, 
right to seek and enjoy asylum from persecution in 
other countries, and many more. Everyone is entitled 
to these rights, without discrimination.

Livelihood: The resources used, and the activities 
undertaken in order for people to live. The 
entitlements and assets to which people have access 
usually determine livelihoods. Such assets can be 
categorised as human, social, natural, physical or 
financial.

Resilience: The capacity of interconnected social, 
economic and ecological systems to cope with a 
hazardous event, trend or disturbance, responding 
or reorganising in ways that maintain their essential 
function, identity and structure. Resilience is a 
positive attribute when it maintains capacity for 
adaptation, learning and/or transformation (IPCC 
2023). 

Risk: The potential for adverse consequences for 
human or ecological systems, recognising the 
diversity of values and objectives associated with 
such systems. In the context of environmental 
change, risks can arise from potential impacts 
of climate change as well as human responses 
to environmental change. Relevant adverse 
consequences include those on lives, livelihoods, 
health and well-being, economic, social and cultural 
assets and investments, infrastructure, services 
(including ecosystem services), ecosystems and 
species (IPCC 2023).

Vulnerability: The propensity or predisposition to 
be adversely affected. Vulnerability encompasses a 
variety of concepts and elements including sensitivity 
or susceptibility to harm and lack of capacity to cope 
and adapt. See also Exposure and Risk. (IPCC 2023).
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2.2 Spatio-temporal scopes of the report

2.2.1 Geographical scopes

2.2.1.1 The Mediterranean Basin and migration 
routes

While the Mediterranean Sea is a well-defined 
water body bounded by the Strait of Gibraltar, the 
Dardanelles Strait, and the Suez Canal (Figure 2.1), 
several definitions are used to describe the land 
boundaries of the Mediterranean Basin. It comprises 
the semi-enclosed Mediterranean Sea with 
bordering countries, which belong to Africa, Asia, 
and Europe, at the crossroads of three continents. 
The Mediterranean region is known for its great 
environmental and socio-cultural richness and is 
characterised by unique ecological and physiographic 

features, as well as its historical and cultural heritage 
(Abulafia 2011).

Due to human activities, the Mediterranean Basin 
has undergone continuous modifications of its 
environment and socio-economic conditions over 
several millennia. For instance, only 23.7% of the 
Mediterranean population lived in southern countries 
in 1950, while this proportion was 46.3% in 2020 
(MedECC 2020a).

In political terms, the United Nations Environment 
Programme Mediterranean Action Plan (UNEP/
MAP) covers 21 countries, which are Contracting 
Parties (CPs) to the Barcelona Convention. This 
excludes Jordan and Portugal, which do not border 
the Mediterranean, as well as Gibraltar (United 
Kingdom) and Palestine, which hold observer 

Figure 2.1 | Topography, bathymetry, major urban areas, container ports, and regional boundaries of the 
Mediterranean region. Map showing topography and bathymetry (colour bar in metres), main urban areas 
(population in thousands for 2020, from www.naturalearthdata.com), container ports (millions of TEU [twenty-
foot container equivalent units] for 2017, from International Association of Ports and Harbours), and the 
borders of the Mediterranean region used in WGI AR6 Chapter 10 (Doblas-Reyes et al. 2021). Source: Figure 
CCP4.1 in Ali et al. (2022).

http://www.naturalearthdata.com
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status. The population of the Mediterranean region, 
as defined here, totals approximately 480 million 
inhabitants (EEA 2019). However, taking a larger 
geographical area into account and considering  
the above-mentioned countries (i.e. Jordan, 
Palestine, Gibraltar/UK, and Portugal), the population 
of the Mediterranean Basin is estimated at about  
540 million people (UN DESA 2019).

Approximately one third of the Mediterranean 
population is concentrated in its coastal zones, and 
about 250 million people are in coastal hydrological 
basins. Moreover, a large proportion of the industrial 
infrastructure and urban settlements are located 
near the sea. This includes extensive harbour, 
shipbuilding and dockyard facilities, since the 
Mediterranean Sea represents one of the busiest 
shipping routes globally. Since the Mediterranean 
region is also the world’s leading tourist destination, 
a significant number of international tourists have 
visited Mediterranean countries in recent years. 
In the future, the Mediterranean population could 
increase to 657 million by 2050 and 694 million by 
2100, with 55.5% and 64.6% of the population living 
in southern countries in 2050 and 2100, respectively 
(UN DESA 2019).

Following the earlier physical assessment by MedECC 
(MedECC 2020a), the geographical scope of this 
report comprises a regular latitude-longitude box 
(29°N to 47.5°N and 10°W to 39°E). This box includes 
regions with non-Mediterranean climates, including 
the Alps, the Eastern Balkans, and part of the Sahara. 
This definition of the Mediterranean region is slightly 
larger than the MED zone adopted in IPCC-AR5 (IPCC 
2013) and quite similar to the MED zone adopted in 
the cross-chapter on the Mediterranean in IPCC-AR6 
(Ali et al. 2022) (Figure 2.1).

2.2.1.2 Routes of migration flows, and countries 
of origin

Migration through the Mediterranean involves 
individuals from various countries in Africa, the 
Middle East, and parts of Asia (Pace and Monnet 
2016). Data on refugees travelling through the 
Mediterranean are collected by the European Union 
Agency for Asylum (EUAA)39, and data on migration 
flows are collected by the International Organization 

39  https://euaa.europa.eu/asylum-knowledge/data-analysis-and-research

40  https://gmdac.iom.int/data-and-resources

41  https://www.consilium.europa.eu/en/policies/eu-migration-policy/#routes

for Migration (IOM)40. Corresponding migration 
fluxes are usually described and classified as 
‘migration routes’.

The Western African and Western Mediterranean 
route corresponds to migrations via the 
Mediterranean Sea to mainland Spain and by land to 
the Spanish enclaves of Melilla and Ceuta in North 
Africa (European Council: Council of the European 
Union 2023). Migrants mostly depart from Morocco, 
Mauritania, Senegal and Gambia, and then sail 
along the West African coast to reach the Canary 
Islands. Migrants and asylum seekers also use the 
Central Mediterranean route to enter the EU. They 
embark on journeys from North Africa, and Türkiye, 
crossing the Mediterranean Sea to reach Italy and 
Malta. Countries of origin using this migration route 
include mainly Bangladesh, Côte d’Ivoire, Egypt, 
Guinea, and Pakistan. The Eastern Mediterranean 
and the Balkans route mostly refers to migrations 
through Bulgaria, Cyprus, and Greece. Large 
numbers of refugees seeking shelter originate 
mostly from Afghanistan, Iraq, Pakistan, Palestine, 
Somalia, Syria, and Türkiye.

Specific countries of origin of migrants vary over 
time due to political, economic, and social factors. As 
an example, migration by sea in the Mediterranean 
region was characterised by a massive increase in 
the number of refugees seeking shelter from the 
Syrian civil war in 2015, but these fluxes were 98% 
lower in 2020 due to EU measures to tackle migrant 
smugglers.41 

2.2.1.3 Mediterranean destination countries

Most individuals follow the previously described 
migration routes to seek refuge, economic 
opportunities, or better living conditions. Major 
corresponding destination countries in the 
Mediterranean region thus include many European 
countries including, but not limited to: Italy (Sicily, 
southern mainland coast), Spain (Andalusia, the 
Canary Islands), Greece and the Cyclades, Malta, 
Cyprus, and France (e.g. Crawley et al. 2016; IOM 
2018, 2019, 2021).

Many states in North Africa also play important and 
varying roles in Mediterranean migration dynamics, 

https://euaa.europa.eu/asylum-knowledge/data-analysis-and-research
https://gmdac.iom.int/data-and-resources
https://www.consilium.europa.eu/en/policies/eu-migration-policy/#routes
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including serving as departure points, transit 
countries, and in some cases, destinations for 
migrants (ICMPD 2017; IOM 2021). These countries 
include Libya (despite its own internal conflicts 
and challenges), Tunisia, and Algeria (although the 
Algerian government has implemented measures 
to curb irregular migration). However, due to the 
nature of migration patterns and geopolitical  
factors, European countries remain the primary 
destinations for many migrants crossing the 
Mediterranean (Crawley et al. 2016; Hanson and 
McIntosh 2016).

2.2.2 Temporal scale and temporal scope of 
this report

In this section, we refer mainly to scales and scopes 
associated with past and present climate conditions, 
and to future projections of climate variables.

In climate sciences, different periods and time 
frames are used to assess climate modifications 
throughout Earth’s history, mostly depending on  
data availability (IPCC 2007, 2013, 2021). For  
instance, instrumental observations of tem-
perature can be found from the second half of 
the 18th century, but only in some European 

countries. Precipitation monitoring is also lar-
gely heterogeneous in both temporal and spa-
tial scales within the Mediterranean region.  
This is the result of insufficient data stemming  
from old networks in early recordings in some  
countries, or from incoherent observations over a 
short period (Morbidelli et al. 2020). Palaeoclimate 
proxy information provides the basis for recons-
tructing climates before the instrumental period. 
Past climate information for the Mediterranean is 
preserved in natural archives, such as marine and 
lacustrine sediments, corals, tree rings, loesses, 
and cave deposits (speleothems), as well as various 
sources of documentary evidence (Zittis et al. 2022).

Projected future changes are typically described 
relative to a recent period, which serves as a 
baseline reference. This is typically a recent 20 
to 30-year long period that covers the end of the 
20th and/or the beginning of the 21st century. 
Current and upcoming decades are very important 
transitional periods for prioritising and taking action 
to mitigate and/or adapt to environmental changes. 
In this Expert Analysis, the proposed future climate 
projections follow the IPCC-AR6 scenario approach 
and consider various possible climate policy and 
socio-economic pathways.
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2.3 Socio-economic and demographic 
trends: past, present, and future

The Mediterranean region comprises complex socio-
political settings. For millennia, the Mediterranean 
has been a unique geographical space, but it has 
been a politically, economically, and culturally 
divided region (except for the time of the Roman 
Empire). The modes of government in countries and 
regions have been continuously changing, whereas 
the geographical scope of the Mediterranean has 
remained unchanged over the past 5000 years of 
human history (Brauch 2010). These long-standing 
divisions are reflected in contemporary socio-
economic and political conditions across the region 
(Figure 2.2).

The variety of cultures, policies and governance 
approaches, and the diversity of social systems have 
also led to very different levels of socio-economic 
development between northern and southern 
Mediterranean countries (IPCC 2014; Rigaud et al. 
2018; MedECC 2020a; Ali et al. 2022; IDMC 2023). Per 
capita income levels are three to five times higher 
in southern European countries (France, Italy, and 
Spain, in particular), compared to countries on the 
southern and eastern shores of the Mediterranean 
Sea. While significant progress has been made in the 
southern and eastern countries over the last twenty 
years, instability and significant inequalities persist. 

This socio-economic gradient between northern 
and southern Mediterranean countries lies at the 
heart of the region’s vulnerability to environmental 
and climate change issues, since it exacerbates 
imbalances and leads to greater impacts of 
environmental changes on less-developed countries 
(which have limited capacity to deal with these 
impacts and to devise possible adaptation measures).

In the future, Mediterranean regions are expected 
to experience decreasing population growth along 
with other regions in the world, except for Europe 
(Figure 2.3). In Southern Europe, after a slight 
reduction during the century, population growth 
is set to increase from 2070. Improved healthcare 
and declining fertility rates may lead to an ageing 
population, which could pose challenges in terms of 
healthcare, pension systems, and labour productivity 
(UN DESA 2022).

The Mediterranean has been a major route for 
migration, and this trend is likely to continue in the 
coming years. Factors such as economic disparities, 
political instability, authoritarian regimes, conflict 
and climate change will contribute to increased 
migration flows (including educated and skilled 
people, with the consequent brain drain), affecting 
both destination countries and migrants themselves. 
Managing migration and addressing the root causes 
of displacement will remain key challenges.

Figure 2.2 | Spatial patterns and temporal evolution of economic and political indicators in the Mediter-
ranean since 2002. Spatial distribution within Mediterranean regions and temporal trends of gross domes-
tic product per capita (GDP PC), expressed in constant international dollars adjusted for purchasing power 
parities (PPPs) (left panel), and the Political Stability and Absence of Violence/Terrorism Index (right panel). 
Maps show spatial patterns, while time-series plots illustrate country-level trends; each curve in the lower 
panels represents one Mediterranean country. Source: World Bank data (https://data.worldbank.org/).

https://data.worldbank.org/
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Future trends may involve a shift towards knowledge-
based industries, technology, renewable energy, and 
the digital economy (Randone et al. 2017). Efforts to 
attract foreign investment and develop innovative 
sectors could drive economic diversification and 
create new employment opportunities. Urbanisation 
is also expected to rise continuously, with the growth 

of megacities and coastal urban centres. This trend 
may lead to increased pressure on infrastructure, 
public services, and resources. Innovative urban 
planning, sustainable development and investment 
in smart cities will be crucial to address the 
challenges associated with rapid urbanisation.

Figure 2.3 | Future demographic and socio-educational projections for the Mediterranean region from 
2022 to 2100. Future projections for the Mediterranean include median age (top left), life expectancy (top 
right), net migration (in thousands, middle left), population growth (middle right), average years of schooling  
(bottom left) and educational gender gap (difference between the proportion of females and the proportion of 
males by level of educational attainment for the population over 15 years of age, bottom right). Data obtained 
through the Wittgenstein Centre Human Capital Data Explorer (https://dataexplorer.wittgensteincentre.org/wc-
de-v2/; European Commission: Joint Research Centre (2018)).
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2.4 Major trends of climate changes in the 
Mediterranean: past, present, and future
The broader Mediterranean region includes a variety 
of climate zones ranging from temperate (e.g. 
northern Mediterranean coast) to semi-arid and arid 
(e.g. North Africa and the Middle East) or even colder 
regimes in the higher mountain zones, such as the 
mountainous areas of the Alps (Beck et al. 2018). 
Overall, the region is characterised by temperate, wet 

winters and warm to hot, dry summers (Seager et al. 
2019).

Following global trends, the region has warmed 
substantially during the last century, with higher and 
accelerating mean temperature trends over the last 
four decades, particularly in the eastern parts of the 
Basin (Cramer et al. 2018; MedECC 2020a; Zittis et al. 
2022). This regional warming has already reached the 
1.5°C level since the pre-industrial era (Cramer et al. 

Figure 2.4 | Projected changes in temperature and precipitation across the Mediterranean region by the 
end of the 21st century. Spatial distribution of projected changes in extreme temperature and total precipi-
tation by the end of the 21st century with respect to the 1995–2014 period for +1.5°C (left column) and +3°C 
(right column) global warming: mean summer (June to August) temperature (°C, a, b), number of days with 
maximum temperature above 40°C (days, c, d), total precipitation during the cold season (October to March) 
(%, e, f). Source: Figure CCP4.2 in Ali et al. (2022).
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2018). In addition to mean temperatures, an increase 
in the frequency and intensity of heat extremes has 
also been observed (Donat et al. 2014; Perkins-
Kirkpatrick and Lewis 2020; Erlat et al. 2021). There 
is high confidence in attributing these trends to 
human causes (IPCC 2021). The temperature of the 
Mediterranean waters has also increased (Darmaraki 
et al. 2019; Castellanos et al. 2021), posing additional 
challenges to marine ecosystems and facilitating the 
intrusion of alien species (MedECC 2020a).

Rainfall trends are less robust, and interannual 
climate variability is still among the dominant drivers 
of precipitation anomalies in the Mediterranean 
(Tanarhte et al. 2012; Caloiero al. 2018a; Zittis 
2018; MedECC 2020a). The magnitude, signs, and 
significance of trends can vary according to location, 
season, and period of focus (Bartolini et al. 2018; 
Serrano–Notivoli et al. 2018; Zittis 2018; Scorzini 
and Leopardi 2019). Nevertheless, particularly in the 
eastern parts of the Mediterranean, there is evidence 
of a transition to drier conditions (Cook et al. 2016; 
Deitch et al. 2017; Caloiero et al. 2018b; Mathbout et 
al. 2018).

Extreme weather events can affect the well-being 
of Mediterranean societies by causing casualties, 
property loss and substantial impacts on agriculture, 
food and water resources. However, extreme weather 
can also impact other socio-economic activities 
such as labour productivity, transportation, energy 
production, and tourism (Waha et al. 2017; Lange 
2019; García–León et al. 2021; Hochman et al. 2022). 
Such disruptive weather events relevant to the region 
include heat waves, droughts, extreme precipitation, 
and windstorms. 

The region is considered a climate change hotspot 
because it is warming faster than global rates, 
particularly over the last four decades. This regional 
acceleration is driven by soil moisture depletion and 
declining aerosol trends (Urdiales-Flores et al. 2023). 
In addition, temperature and precipitation are changing 
and expected to change further in opposite directions 
(increasing and declining trends, respectively), a 
combination that amplifies the impacts on societies 
and ecosystems. In addition, significant changes in 
the variability of precipitation and temperature are 
also expected in the future (Giorgi 2006; Zittis et 
al. 2019). Extreme events, particularly heat waves 
and droughts, are expected to intensify in a warmer 
world (Almazroui et al. 2021; Coppola et al. 2021; 
Hochman et al. 2022). Since parts of the region are 
already hot during summers, future heat extremes 
of increased severity, frequency and duration will be 
one of the major challenges for the Mediterranean. 

This is a robust outcome for all scenarios, modelling 
approaches and heat wave definitions (Lelieveld et al. 
2016; Zittis et al. 2016; Bador et al. 2017; Varela et al. 
2020; Zittis et al. 2021b). Regions that are likely to be 
affected by extreme heat events also include countries 
in Sub-Saharan Africa, western Asia or other origin 
countries of migration. (Figure 2.4). 

Due to the combined warming and drying effect, the 
region is considered to be a global hotspot for future 
droughts, even under intermediate forcing scenarios 
(Spinoni et al. 2020, 2021). More frequent and 
severe events will further challenge several sectors 
including food production, energy and water resource 
management, and human health. These impacts may 
also accumulate in time and space across sectors, 
amplifying the adverse climate-related risks for 
populations (Byers et al. 2018; Brouillet and Sultan 
2023). In the Mediterranean, the combination of 
increasing extreme temperatures and sufficiently 
high humidity will result in and amplify heat stress 
on people (Diffenbaugh et al. 2007; Brouillet and 
Joussaume 2019).

As already mentioned, projections of extreme 
precipitation are less robust, in contrast to projected 
temperature developments, and the inter-model 
agreement of future trends is lower than, for example, 
extreme heat or droughts. This is partially due to the 
short duration and local nature that characterises 
such events. However, individual rainfall events 
that could occur at any time and location in the 
Mediterranean can be of unprecedented magnitude 
(Donat et al. 2019; Zittis et al. 2021a). Particularly  
for the predominantly arid territories of northern 
Africa, such torrential events can account for more 
than half of annual precipitation totals, posing 
additional challenges to water management, 
agriculture, and urban environments. 

The physicochemical properties of the waters of the 
Mediterranean Sea are also being impacted. There 
is increasing evidence that Mediterranean water 
masses are becoming warmer, with observed trends 
ranging from +0.29 to +0.44°C per decade (Cherif et 
al. 2020). The mean sea level in the Mediterranean 
is currently rising at a rate of 2.8 ± 0.1 mm yr–1, 
which is consistent with a global sea level rise of  
3.1 ± 0.4 mm yr–1. Ocean acidification is an additional 
serious consequence of climate change with 
complex organism-to-ecosystem effects (Hassoun 
et al. 2015, 2022) and negative impacts related to 
ecosystem services such as food provision or carbon 
sequestration. These trends will likely continue in the 
future, exacerbating impacts on ecosystems, critical 
infrastructure and coastal aquifers (Cherif et al. 2020).
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2.5 Past and current patterns and trends in 
migration and conflict 

2.5.1 Diachronic responses to environmental 
change 

Archaeology, history and paleoenvironmental 
sciences can provide a deep-time, cross-cultural 
understanding of human-environment relations 
as they shed light on short- and long-term human 
responses to environmental change (Schug 2020; 
Baby-Collin et al. 2021). The impact of climate on the 
rise and decline of civilisations, human migration, 
and violent conflict throughout history has been the 
object of debate between climate (neo)determinists 
and sceptics (Brauch and Scheffran 2012). In light 
of contemporary concerns about global warming, 
reflections on past environmental hazards and 
disasters and associated human responses have 
gained momentum, and the catastrophic approach 
has become increasingly popular (Budja 2015). 

Regarding the Mediterranean, ample evidence 
supports complex patterns of environmental 
variation and change at different temporal and 
regional scales from prehistoric times (Lionello 
2012). Numerous recent case studies, employing 
diverse paleoenvironmental and paleoclimatological 
proxies, have shown that past human societies in the 
Mediterranean have adapted to climatic variation 
and change in different ways. This emphasises their 
dynamic character and inventiveness, as well as 
the effectiveness of alternative adaptive strategies. 
In the central Sahara, human groups adapted to a 
climate transition from moist and stable conditions 
to an unstable and arid climate during the 4th 
millennium BCE. To do so, they increasingly relied 
on transhumance42, an adaptive strategy of limited 
effectiveness when the climate turned hyper-
arid in the lowlands. In contrast, an emphasis on 
sedentism43  in oasis areas and sheep and goat 
husbandry in upland areas proved durable under 
these circumstances (Clarke et al. 2016). 

The impact of the 4th millennium aridification 
has been the subject of another study. Roberts 
et al. (2011) examined increasing aridification 
during the 4th, 3rd, and 2nd millenia BCE, and  
its potential association with major transitions in 
the eastern Mediterranean archaeological record: 

42  �Transhumance is the action or practice of moving livestock from one grazing ground to another in a seasonal cycle, typically to lowlands in winter and 
highlands in summer.

43  Sedentism is the practice of living in one place for a long time.

Chalcolithic/Early Bronze Age, Early Bronze Age/
Middle Bronze Age, and Late Bronze Age/Iron Age. 
The last two of these transitions were characterised 
by population decline and political collapse.  
However, the Chalcolithic/Early Bronze Age transition  
witnessed the emergence of Dynastic Egypt, the 
earliest Mesopotamian city states, and other  
major cultural transformations, without a collapse  
of pre-existing social structures. Even for the 
other two transitions, climate change appears to 
have merely acted as an external factor, which 
accentuated internal societal tensions, especially 
in centralised states. Indeed, highly specialised 
societies in certain territories (e.g. northeastern 
Syria during the Akkadian Empire) faced major 
socio-economic crises, eventually resulting in 
societal collapse. In contrast, other territories (e.g. 
most of the Middle Euphrates valley) continued 
to flourish at the end of the 3rd millennium BCE, 
likely because their social structure was less rigid, 
enabling them to adapt to changing circumstances, 
but also because they resided close to permanent 
water resources. The study by Roberts et al. (2011) 
therefore illustrates the diverse impact that climatic 
phenomena had even in the same regions during 
different periods, but also within the same period 
across neighbouring sites.

In a more recent context, Preiser-Kapeller (2016) 
demonstrated that deterministic models of climatic 
impact on political and economic developments 
cannot fully capture the complex interplay  
between environmental parameters and social 
structures in mediaeval Mediterranean history.  
The author found that a ‘Collapse’ across the  
Eastern Mediterranean and Near East in the 
11th century cannot be supported by written, 
archaeological and natural scientific evidence. 
Instead, this period was characterised by high 
regional variation. Even when an economic/
demographic decline and/or political change is 
visible (e.g. in parts of Iran or Fatimid Egypt), 
climate-induced stress may have played a role, 
but these developments were still driven mostly 
by context-specific environmental, socio-economic 
and political dynamics. Moreover, Byzantium and 
Fatimid Egypt are examples of relative ‘resilience’, 
as both witnessed severe internal conflict and loss 
of territories in the 11th century, but core political 
and religious power structures survived.
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The above examples represent only a minuscule 
part of human-environment research conducted 
by historians, archaeologists, and other specialists 
in the Mediterranean. However, they demonstrate 
the need to avoid oversimplified and deterministic 
interpretations of human behaviour, which assume 
that deteriorating environmental conditions have 
to lead to migration and conflict. Human societies 
in diverse environments have shown resilience 
to long- and short-term episodes of climate  
change. When collapse occurred, it was the result 
of multiple stress factors and their interplay — 
environmental, but also political, economic and 
sociocultural (Knapp and Manning 2016).

2.5.2 Trends in migration and security and 
humanitarian challenges

The Mediterranean region continues to witness mixed 
migration flows involving refugees, asylum seekers, 
economic migrants, and irregular migrants. As 
mentioned earlier, countries in North Africa, such 
as Algeria, Libya, and Tunisia serve as departure 
points for many migrants attempting to reach Europe 
through the Mediterranean Sea (IOM 2018).

The so-called ‘Central Mediterranean route’ that 
spans from North Africa to Italy and Malta is considered 
one of the most challenging migration routes in the 
world (Malakooti and Fall 2020). Migrants commonly 

Figure 2.5 | Share of international migration stock in Mediterranean countries as a percentage of the total 
population per country. Source: UN DESA, Population Division (2020).
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undertake perilous journeys on overcrowded and 
unseaworthy boats, leading to numerous deaths. 
Nevertheless, migration routes can change based on 
various factors, including weather conditions, political 
developments, border controls, and the activities of 
smuggling networks (UNODC 2018). For instance, 
a decrease in the number of migrants taking the 
Eastern Mediterranean route (from Türkiye to Greece) 
has been observed due to the EU-Türkiye agreement 
and increased border security measures.

Due to the above factors, the influx of migrants 
results in significant security and humanitarian 
challenges within (and around) Mediterranean 
countries (Del Guercio 2019). Countries like Cyprus, 
Greece, Italy, Malta, and Spain have faced the strain 
of accommodating and processing large numbers 
of migrants (Figures 2.5 and 2.6), often resulting 
in strained resources and overcrowded reception 
centres.

Figure 2.6 | International migration patterns by country. (a) International migrant stock and percentage 
of migrant stock in population in 2020 per country (UN DESA, Population Division 2020). (b) International 
migration flows. Source: Abel and Yildiz (2022).
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2.6 Future projected trends in conflicts and 
migration

In the context of global warming, resulting impacts and 
consequent additive pressure will play a crucial role 
in driving future migration patterns. Rising sea levels, 
extreme weather events, and resource scarcity may lead 
to increased displacement, particularly in vulnerable 
regions like North Africa and the Middle East (Waha et 
al. 2017; Daoudy et al. 2022). Higher numbers of people 
attempting to cross the Mediterranean in search of 
safety and better livelihoods are thus expected in the 
coming years.

Ongoing conflicts and political instability in the Middle 
East and North Africa are also likely to continue to affect 
migration patterns in the Mediterranean (McKee et al. 
2017). The resolution of conflicts, such as the Syrian 
civil war and the Libyan crisis, will have a significant 
impact on the number of people seeking refuge or 
economic opportunities in Europe.

Social and economic factors attract migrants to 
European countries, and include employment 
opportunities, better shelter, and higher standards of 
living (Bouoiyour et al. 2019; Zanabazar et al. 2021). 
Host countries also need cheap and young labour 
forces to work for ageing societies and fill the gaps 
in the workforce. Some synthesis reports state that 
immigration could be seen as one of the strategic 
instruments to enable the European Union to cope with 

44  Dashboard of the Global Refugee Forum consulted on 12 March 2024: https://globalcompactrefugees.org/pledges-contributions

ageing and demographic imbalances (Apap 2002; Bijak 
et al. 2008).

European countries are also expected to continue 
implementing policies to manage migration and protect 
their borders. This may involve stricter border controls 
and enhanced surveillance, as well as cooperation 
with countries of origin and transit to prevent irregular 
migration. Such policies may influence the routes taken 
by migrants and the methods employed by smuggling 
networks (UNODC 2018).

The humanitarian response to migration in the 
Mediterranean is likely to evolve, with a possible 
focus on ‘burden- and responsibility-sharing’ among 
countries (UN 2018; Del Guercio 2019). This concept 
refers to a more equitable sharing of the responsibility 
and burden of hosting and supporting the world’s 
refugees among states (e.g. Suhrke, 1998; Dowd and 
McAdam, 2017; Luecke and Schneiderheinze, 2017; UN 
2018). It also takes into account existing contributions 
and differing capacities and resources among host 
countries. Nevertheless, this burden-sharing approach 
has not yet been made operational, with only six 
associated pledges from three states since 2019.44 

Discussions on fair distribution of responsibility, 
resettlement programmes, and improved reception 
conditions may shape future policies to address the 
needs of migrants and alleviate the strain on frontline 
countries.

https://globalcompactrefugees.org/pledges-contributions
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Executive summary
Water: Water scarcity is a prevailing condition in 
many Mediterranean countries, while ongoing and 
anticipated changes in climate conditions are likely 
to exacerbate this challenge. The western and 
central Mediterranean countries are characterised 
by markedly higher water availability than in the 
southern and eastern parts of the Basin where water 
for agriculture is the dominant consumer of available 
water (up to around 80%). The Mediterranean region 
has become highly urbanised, and urban structures 
face particularly severe challenges including 
increased warming compared to surrounding rural 
areas caused by the ‘heat island effect’ and increased 
demand for potable water for human consumption 
and the upkeep of green spaces in cities. Effective 
adaptation measures at the local to regional level 
are necessary to address these difficulties and lower 
the likelihood of local communities being forced to 
migrate (medium to high confidence). {3.1}

Food: Environmental change will induce adverse 
impacts on the agriculture and fisheries sectors. 
This will mainly be caused by longer-lasting and 
increasingly intense marine and terrestrial heat 
waves, as well as droughts and floods on land 
(medium to high confidence). These impacts will 
likely involve reduced farm and fisheries productivity 
and, in combination with non-climatic drivers of 
change, an exacerbation of risks to food security 
(domino effect). These trends apply to the entire 
Mediterranean Basin, with greatest challenges 
foreseen for southern and eastern Mediterranean 
countries (high confidence). {3.2}

Health: Conflicts and human migration, driven by 
a combination of climate-related and non-climate 
related factors, have significant implications for 
public health in the Mediterranean Basin. Conflicts 
beyond the Mediterranean region (i.e. Ukraine) 
can have indirect consequences for the health 
of Mediterranean populations, for example with 
regard to the provision of food or other essential 
daily life items. People living in conflict zones in the 
Mediterranean (such as Gaza or Syria), as well as 
refugees and immigrants arriving at their destination 
in Mediterranean countries from inside and outside 
the Mediterranean, experience disproportionately 
high rates of poverty and endure inadequate living 

conditions. This includes substandard housing, 
contaminated water, and insufficient healthcare 
facilities. Such poor conditions result in risks to 
human health and represent hotspots for outbreaks 
of infectious diseases. People living in conflict zones, 
as well as refugees and migrants, are also vulnerable 
to poorer mental health. The treatment of mental 
illnesses among both adult and child refugees, 
together with child malnutrition, are frequently 
neglected. The elderly, the chronically ill, people 
who work outdoors, and those from low-income 
backgrounds are particularly susceptible. {3.3}

Coasts: Sea level rise will increase the frequency and 
intensity of already existing coastal hazards such as 
flooding due to extreme sea levels, beach erosion 
and saltwater intrusion into soils and aquifers (high 
confidence). The impacts of these hazards will be 
exacerbated by future socio-economic developments 
in the coastal zone (e.g. population growth or decline, 
urbanisation levels and expansion, asset and critical 
infrastructure development) (high confidence). {3.4}

Ecosystems: The Mediterranean’s terrestrial, 
marine, and freshwater ecosystems are predicted 
to be adversely affected by environmental change. 
Forests are expected to experience increased 
drought, heat stress, wildfires, and pest vulnerability, 
while forecasts for freshwater ecosystems suggest 
that they will encounter declining water availability 
and the drying out of lakes. In marine ecosystems, 
increased sea-surface temperatures are likely to 
affect plankton availability and favour the occurrence 
of tropical invasive species, hence disrupting 
food chains. These impacts will be exacerbated 
by additional anthropogenic activities, including 
intensive agriculture, industrial development, and 
fisheries exploitation. Provisioning ecosystem 
services, including those associated with timber 
and non-timber forest products and fisheries, will 
decline. These trends have the potential to result 
in displacement, as communities may need to seek 
alternative livelihood opportunities (medium to high 
confidence). {3.5}

Energy: Extreme weather conditions affect 
conventional energy production operations such as 
coal mining and oil and natural gas exploitation. 
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Power plants may need to be modified to run at 
lower temperatures with lower efficiency if they 
rely on water bodies for their cooling needs. 
Extreme weather conditions also alter and affect the 
renewable energy production of solar photovoltaic 
systems, wind turbines, hydroelectric plants, and 
biomass production. Transportation networks, 
including those for electricity and conventional fuels, 
are expected to be impacted by climate change. 
Rising temperatures and erratic wind patterns are 
a clear threat to overhead cables and pylons used 
in the transmission of power. Environmental change 
will therefore have an impact on living conditions at 
the local to regional level, potentially resulting in 
decreased energy security for the vast majority of 
local populations due to increased needs for space 
cooling or devastating storm events. {3.6}

Interactions between sectors: Several sectors (i.e. 
water, food, health, coasts, ecosystems and energy) 
are affected by both environmental changes and 
socio-economic changes across the Mediterranean 
region (high confidence). The impacts on these 
sectors are highly interconnected (Figure 3.11), 
therefore resulting in compounding stresses on 
human livelihoods. The interaction of impacts 
across sectors, and their compounding effects, may 
potentially trigger conflict and migration across the 
region (medium confidence). {3.7}
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Introduction
The overall aim of Chapter 3 is to provide an overview 
of the impact of environmental change, including 
climatic drivers (e.g. extreme precipitation, heat 
waves, sea level rise) and non-climatic drivers 
that are not directly related to climate change 
(e.g. overfishing, pollution, dams, urbanisation, 
governance challenges), on a range of sectors that 
may endanger human life and livelihoods and cause 
conflict and/or migration. The findings for the sectors 
considered build on the main results of the First 
Mediterranean Assessment Report (MedECC 2020) 
(Figure 3.1). Sections 3.1–3.6 therefore discuss the 
impacts of environmental change on the respective 
sectors, how non-climatic factors exacerbate the 
pressures caused by environmental change, and the 
potential effect of these developments on conflict 
and migration. Whenever possible, each section 
additionally covers a number of cross-cutting 
themes, such as differences in urban versus rural 
areas, the interaction of climatic and non-climatic 
drivers in worsening environmental stresses, as well 
as regional differences across the Mediterranean 
Basin. Section 3.7 summarises and examines 
interconnections among all sectors in light of their 
potentially magnifying implications for migration  
and conflict.

3.1 Water

3.1.1 Introduction

Large parts of the Mediterranean have long  
struggled with water scarcity, but resourceful 
local populations have found innovative ways to 
efficiently manage this scarce resource. The amount 
of precipitation for a given region depends on ever-
changing climate conditions and the occurrence of 
extreme events. Since the industrial revolution in 
the late 19th century, changes in climatic conditions 
have resulted in significant warming, clearly 
impacting water availability in the Mediterranean 
Basin. Looking at the recent past, Figure 3.2 presents 
the spatial distribution of mean annual precipitation 
values based on CRU TS45 gridded datasets (Climatic 
Research Unit gridded Time Series, Harris et al. 

45  �CRU TS series of data sets (CRU TS = Climatic Research Unit Time Series) contain gridded monthly fields of precipitation, daily maximum and mini-
mum temperatures, cloud cover, and other variables covering Earth's land areas: https://crudata.uea.ac.uk/cru/data/hrg/

2014) for 1951–2009. It can be clearly seen that 
annual precipitation values for southern and eastern 
parts of the region amount to less than 800 mm yr–1, 
while the values for the northern part of the region 
lie mainly below 1000 mm yr–1 (Philandras et al. 
2011). The trend for the number of rainy days for the 
period 1951–2010 is decreasing for the western and 
central Mediterranean and slightly increasing for the 
eastern Mediterranean (Philandras et al. 2011).

The mean total annual renewable water availability 
per person amounts to 629 m3 capita–1 yr–1 for the 
MENA region, a value well below the water stress 
limit of 1000 m3 capita–1 yr–1 (Table 1 in Lange 2023). 
However, there is significant geographical variation 
between individual countries, with western and 
central parts of the Basin characterised by markedly 
higher values than those in the southern and eastern 
parts (Figure 3.3).

The rise in annual mean temperatures in the 
Mediterranean has already reached the 1.5°C level 
since the pre-industrial era (Cramer et al. 2018; 
Chapter 2, Section 2.4). Moreover, the frequency and 
intensity of extreme events (heat waves, droughts, 
heavy rainfall) have also markedly increased over 
the last few decades and are expected to continue 
to rise (e.g. Perkins-Kirkpatrick and Lewis 2020;  
Zittis et al. 2021). All these observations  
demonstrate a pronounced drying trend throughout 
the Mediterranean, with a particular emphasis on 
and increase in the risk of higher water scarcity in 
the eastern and southern parts of the region (see 
Figure 2.8 in Cherif et al. 2020). While not explicitly 
covered here, changes in environmental conditions, 
for example industrial pollution or the use of 
fertilisers and pesticides and their effects on surface 
and groundwater quality also significantly affect 
water availability.

3.1.2 Current state of water availability and 
spatial distribution

In most Mediterranean countries, agriculture is the 
dominant consumer of available water. On average, 
64% is used for irrigation, 11% for domestic use, 
and 25% for industry in the Mediterranean (Blinda 

https://crudata.uea.ac.uk/cru/data/hrg/
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Figure 3.1 | Infographic summarising the main results of the First Mediterranean Assessment Report 
(MAR1) published in 2020. Source: MedECC (2020).

Figure 3.2 | Spatial distribution of mean annual precipitation values based on CRU gridded datasets. Source: 
Philandras et al. (2011).
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2008; Mandi 2014; Fader et al. 2020; García-Vila et 
al. 2024). The Mediterranean Basin’s available water 
resources of between 1060 km³ yr–1 and 1452 km³ yr–1 
are unevenly distributed, with the northern countries 
holding 72 to 84%, while the eastern and southern 

countries receive the remaining 16 to 28% of the 
available water (EC 2007; Ferragina 2010). There 
is therefore a great deal of variation between 
Mediterranean sub-regions regarding the proportion 
of water consumed by various sectors (Table 3.1).

Figure 3.3 | Total renewable water resources per capita in the Mediterranean in 2017. Source: UNEP/MAP 
and Plan Bleu (2020).

Table 3.1 | Distribution of water use for individual sectors and sub-regions of the Mediterranean Basin. 
Source: Fader et al. (2020).

Water resources dependency Water resources per capita 
m3 per inhabitant/year 

Dependency

No Dependency

No Data

% of renewable water resources
originating outside the country

< 500 (Scarcity)

500 - 1,000 (Stress)

1,000 -1,700 (Vulnerable)

1,700 - 5,000 (Security)

> 5,000 (Comfort) Source: Aquastat, 2020 0 500250 km

Mediterranean 
sub-region

Water use for sector, %

Agriculture Industry Domestic

Northern 
Mediterranean 36 48 16

Southern 
Mediterranean 76 20 4

Eastern 
Mediterranean 79 6 13
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Given anticipated changes in climate up to the end of 
the century, reduced precipitation and extreme events 
(e.g. extended dry spells) will increase the risks of 
severe water scarcity (see Figures 2.10 and 2.11 in 
Cherif et al. 2020) in large parts of the Mediterranean 
Basin, transforming it into a global ‘drought hotspot’ 
(Spinoni et al. 2020).

A decrease in the water available for irrigation will 
have direct consequences for agricultural productivity 
and food security in some Mediterranean countries. 
It will also reduce the amount of environmental 
water, that is water needed to maintain healthy 
terrestrial ecosystems, and may lead to accelerated 
desertification in semi-arid and arid parts of the 
Basin. Both impacts will likely enhance pressure on 
local communities and may lead to forced mobility 
within and beyond national borders.

The Mediterranean is characterised by a high degree 
of urbanisation (e.g. Lange 2019), which is likely 
to increase over the next few decades. As a result 
of climate change, cities will suffer significantly 
enhanced warming compared to the surrounding 
countryside, caused by the ‘heat island effect’ (for 
more details, see Lange 2019). The resulting extreme 
conditions will not only affect human health and the 
indoor comfort of the urban population; they will also 
lead to rising demand for potable water and for water 
to maintain cities’ green spaces. Extreme heat will 
also require increased space cooling in public and 
private buildings. Both issues will increase water 
and energy needs in the context of the water-energy 
nexus (Lange 2019, 2022). Growing pressure on urban 
inhabitants may also give rise to increased migration 
away from the unbearably hot conditions of cities in 
the Mediterranean.

3.1.3 Human pressures and water management

The consequences of ongoing climate change and 
increasing water scarcity described above increase 
the pressure to develop effective adaptation strategies 
at the local to regional level. Water management in 
several Mediterranean countries is characterised 
by low efficiency and the decentralisation of 
responsibilities to various governmental institutions. 
Demand side management and the provision of 
incentives to reduce consumption are largely missing. 
In addition, many urban distribution networks are 
plagued by significant leakage problems (ageing 

46  �The term ‘virtual water’ refers to the water consumed at every step in a value chain of a given good, service or process. This water must therefore be 
‘expended’ to grow fruits or vegetables throughout the entire production process (see Graham et al. (2020)).

and the use of steel pipes), which reduce available 
potable water for city inhabitants.

Although technically feasible, advanced irrigation 
technologies combined with smart agricultural 
practices are still only rarely implemented in many 
Mediterranean countries. Moreover, the choice of 
crops and fruits cultivated in a given country should 
be adjusted to reduce agricultural water needs and 
minimise the inappropriate export of virtual water46 
to other countries.

There is an urgent need to effectively adapt to the 
expected increase in water scarcity, particularly 
in the southern and eastern countries of the 
Mediterranean Basin, in order to reduce the risk 
of further forced migration of local communities 
(more details on effective mitigation and adaptation 
strategies are provided in Lange 2019, 2022). Given 
the prospect of continued decreases in precipitation, 
alternative water sources will have to be utilised. 
Seawater desalination, already practised in some 
Mediterranean countries (e.g. in Algeria, Cyprus, 
Greece) and likely to be introduced in others, is only 
an option of limited viability. This is mainly because 
of the significant energy demand of desalination, 
and the resultant relatively high cost of desalinated 
water. Using renewable energy sources offers 
promising alternatives to provide the energy needed 
for desalination. Given the conditions in the southern 
and eastern parts of the Mediterranean Basin, solar 
or wind energy, or a hybrid solution involving both 
(or more) renewable energies are therefore feasible 
alternatives to using ground- and surface water under 
enhanced climate change-induced water scarcity.
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3.2 Food 

3.2.1 Historical and projected impacts of 
environmental changes on agriculture and 
fisheries sectors in the Mediterranean

Recent temperature increases and enhanced dry 
periods in the Mediterranean region have been most 
severe in the summer months, a crucial phenological 
stage for crops, with implications for agricultural 
production (Vogel et al. 2021). Examples of impacts 
identified include significant yield losses for wheat 
(up to –20% in Italy) and barley throughout the period 
between 1989 and 2009 (Moore and Lobell 2015). The 
livestock sector has also been adversely affected by 
increased thermal stress, especially within intensive, 
indoor production systems more prevalent in the 
northern Mediterranean. Indirect effects include land 
degradation (e.g. in the Algerian steppes, see Mouhous 
2005), reduced grassland productivity, limited water 
availability, and increased occurrence of pathogens 
and vectors (Lacetera et al. 2013; Blanco-Penedo et 
al. 2020). Past evidence throughout the region shows 
a link between an increase in temperature and the 
temperature-humidity index and increased mortality 
rates among dairy cows and sheep (Vitali et al. 2009), 
alongside declines in milk quality (Blanco-Penedo et 
al. 2020) and yields (Ramón et al. 2016; Hempel et al. 
2019).

The Mediterranean Basin has been identified 
as a climate change ‘hotspot’ (see Cherif et al. 
2020; Lionello and Scarascia 2020; Ali et al. 2022), 
with future climate change projections indicating 
continued intensification of warming under a range 
of emissions scenarios. By 2100, 4°C warming has 
been projected to result in severe drought-induced 
economic losses throughout Europe, particularly in 
the Mediterranean agricultural sector — potentially 
reducing its economic output by 10% (Naumann et 
al. 2021). In general, the greatest yield reductions 
are forecast for the southern Mediterranean. This 
will have particularly severe consequences for 
agricultural employment, which suffers from limited 
adaptive capacity (Aguilera et al. 2020). Crop growth 
models and land suitability studies have been carried 
out for a number of regionally important products. 
The lowest yield reductions are foreseen for maize 
(Olesen et al. 2011), especially in comparison to 
winter wheat, which will primarily be affected in rain-
fed areas (Moriondo et al. 2011; Saadi et al. 2015; 
Schilling et al. 2020). Significant Mediterranean-

wide reductions in sunflower yields have also been 
forecast due to the crop’s exposure to hot summer 
months, where the greatest increases in extremes 
are anticipated (Moriondo et al. 2011; Cramer et al. 
2018; Abd-Elmabod et al. 2020). Rain-fed tomatoes 
and horticultural crops are furthermore expected to 
be adversely impacted (Saadi et al. 2015; Aguilera et 
al. 2020). Declines in productivity are also expected 
for (rain-fed) olive and grapevines, not only as a 
result of increases in heat stress and drought but 
also from additional extremes, notably heavy rainfall, 
frost, and hail (Olesen et al. 2011; Tanasijevic et al. 
2014; Aguilera et al. 2020). For grapevines, these 
changes are reported to exacerbate adverse impacts 
on product quality (Ferrise et al. 2013; Cramer et al. 
2018). Northern Mediterranean regions are on the 
other hand projected to see an increase in suitability 
for a number of crops, including winter wheat, 
tomatoes, and olives (Saadi et al. 2015; Aguilera et al. 
2020, García-Vila et al. 2024).

Attribution studies indicate that anthropogenic 
climate change has increased the frequency 
and intensity of extreme heat wave events in the 
Mediterranean. In addition to enhanced heat stress, 
increases in extreme rainfall events and the risk 
of wildfires (Clarke et al. 2022) are likely. The 2003 
summer heat wave contributed to an increase in 
fire risk and the occurrence of mega-fires in France 
and Portugal. The severity of these events was 
significantly higher than previously observed, as fire 
conditions in France had formerly been observed at a 
probability of occurrence of less than 0.2% (Barbero 
et al. 2020; Clarke et al. 2022). There is evidence of 
direct adverse impacts of wildfires on agricultural 
production in the Mediterranean region in recent 
years, as witnessed in affected coastal agricultural 
lands in Greece in 2004–2005 (Stougiannidou and 
Zafeiriou 2022). However, more indirect effects have 
also been reported, such as reduced grape quality 
from wildfire smoke exposure in Italy (Brunori et al. 
2021). Flooding has also caused adverse impacts on 
the agricultural sector (e.g. Gil-Guirado et al. 2019), 
including livestock mortality and failed harvests 
(especially in conjunction with landslides; Amengual 
and Borga 2020). Additionally, waterlogging from 
flooding has reduced plant growth and yields, 
particularly in sensitive crops such as olives and 
avocados (Kourgialas 2021).

Infrastructure has also suffered from climate change 
impacts, particularly with regard to irrigation, 
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drainage systems, and soil conservation structures, 
resulting in increasing vulnerabilities of the 
agricultural sector to concurrent drought risk, as 
evidenced in Tunisia (Dahri and Abida 2020).

The spread of invasive agricultural weeds, pests and 
diseases is furthermore affected by climate change 
(e.g. through the spread of the olive fruit fly; Skuras 
and Psaltopoulos 2012; Ponti et al. 2014). Impacts on 
livestock vary distinctly between mixed production 
systems (primarily characterising the northern 
basin), where farmers benefit from production 
diversification, and open rangelands or industrial 
livestock systems (Cramer et al. 2018). Projections for 
the bovine sector include increased losses in monthly 
income throughout summer months because of 
changes to temperature and humidity (Hempel et al. 
2019), and declines in milk productivity (Lacetera et 
al. 2013), potentially increasing reliance on imports 
(Sraïri et al. 2013).

An additional impact of major concern to food 
production is sea level rise (Section 3.4.1) — 
particularly in the Nile Delta, where 25% of the land 
area lies at or below current sea levels, and where 
fertile agricultural areas are at risk of flooding and 
saltwater intrusion (Zittis et al. 2022).

The fisheries sector has been impacted by rising 
temperatures and more extreme summer heat 
waves. Mass mortalities first identified throughout 
the 1980s have since become a recurring feature, 
and were particularly severe in 1999, 2003, and 2008 
(Darmaraki et al. 2019; Garrabou et al. 2019). Climate 
change projections point towards an increase in 
the severity of marine heat waves (i.e. with regard 
to duration and intensity) in the Mediterranean Sea 
under mid- and high-end climate change scenarios 
(RCP4.5 and RCP8.5; Section 3.5.1). These events are 
forecast to become up to 42 times more severe than 
at present (Darmaraki et al. 2019). Opportunities for 
species to adapt by moving to higher latitudes are 
limited within the semi-enclosed Mediterranean Sea 
(Ben Rais Lasram et al. 2010; Albouy et al. 2012), and 
the region, like most of the world, is projected to see 
a further decline in catches and fisheries revenues 
(Lam et al. 2016). By 2050, more than 20% of exploited 
fish and marine invertebrates are forecast to become 
extinct in the region (Cramer et al. 2018).

3.2.2 Beyond direct impacts: indirect 
environmental effects and consequences

A number of additional processes are resulting 
in increased pressure and/or the deterioration of 
scarce resources in the Mediterranean region. These 
may either be independent from, or indirectly driven 

or exacerbated by climate change. Across the Middle 
East and North Africa, population numbers are 
expected to exceed 1 billion by the end of the century 
(Zittis et al. 2022), with smaller increases projected 
for northern and eastern Mediterranean countries 
(Malek et al. 2018). This trend, alongside tourism 
development, is intensifying pressure on freshwater 
resources (Zittis et al. 2022) and is further driving 
the urbanisation of coastal areas and the sealing and 
loss of agricultural land, with important implications 
for flood risk (Malek et al. 2018; Tramblay et al. 2019; 
Ferreira et al. 2022). Further concerns involve regional 
land degradation. Across Europe, the highest rates of 
soil erosion and loss of soil organic matter are found 
in Mediterranean countries (Ferreira et al. 2022). In 
Slovenia, 41% of agricultural land is estimated to be 
severely eroded, resulting in high economic losses 
associated with foregone yields, a trend that is also 
pronounced in Spain, Italy, and Greece (Panagos et 
al. 2018; Ferreira et al. 2022). Erosion is primarily 
driven by agricultural intensification — a process 
that is also driving the loss of organic matter (e.g. via 
intensive tillage), as well as soil pollution (e.g. nitrate 
contamination from livestock production, or pollution 
from excessive use of fertilisers and fungicides; 
Ferreira et al. 2022). In Morocco and Tunisia, 
land degradation is estimated to result in a 0.5% 
decrease in Gross Domestic Product. Additional soil 
degradation issues are associated with salinisation, 
exacerbated by groundwater abstraction, affecting 
crop yields (Ferreira et al. 2022). In Egypt, 90% of 
agricultural land is affected by salinisation and 
waterlogging (FAO and ITPS 2015).

The Mediterranean Sea is furthermore at risk of 
pollution from coastal activities (as it is home to 
numerous refineries and chemical plants), seaborne 
traffic, and (micro)plastics (Trincardi et al. 2023). 
Furthermore, few areas within the Mediterranean 
Sea are considered to represent sustainable 
fisheries, with the Adriatic Sea showing the highest 
levels of exploitation of commercial species and 
the EU Mediterranean displaying declining landings 
and overall negative economic trends (Colloca et al. 
2017). These trends are furthermore hampered by 
an increase in invasive species favoured by warming 
conditions, particularly in the eastern Mediterranean 
Sea and in connection with the Suez Canal (Cramer 
et al. 2018).

3.2.3 Implications for livelihoods, migration, 
and conflict 

Other impacts of adverse environmental changes 
include limited capacities for adaptation. This 
explains the high spatial variability in climate 
risk assessment for fisheries throughout the 
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Mediterranean Basin, with countries in North Africa 
displaying the highest risk scores (Pita et al. 2021) 
(Figure 3.4). Marine Protected Areas have been 
identified as an effective means of increasing fish 
biomass within rocky reefs of the Mediterranean Sea, 
but they need to take into account future changes in 
climatic gradients to ensure long-term conservation 
(Frid et al. 2023). The Mediterranean region has 
also seen an increase in aquaculture production, 
mitigating some of the declines in fisheries landings 
(Hilmi et al. 2021).

Uneven adaptation capacities have similarly been 
identified for Mediterranean croplands, with areas 
of greatest exposure to increased drought and heat 
stress also displaying lower adaptation potential 
(Zagaria et al. 2023). Core adaptation enablers have 
been identified as greater market accessibility and 
water/irrigation availability, higher land ownership 
rates, lower poverty levels, and suitable soil and 
slope conditions for resilient crop production 
(Zagaria et al. 2023).

Varying degrees of climate risk within the agriculture 
and fisheries sectors imply varying degrees of 
impact on Mediterranean livelihoods which, to a 
significant extent, are dependent on the type of 
environmental impact experienced. Sudden onset 
events (e.g. storms, floods) limit the potential for 
reactive adaptation and may result in immediate 
destructive outcomes through loss of land and 
infrastructure. They are therefore more likely to 

cause a loss of livelihoods, employment, and food 
security within subsistence agricultural households. 
These impacts are more often associated with 
temporary and short-distance forms of migration. 
With regard to slower-onset environmental change 
processes (including drought and land degradation 
from erosion and increased salinity), impacts on 
yields, produce quality, and fisheries landings are 
more often gradual. In these situations, migration 
is more likely to be identified as a ‘voluntary’ 
adaptation strategy – despite the limited potential for 
other forms of adaptation (MedECC 2020a). In such 
cases, the motivations for migration are primarily 
perceived as economic, and often occur along a 
rural-urban gradient (e.g. Fernández et al. 2019; 
Sobczak-Szelc and Fekih 2020), associated with an 
increase in poverty and a decrease in employment 
linked to declining suitability of farming and fishing. 
Environmental change may therefore be interpreted 
as an important intermediary or secondary factor 
for migration (Cai et al. 2016). This is particularly 
the case in contexts of pre-existing vulnerability 
(Fargues et al. 2020; Cundill et al. 2021) where food 
insecurity is one of several contributors to political 
instability (Ali et al. 2022). 

Figure 3.4 | Climate risk assessment for fisheries in the Mediterranean Basin. Source: Pita et al. (2021).
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3.3 Health 
3.3.1 Interconnections between conflict, 
human migration and environmental 
change, and impacts on public health

Public health, environmental change, conflict, and 
associated displacement and involuntary migration 
are all interrelated. Environmental changes have 
a profound direct impact on public health and 
also generate and exacerbate political conflicts 
and human migration. Migrants and refugees, in 
particular, face significant risks to their health 
and well-being, as they constitute a vulnerable 
population that is disproportionately impacted by 
conflicts (Matlin et al. 2018; Negev et al. 2019). 
Within the Mediterranean Basin, and mainly in the 
southern and eastern countries, factors such as 
severe drought, water shortages, and pollution 
(Section 3.1), food insecurity (Section 3.2), lack of 
adaptive capacity, and increased climatic risks all 
intensify political conflicts and aggravate regional 
disputes (Gleick 2014; Al-Delaimy 2020; Paz et 
al. 2021). Furthermore, extreme weather events 
and sea level rise (Section 3.4) force inhabitants to 
migrate (see Section 5.1.4 regarding the climate-
mobility association). Conflicts and migration 
therefore serve as determinants of both physical 
and mental illness.

Immigrants and refugees experience dispro-
portionately high rates of poverty and endure 
inadequate living conditions, including substandard 
housing, contaminated water, and insufficient 
healthcare facilities. The precarious conditions along 
migration routes, at destinations, and in refugee 
camps, along with environmental degradation 
such as land erosion, food insecurity, and water 
pollution, as well as climate change-induced events 
like extreme heat waves, cold spells, wildfires, and 
droughts, increase the vulnerability of immigrant 
populations. These conditions heighten the risk of 
malnutrition, infectious diseases, heat- and cold-
related morbidity and mortality, and mental health 
disorders, including post-traumatic stress disorder, 
depression, anxiety, and physical injuries during 
migration or in unsafe camps (Berry et al. 2018; 
Hayes et al. 2018; Bellizzi et al. 2020). Migration 
also leads to short- or long-term lack of access 
to essential determinants of health, including 
education, job security, and social networks. This 
exacerbates poverty, social stratification, social 
isolation, and loneliness among migrants.

Additionally, limited access to healthcare services 
poses a significant challenge for the health of 
migrants, with national or local health systems 

often ill-equipped to address these needs (Paz 
et al. 2021). In destination countries, refugees 
and immigrants typically have limited access to 
healthcare services, primarily relying on emergency 
care and immunisations, along with maternal and 
child preventive care. Healthcare coverage is largely 
inadequate, and language barriers and cultural 
differences further complicate access to healthcare, 
leading to a deterioration in health. Moreover, the 
treatment of mental illnesses among both adults 
and children is frequently neglected, despite poor 
mental health increasingly becoming a significant 
health consequence of environmental change, 
conflict, and migration (Al-Delaimy 2020).

3.3.2 Current and future health pressures 
caused by environmental change, migration, 
and conflict in the Mediterranean
The relationship between low socio-economic 
development, environmental change, conflict, 
and their impact on public health is complex and 
multidimensional. Climate change is a factor that 
can contribute to the risk of armed conflicts within 
countries. However, in general, its influence is 
relatively low compared to other drivers, and the 
mechanisms linking climate to conflicts remain 
uncertain (Mach et al. 2019). 

Conflicts and human migration, driven by various 
combinations of climate-related and non-climate 
related factors, have significant implications for 
public health in the Mediterranean Basin. The 
influence of climate change relative to other factors 
is debated in the literature. For example, studies on 
the Syrian war showed that environmental change, 
including the most severe recorded drought (Kelley 
et al. 2015), persistent multi-year crop failures, and 
associated economic deterioration, all played an 
important role in contributing to political instability 
in Syria. This in turn led to displacement of 
people, food insecurity, higher unemployment, and 
increased violence (Gleick 2014; Kelley et al. 2015; 
Lal 2021). On the other hand, Selby et al. (2017) 
argued that the evidence linking environmental 
change to the conflict in Syria is unreliable, and that 
the scale of the migration caused by the drought 
was small. According to their study, migration was 
caused more by economic liberalisation than by the 
prevailing drought.

Migration itself poses various health risks 
influenced by a complex interplay of factors, 
including an individual’s pre-departure health, 
socio-economic and environmental conditions, local 
disease patterns, risk behaviours, cultural norms, 
and access to preventive or curative therapies 
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throughout the migration process (Abubakar et al. 
2018). Migrant populations often bear a significant 
burden of diseases such as tuberculosis, hepatitis 
B and C, and vaccine-preventable illnesses (Vearey 
et al. 2020). Despite the recognition of the many 
migration-related health risks, mobile populations 
often encounter punitive border policies, arbitrary 
detention, abuse, extortion, and limited access 
to healthcare services (Abubakar et al. 2018). 
For instance, in Greece, poor living conditions, 
communication difficulties, exclusion from services, 
and instances of racism and xenophobia have 
detrimental effects on the health of asylum seekers, 
refugees, and immigrants (Fouskas et al. 2019).

Furthermore, conflicts beyond the Mediterranean 
region can have indirect consequences on the 
health of Mediterranean populations. For example, 
the war in Ukraine led to a surge in wheat prices, 
potentially affecting food security and nutrition in 
Mediterranean countries heavily reliant on imported 
wheat, such as Egypt, which imports 82% of its 
wheat from Russia and Ukraine (FAS USDA 2022).

Environmental changes in the Mediterranean 
also affect human health through changes in the 
dispersion pathways of atmospheric pollutants 
and the concentrations of particulate matter 
(PM). Particulate matter originates primarily from 
Saharan dust intrusions and advected smoke from 
wildfires (Linares et al. 2020). The human health 
effects of dust storms range from respiratory 
disorders (such as asthma, pneumonia, and allergic 
rhinitis) to cardiovascular disorders (including 
strokes), conjunctivitis, skin irritations, and injuries 
related to transport accidents (Goudie 2014). 
Health risks associated with wildfires include direct  
risks from exposure to fires, as well as risks from 
heavy wildfire smoke (Xu et al. 2020). Indeed, 
alongside the increasing frequency and extent of 
wildfires, especially in the European parts of the 
Mediterranean region (Peñuelas et al. 2017), an 
increase in PM10 concentrations in the eastern 
Mediterranean is linked to dust storms, which 
are likely attributed to changes in synoptic-scale 
conditions driven by climate (Krasnov et al. 2016).

Additional health and environmental emergencies 

47  European Centre for Disease Prevention and Control (ECDC): https://www.ecdc.europa.eu/en/covid-19/data

also pose a risk to human health in the Mediterranean. 
In late 2019, COVID-19, the illness caused by SARS-
CoV-2, emerged and spread very quickly across the 
globe, with 760 million cases and a death toll of 
nearly 7 million people (WHO 2023). Mediterranean 
countries experienced varied impacts, resulting in 
different durations and stringencies of lockdowns 
and public health restrictions. Italy was the first 
country in the region to report a major outbreak, with 
over 35,000 deaths in 2020 and more than 100,000 
cumulative deaths by early 2021 during another 
major wave of infections. Multiple waves occurred 
in Spain as well, while Greece reported fewer 
total fatalities.47 In less developed Mediterranean 
countries (i.e. Algeria and Egypt) the spread of 
COVID-19 exposed gaps in epidemic preparedness 
and health system capacity (Paz et al. 2021).

On 4 August 2020, a large explosion occurred at the 
port of Beirut, Lebanon, caused by the detonation 
of approximately 2750 tons of improperly stored 
ammonium nitrate. The explosion resulted in over 
200 fatalities, and injured around 6000 people, with 
approximatively 300,000 individuals temporarily 
displaced, with severe impacts on their health. 
The disaster also rendered three hospitals non-
functional, severely damaged two others, and 
destroyed 17 containers of essential medical 
supplies (Devi 2020).

Health service delivery in armed conflict areas faces 
multiple challenges. For example, in Syria, health 
services have been heavily disrupted as a result 
of the crisis, while attacks have left health centres 
damaged and, in some cases, non-functional, 
significantly reducing access to essential health 
services for affected populations (Bozo et al. 2019). 
This complex situation increases the risk of common 
infectious diseases, which are highly sensitive to 
climate variability, as warmer temperatures and 
altered rainfall patterns can create more hospitable 
environments for both vectors and pathogens 
(Hess et al. 2020). Vector-, food-, and water-borne 
diseases tend to be more prevalent in vulnerable 
areas, including some developing countries within 
the Mediterranean region, where exposure risks 
are amplified by factors such as poor sanitation and 
inadequate infrastructure. Poor conditions such as 

https://www.ecdc.europa.eu/en/covid-19/data
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those in refugee camps and in high density cities 
with poor water infrastructure, whether due to low 
socio-economic status or conflict, may contribute 
to increasing the density of infectious agents and 
reduced disease control (WHO 2018). Migration 
driven by climate change may increase the incidence 
of communicable diseases among both migrants 
and host populations, and increase the rate of non-
communicable diseases in the migrant population 
(Spearman et al. 2023). An alarming example is the 
increase in cutaneous leishmaniasis (CL) by tens of 
thousands of cases in Syria in early 2013, in places 
that are not historical hotspots of CL, a change 
that might be attributed to the massive human 
displacement within Syria. Additionally, CL has 
begun to emerge in neighbouring countries (Jordan, 
Lebanon, and Türkiye), where displaced Syrians 
and disease reservoirs coexist, in parallel with 
ecological disruption of sandfly habitats (Al-Salem 
et al. 2016). In September 2022, the UN warned that 
a cholera outbreak in Syria, which has not reported 
cholera since 2009, poses a ‘serious threat’ to the 
region, with more than 1000 suspected cases and 
eight reported deaths, while the true numbers are 
likely to be under-reported. The outbreak’s source 
was thought to be unsafe water from the Euphrates 
River used for drinking and to irrigate crops, leading 
to food contamination.

The civil war has damaged two-thirds of Syrian 
water treatment plants, half of its pumping stations, 
and a third of its water towers. Almost half of the 
population relies on alternative sources of water, 
such as water trucks, which are often unsafe, while 
at least 70% of sewage is untreated. Currently, the 
UN estimates that 14.6 million people in Syria need 
humanitarian assistance, half a million children are 
chronically malnourished, and many health facilities 
remain damaged amid a severe shortage of health 
professionals (Devi 2022).

Poor water quantity and quality in refugee camps 
in Algeria, including onsite health institutions, is 
another example of microbiological contamination 
and consequential health risks. In Egypt, Saad-
Hussein et al. (2014) suggested that bilharzial cancer 
cases were emerging among farmers displaced 
from their agricultural land due to sea level rise. 

In addition to water insecurity, migrants and 
refugees are at risk of food insecurity. Despite 
governmental and international efforts, refugees 

48 UNHCR Operational Data Portal, Europe Sea Arrivals: https://data.unhcr.org/en/situations/mediterranean

face limited access to adequate food in terms of 
quantity, quality, and diversity (Vakos et al. 2021). 
In addition, severe personal identity traumas such 
as physical and sexual violence against women, 
have been observed among Syrian refugees, while 
the rate of post-traumatic stress disorder (PTSD) 
and depression have also been high (Al Ibraheem 
et al. 2017). In Gaza, the continuous conflict with 
Israel, comprising strict siege conditions and 
destruction of infrastructure, together with poor 
health infrastructure, a high urbanisation rate, and 
low socio-economic status, exacerbated by climate 
change, rising temperatures, and lack of safe water, 
all lead to deteriorating physical and mental health 
(Efron et al. 2018).

Special attention should be paid to the child 
population. In Türkiye, the country hosting the 
largest number of Syrian refugees in the world 
(3.6 million), 46% of them are under the age of 18. 
These children face a variety of risks to their health 
and well-being, including communicable and non-
communicable diseases, PTSD, depression, and 
family violence, as well as child labour and child 
marriage. It was found that malnutrition is a key 
issue for Syrian refugee children, and it is more 
prevalent compared to Turkish children (Sahin et 
al. 2021). Environmental stressors also contribute 
to the migration from Africa to Europe, across 
the Mediterranean Sea. Between 2015 and 2023, 
every year thousands of people were defined as 
‘dead’ or ‘missing’ with the lowest number (1510) 
in 2019 and the highest (5096) in 201648. In 2023, 
35,200 refugee and migrant children arrived in 
Bulgaria, Cyprus, Greece, Italy, Malta, and Spain, 
via sea and land, mainly from the eastern, central, 
and western Mediterranean and North Africa, 41% 
more than the total number in 2021. Of these, 
67% were unaccompanied or separated from both 
their parents. Health systems should address the 
effects of environmental change on migration and 
health, including early warning systems, vaccination 
programmes, capacity building of healthcare 
professionals, and protection of migration corridors 
and displaced people (Spearman et al. 2023). 

3.3.3. Intersectional vulnerability

While environmental change, conflict, and migration 
have adverse impacts on the physical, mental, and 
social health of the general public, certain population 
groups are even more vulnerable. This includes the 

https://data.unhcr.org/en/situations/mediterranean
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elderly, the chronically ill, women, children, people 
who work outdoors, and economically deprived 
populations, including those suffering from energy, 
food, or water poverty. In addition, those who suffer 
intersectional vulnerability (people who encounter 
vulnerability in two or more dimensions — that is, 
the elderly who are chronically ill, or women who 
are economically deprived) and/or are exposed 
to intersectoral stressors, are disproportionately 
vulnerable (IPCC 2022). For example, city-dwellers 
may be more exposed to heat stress due to the urban 
heat island effect. Urban structures are warmer 
(and more polluted) than surrounding rural areas. 
Moreover, certain areas within cities may be exposed 
to even higher heat stress due to urban morphology, 
including a high density of buildings, vegetation, 

land cover, land use, etc. (Ellena et al. 2020). Urban 
temperatures are unequally distributed within cities. 
For example, a study conducted in Cairo, Egypt, showed 
that people in marginalised, informal districts are 
highly exposed to heat and less capable of protecting 
themselves, putting their health at increased risk 
(Khalil et al. 2018). Another study conducted in 
Haifa, Israel, showed that the lowest socio-economic 
neighbourhoods (Socio-Economic Index <2) are 
also the most exposed to high temperatures in 
summer (Figure  3.5) (Negev et al. 2022). People with 
intersectional social vulnerability who are also more 
exposed to environmental stressors are therefore 
facing higher health risks than others, and are often 
less able to adapt to environmental change than 
other groups of inhabitants.

Figure 3.5 | Intersectional vulnerability and exposure in the Mediterranean city of Haifa (Israel).  
(a) Socio-economic status and (b) Average temperature on excessively hot days in August between 2010  
and 2019. The downtown population is subject to intersecting vulnerabilities and exposure – belonging to the 
lowest socio-economic quintile and living in the hottest area in summer. Source: Negev et al. (2022).
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3.4 Coasts

3.4.1 Impacts of environmental change

The mean sea level of the Mediterranean Sea has, 
on average, risen by 1.4±0.2 mm yr–1 during the 
20th century (Wöppelmann and Marcos 2012). 
This rate increased to 2.4±0.5 mm yr–1 for 1993 to  
2012 (Bonaduce et al. 2016). By the end of the 21st 
century, mean sea level will increase by between 
0.43 m and 0.87 m relative to 1995–2014, depending 
on the greenhouse gas emission scenario considered 
(Figure 3.6; Ali et al. 2022). Impacts of relative mean 
sea level variations comprise submersion and 
permanent coastline retreat; seawater intrusion into 
freshwater aquifers; higher groundwater tables; and 
degradation of marine ecosystems. These impacts 
constitute a major threat to coastal communities, 
not only with regard to the near-coastal ecosystem, 
but also because of adverse consequences on 
coastal infrastructure and economic activities in 
coastal regions (Oppenheimer et al. 2019).

To compensate for current rainfall scarcity, 
groundwater has been extensively used for 
agricultural irrigation in the Mediterranean  
(Nixon et al. 2003). Groundwater aquifers are  
at risk due to low recharge because of projected 
decreasing precipitation volumes, rising 
temperatures and increased water demand. 
Consequently, seawater intrusion is of particular 
concern in the Mediterranean region, since a 
significant proportion of agricultural land is located 
along the coast. Many coastal aquifers already 
suffer from seawater intrusion (Mas-Pla et al. 
2014; Telahigue et al. 2020), and this is projected to 
increase in the future.  Although mean sea level rise 
has a lower impact on groundwater salinity than 
groundwater recharge reduction, it can still worsen 
seawater intrusion (Pisinaras et al. 2021). In the Nile 
Delta, a 1 m rise in mean sea level would result in a 
15% reduction in fresh groundwater (Sefelnasr and 
Sherif 2014). In the Po Delta, rising sea levels and 
decreasing river discharge could cause an increase 
of up to 80% in seawater intrusion by the end of the 
21st century (Bellafiore et al. 2021).  

Delta systems are low-elevation land areas that 
support substantial socio-economic activities. 
Subsidence rates in the larger Mediterranean 
deltas range between 1.4 and 10 mm yr–1 (Stanley 
1997; Besset et al. 2017; Belivermis et al. 2024). 
An example is the Ebro Delta, where 73% of 
permanent land loss is expected under a relative 
mean sea level rise of 0.67 m, resulting from the 
RCP8.5 emission scenario (van Vuuren et al. 2014) 
by the end of the century (Sayol and Marcos 2018). 

Subsidence also affects cities in the Mediterranean, 
exacerbating the exposure of coastal populations to 
flooding. Groundwater abstraction in the Po Delta 
has accelerated the natural long-term subsidence 
in the Venice lagoon, contributing to about half of 
the historical relative mean sea level rise in Venice 
(Zanchettin et al. 2021). The city of Alexandria is 
subsiding due to its location in the Nile Delta, at a 
rate of up to 2 mm yr–1 (Wöppelmann et al. 2013), 
and has therefore been considered one of the most 
exposed cities to coastal flooding.

In addition to mean sea level, changes in other 
components of sea levels (astronomical tides, 
waves, storm surges) exacerbate coastal erosion 
and flooding. Extreme waves and surges will 
exacerbate erosion and flood risks along the coast, 
as mean sea level defines the baseline level from 
which extreme events propagate. Extending the 
example above, the 73% land loss in the Ebro Delta 
will increase to between 89.4% and 90.5% when 
accounting for extreme waves and surges (Sayol 
and Marcos 2018). Mean sea level rise and extreme 
sea levels will further exacerbate ongoing beach 
retreat (Enríquez et al. 2017, 2019; Belivermis et 
al. 2024). Nearly 50% of the sandy coastline in the 
Mediterranean and Black Sea regions experienced 
erosion between 1980 and 2000 (www.eurosion.org; 
Marcos et al. 2016). Mean sea level rise is estimated 
to result in an average beach loss of 65.5% on 869 
beaches in the Balearic Islands by the end of the 
century, increasing to 86.3% during a storm event 
(Agulles et al. 2021). Similar results have been 
obtained for Greece (Tzoraki et al. 2018; Andreadis 
et al. 2021) and, although site-specific studies are 
required, analogous outcomes are anticipated in 
other Mediterranean coastal zones. These coastal 
changes are of particular significance considering 
that beaches serve as vital natural barriers for 
coastal protection against marine storms and are 
also significant contributors to the region’s sun-
and-beach tourism industry (Enríquez and Bujosa 
Bestard 2020). 

3.4.2 Current and future socio-economic 
pressures

The consequences of environmental changes 
on human lives and livelihoods in coastal areas, 
in particular those caused by sea level rise, are 
largely driven by socio-economic developments 
in the Mediterranean coastal zone. Historically, 
settlements have developed in the direct coastal 
zone due to the low tidal range and steep topography 
in the adjacent hinterland (Benoit and Comeau 
2005; UNEP/MAP 2017; Lange et al. 2020). Ancient 
civilisations therefore developed in the region, and 

http://www.eurosion.org
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their remnants are now often listed on UNESCO’s 
World Heritage list, with a high concentration 
of UNESCO World Heritage sites located in the 
immediate coastal zone (Cazenave 2014; Reimann 
et al. 2018b). Similarly, the Mediterranean coastal 
zone is densely populated, with almost one third 
of the total Mediterranean population (roughly 
150 million people) living within 20 km of the 
coast, and approximately 10% (about 47 million) 
in the Low Elevation Coastal Zone (LECZ)49 in 2010 
(Reimann et al. 2021). Further, slightly more than 
half of the population in the LECZ lives in urban 
areas; however, these patterns differ considerably 
between Northern Mediterranean countries50 (~77% 
urban) and Southern and Eastern Mediterranean  
countries51 (~43% urban) (Reimann et al. 2021). 
Infrastructure such as ports, roads, and railways 
are therefore also concentrated in coastal locations 
(Piante and Ody 2015; Lagarias and Stratigea 2022).

The Mediterranean coastal zone has experienced 
rapid socio-economic growth in recent decades (EEA 
2006; EEA and UNEP/MAP 2014; Piante and Ody 

49  The LECZ covers all land up to 10 m elevation in hydrological connection to the sea (McGranahan et al. 2007; MacManus et al. 2021).

50  Andorra, Croatia, Cyprus, France, Greece, Italy, Malta, Monaco, San Marino, Slovenia, Spain, the Vatican.

51  Algeria, Albania, Bosnia and Herzegovina, Egypt, Israel, Lebanon, Libya, Montenegro, Morocco, Palestine, Syria, Tunisia, Türkiye.

2015). This has been driven by the shipping, fishing 
and tourism industries, but also by lifestyle choices, 
with a high share of second home ownership in the 
region (Reimann et al. 2018a). With progressing 
urbanisation and continued attractiveness of the 
coastal zone for human settlements, the LECZ 
population is expected to grow between 10% (SSP4) 
and 130% (SSP3) by 2100 (compared to 2010), 
depending on the socio-economic scenario (Shared 
Socioeconomic Pathway, SSP; Box 1) (Reimann 
et al. 2021). However, if stringent coastal zone 
management is pursued, the LECZ population may 
decrease by 18% by 2100 (SSP1) (Reimann et al. 
2018a). Future coastal population growth will differ 
substantially between the northern Mediterranean 
and southern and eastern Mediterranean countries 
(Figure 3.7a), with an increase compared to 2010  
in the LECZ population in the southern and  
eastern parts by 100 million under all SSPs. 
Furthermore, a large proportion of the future coastal 
population is expected to live in urban areas, with 
a substantial increase projected in the southern 
and eastern countries over the course of the 21st 

Figure 3.6 | Mean sea level rise projections for the Mediterranean Sea and six climate scenarios and the 
likely range. Source: Ali et al. (2022).
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century (Figure 3.7b) (Reimann et al. 2021). Moreover, 
urban areas are expected to undergo considerable 
expansion between 2012 and 2100. According to 
various urban development projections, the urban 

footprint in low-lying coastal areas (below 20 m) 
is expected to increase significantly, ranging from 
67% for Italy to 104% for the Mediterranean coast  
of France (Wolff et al. 2020).

Figure 3.7 | Population in Low Elevation Coastal Zone (LECZ) by geographical region and Shared 
Socioeconomic Pathways (SSPs).  (a) Population in 2100 relative to 2010; (b) Urban and rural population 
changes from 2010 to 2100. Figure adapted with minor adjustments from Reimann et al. (2021).
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Box 3.1

The Shared Socioeconomic Pathways (SSPs) are one 
component of the current scenario framework in climate 
change research, which consists of climate scenarios 
(Representative Concentration Pathways, RCPs), socio-
economic scenarios (SSPs), and climate policy scenarios 
(Shared Policy Assumptions, SPAs) (van Vuuren et al. 
2014; O’Neill et al. 2020).

Five SSPs describe plausible alternative trends in global-
scale societal development in the course of the 21st century 
based on their socio-economic challenges for climate 
change mitigation and adaptation (O’Neill et al. 2014). 
Each SSP has an underlying narrative that qualitatively 

describes a broad range of socio-economic developments 
in the form of a storyline (O’Neill et al. 2017). In SSP1, 
challenges are low as society develops sustainably; in 
SSP2, historic patterns in socio-economic development 
continue, leading to moderate challenges; SSP3 has high 
challenges due to resurgent nationalism and limited 
global cooperation; SSP4 has high adaptation challenges 
as inequalities are high within and across countries; and 
SSP5 is characterised by rapid economic growth based on 
fossil fuels, which leads to high challenges for mitigation 
(Figure 3.8).

The Shared Socioeconomic Pathways (SSPs)
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3.4.3 Implications for conflict and migration 

Socio-economic development will be a major 
driver of environmental change impacts on lives 
and livelihoods in coastal locations in the future 
(Reimann et al. 2023b), but current knowledge of this 
kind of feedback is still too limited. A recent study 
projects up to 20 million internal migrants by 2100 
due to sea level rise if no adaptation strategies are 
implemented (Reimann et al. 2023a). In particular 
in the arid southern parts of the Mediterranean 
region, habitability is expected to decrease, putting 
pressure on population and settlements from two 
sides: the coast (due to sea level rise) and inland 
areas (due to desertification) (Reimann et al. 2018a; 
Clement et al. 2021). Furthermore, coastal flooding 
due to extreme sea levels may result in loss of life, 
temporary displacement, and permanent migration 
away from the coast as flooding becomes more 
frequent and intense, for example threatening 
the livelihoods of people due to a reduction in 
agricultural yields through saltwater intrusion 

(Section 3.4.1). While few settlements will be 
directly threatened by progressing coastal erosion, 
coastal residents recognise the impact of coastal 
erosion on their daily lives and understand the 
anthropogenic causes of coastal erosion problems 
including change impacts (Tourlioti et al. 2021). 
Coastal erosion will likely have a considerable effect 
on the attractiveness of Mediterranean beaches for 
tourism purposes. Currently, about 80% of regional 
employment is directly related to the tourism sector 
(Manca and Santarossa 2016) and annual tourist 
arrivals are currently increasing, especially in North 
Africa and Europe (Mejjad et al. 2022).

Environmental change impacts on lives and 
livelihoods such as the examples discussed above 
are further exacerbated by considerable differences 
in governance and adaptive capacity across northern, 
eastern, and southern parts of the region (EEA and 
UNEP/MAP 2014; UNEP/MAP 2016; Cramer et al. 
2018). While coastal adaptation planning is part of 
the Mediterranean Action Plan and the Integrated 

Figure 3.8 | Socio-economic challenges for climate change adaptation and mitigation. Figure modified from 
Reimann et al. (2023b).
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Coastal Zone Management (ICZM) protocol in the 
Mediterranean52, implementation has so far been 
limited and fragmented across the region, leaving 
poorer population groups vulnerable to climate 
change impacts in coastal areas, especially in the 
southern and eastern Mediterranean (Cramer et al. 
2018). Future socio-economic development in the 
21st century (i.e. SSPs) will considerably influence 
adaptation practices and coastal management. 
However, adaptive capacity is likely to continue to 
vary across northern, southern, and eastern parts 
of the region (Reimann et al. 2018a, 2021, 2023a). 

52  https://www.unep.org/unepmap/who-we-are/contracting-parties/iczm-protocol

Additionally, coastal urban settings are more likely to 
be protected from the impacts of sea level rise due 
to the cost-effectiveness of protection measures in 
these locations (Lincke and Hinkel 2018). Coastal 
residents perceive beaches as a public common 
good but show an unwillingness to pay for coastal 
zone restoration and protection (Tourlioti et al. 2021). 
These examples of potential feedback between 
climate change and socio-economic development in 
coastal locations present a high potential for conflict 
and migration in the region.

https://www.unep.org/unepmap/who-we-are/contracting-parties/iczm-protocol
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3.5 Ecosystems

3.5.1 Historical and projected climate 
trends and their impacts on Mediterranean 
ecosystems

Mediterranean ecosystems (forest, freshwater, 
coastal, and marine) are vulnerable to environmental 
change. Within forest ecosystems, increased 
drought and heat stress arising from climate 
change are expected to particularly affect broadleaf 
and drought-sensitive tree species (e.g. Fagus 
sylvatica, Castanea sativa, and Pinus nigra) (Ochoa-
Hueso et al. 2017; Morán–Ordóñez et al. 2021). In 
combination with a number of other direct or indirect 
climate change impacts, especially increases in 
the occurrence and intensity of wildfires (see also 
Sections 1.1.2, 3.2.1, 3.3.1, 3.3.2) and vulnerability 
to pests, such changes are therefore expected to  
hinder the delivery of a number of ecosystem 
services from forest ecosystems throughout the 
Mediterranean, especially regulating ecosystem 
services (Figure 3.9) (Morán–Ordóñez et al. 2021).

For freshwater ecosystems, climatic changes 
are predicted to impact water quantity in the 
Mediterranean region through significant declines 

in precipitation and runoff, low flows, and enhanced 
evaporation rates (Molina-Navarro et al. 2014; 
Bucak et al. 2017; Green et al. 2017; Coppens et al. 
2020). Many freshwater ecosystems are likely to face 
temporary or permanent dry-out risks (e.g. within 
intermittent-flow rivers and ephemeral streams) 
(Nabih et al. 2021). In Greece, these changes will  
result in declining riverine flora and fauna due to 
reduced freshwater and sediment flows (López-
Ballesteros et al. 2020). For wetlands, high-end 
climate change projections indicate a sharp decline 
in ecological status due to the impacts of drought, 
with only 26% of Mediterranean wetlands expected 
to remain in good ecological status by 2100 (Lefebvre 
et al. 2019). A decreased hydraulic load can lead 
to a reduction in nutrient loads and an increase in 
salinisation (Jeppesen et al. 2015; Yılmaz et al. 2021). 
In other locations, increased temperature and internal 
nutrients are likely to cause eutrophication and 
deteriorating water quality. Increased temperatures 
can furthermore enhance the ability of invasive 
species to colonise and outcompete native species 
and disrupt ecosystem functioning and integrity 
(Green et al. 2017; Carosi et al. 2021). An increased 
frequency of other extreme events (floods and heat 
waves) is also likely to affect fish fauna (Santiago et 
al. 2016; Jarić et al. 2019) and aquatic insects (Conti 

Figure 3.9 | Meta-analyses of projected percentage changes in ecosystem service groups and categories 
provided by Mediterranean forest ecosystems under 21st-century climate change. Numbers at the end  
of each box indicate the mean observations per study, standard deviation, and number of studies in the 
respective ecosystem service group (left) or category (right). Asterisks indicate that the median projected 
trend differs significantly from zero following the Wilcoxon signed-rank test. Figure adapted from  
Morán–Ordóñez et al. (2021).

 Projected % of change compared to a current reference level
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et al. 2014). Furthermore, declines in the richness of 
African-Eurasian migratory and breeding waterbird 
species are forecast throughout the Mediterranean 
(Nagy et al. 2022). Overall, there is evidence of 
changing freshwater species ranges under climate 
change, and future projections foresee a shrinking of 
freshwater habitats (Pörtner et al. 2022). 

Coastal ecosystems are vulnerable to a number of 
climate change stressors including increased heat 
stress, sea level rise, and salinisation (Section 3.4) 
(Santos et al. 2014; Erostate et al. 2020). Projections 
expect 60% of Mediterranean coastal areas to  
lose fish species by 2040, especially within the 
western Mediterranean, following increased sea 
surface temperatures (Clark et al. 2020). Substantial 
impacts are being additionally projected for subtidal 
seagrasses (and especially Posidonia oceanica). By 
2100, seagrasses in the Mediterranean are at risk of 
functional extinction, with important repercussions 
for ecosystem services including carbon storage, 
habitat provisioning, and coastal protection 
(Chefaoui et al. 2018). Acidification of seawater due 
to anthropogenic climate change is further expected 
to contribute to coral bleaching and mortality (Santos 
et al. 2014). 

The Mediterranean Sea has been identified as 
having one of the fastest changing sea surface 

temperatures globally, having already increased 
by 1.48°C over the 1982–2018 period (Azzurro et 
al. 2019). Beyond increasing average sea surface 
temperatures, climate change is also resulting in 
increases in the magnitude and frequency of marine 
heat waves, thereby disrupting the marine food 
chain (Moraitis et al. 2019) (Section 3.2.1). Risks of 
extinction and shifting species distributions are both 
projected for the region (Garrabou et al. 2021). This 
is due to increased temperatures affecting species 
growth, survival, and reproduction, and pushing 
some species to migrate both into and away from the 
Mediterranean Sea (Azzurro et al. 2019).

Species declines are being reported throughout the 
region with respect to the 1980s/1990s period (e.g. 
in coralligenous assemblages, cold-water species, 
and zooplankton) and have further been confirmed 
by declining fisheries landings (Kim et al. 2019; 
Garrabou et al. 2021; Chatzimentor et al. 2022). 
Importantly, 93 of 104 threatened species in the 
Mediterranean are experiencing species decline, 
largely occurring within the Alboran Sea, Adriatic 
Sea, and Western Mediterranean (Figure  3.10) 
(Chatzimentor et al. 2022). This is of particular 
significance given the high proportion of species 
endemism in the Mediterranean region (25–30%) 
(Garrabou et al. 2021), and the dependence of marine 
species on the survival of endemic reefs (Gómez–

Figure 3.10 | Distribution of threatened marine species vulnerable to climate change throughout the 
Mediterranean Sea. Panel (a) highlights species with high climatic vulnerability, while panel (b) shows species 
that are highly exposed to ocean warming. The bar chart indicates the average number of species per region 
with high vulnerability (grey) and high exposure (red). Source: Chatzimentor et al. (2022).
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Gras et al. 2021). More sessile species are expected 
to adapt and migrate as a consequence of climate 
change (Azzurro et al. 2019). The occurrence of new 
(tropical) species is predicted to increase in the 
region as a result of increased warming (Benedetti 
et al. 2019).

3.5.2 Beyond direct climate change impacts: 
indirect climatic effects and consequences 
of non-climatic environmental change

Terrestrial ecosystems across the Mediterranean 
have a long history of human alteration, which 
has more recently combined with and exacerbated 
climate change impacts. This is the case for air 
pollution and land degradation from nitrogen 
deposition and tropospheric ozone arising from 
activities associated with industry, agriculture, 
and transport (Ochoa-Hueso et al. 2017). Beyond 
pollution, changing land use and management in 
Mediterranean agroecosystems, and particularly 
agricultural abandonment resulting in shrub 
encroachment, also represent an important driver 
of increased fire risk in the region, and have been 
found to further amplify the effects of drought (Rolo 
and Moreno 2019; Elsen et al. 2022). Additionally, 
policy targets are altering forest management to 
ensure the delivery of services including carbon 
sequestration, bioenergy production, habitat 
provisioning, climate adaptation, and erosion 
regulation. The achievement of some or all of these 
targets is likely to induce more profound changes 
in Mediterranean forests than those ensuing from  
the impacts of environmental changes (Morán-
Ordóñez et al. 2020).

Freshwater ecosystems have been, and are likely 
to be, adversely affected by anthropogenic drivers 
of environmental change beyond climate change, 
including water abstraction for irrigation and 
subsequent increases in salinisation. This may 
result in temporary or permanent habitat loss for 
freshwater species (Green et al. 2017), yet in some 
regions there is evidence that climate change has a 
greater effect on freshwater ecosystems than land 
use change dynamics (Bucak et al. 2017). Increased 
construction of dams and reservoirs has similar 
adverse implications for freshwater ecosystems 
as a result of reduced water quantity, sediment 
accumulation, and increased salinity downstream 
(Taylor et al. 2021). Pollution has an additional 
negative impact, including from nutrient enrichment 

associated with agriculture and urban pollution from 
suboptimal sewage treatment (Paredes et al. 2021; 
Pereda et al. 2021). These impacts all pose a threat 
to freshwater biodiversity in the Mediterranean and 
its endemic fish species, which are reported to have 
undergone declines in the past few decades (Meke 
et al. 2012; Yeğen et al. 2015; Küçük et al. 2016; 
MWO 2018). 

Mediterranean coastal ecosystems are impacted 
by a range of non-climatic drivers of environmental 
change due to the high population density and 
anthropogenic activity within coastal regions, and 
climate change is therefore largely exacerbating  
pre-existing pressures and risks (Section 3.4; 
Santos et al. 2014). Over-development of coastal 
Mediterranean regions is placing pressure on 
coastal lagoons and aquifers both via reduced 
water availability and through increased pollution, 
each stemming from often unregulated residential, 
industrial, and agricultural withdrawals and 
emissions (Drius et al. 2019; Erostate et al. 2020; 
Llorca et al. 2020). River discharge is also an 
increasing source of pollution, and the primary 
cause of eutrophication in coastal waters, resulting 
in algal blooms and hypoxia, especially within the 
Adriatic and Aegean seas, with adverse impacts on 
endemic species (Macias et al. 2018; Ontoria et al. 
2019). Two additional important pressures on coastal 
ecosystems are the increased presence of invasive 
species, in particular from the Red Sea (Zamir et al. 
2018), and overfishing (Albouy et al. 2013). Drivers of 
change are also situated upstream of coastal areas, 
where dams for irrigation or hydropower generation 
are reducing sediment flow to the coastline with 
implications for deltas and coastal zones.

Increases in the number of non-indigenous species in 
the Mediterranean are also the result of marine traffic 
(primarily through the Suez Canal), aquaculture, and 
the aquarium trade (Azzurro et al. 2019). Further 
drivers of marine ecosystem change in the region 
are overfishing, eutrophication, and ship collisions 
(Garrabou et al. 2021; Chatzimentor et al. 2022). 
While Marine Protected Areas (MPA) across the 
Mediterranean have been found to be effective in 
safeguarding marine ecosystems, concerns have been 
raised over a lack of monitoring, and more rigorous 
consideration of the impacts of environmental 
change. This should be taken into consideration in 
addition to expanding the MPA network beyond the 
north-western Mediterranean (Benedetti et al. 2019; 
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Garrabou et al. 2021). Climatic and non-climatic 
impacts on Mediterranean marine ecosystems are 
likely to affect regional livelihoods, not only through 
maintaining food provisioning, but also through 
impacts on tourism and coastal protection (Garrabou 
et al. 2021).

3.5.3 Summary: implications for livelihoods, 
migration, and conflict 

A deterioration in the state of freshwater, coastal, 
marine, and terrestrial ecosystems of the 
Mediterranean will result in a reduced supply of 
ecosystem services, and therefore lead to adverse 
impacts on human well-being. Some of these impacts 
will lead to lost incomes and livelihoods, primarily 
as a result of declining agricultural yields (including 
from increased coastal salinisation and declining 
irrigation capabilities), reduced forest productivity due 
to the deteriorating health and growth rate of trees, 
declining fish stocks, disrupted port operations, and 
reduced tourism opportunities across all ecosystems, 
and in coastal areas in particular (Ali et al. 2022). 
Depending on the severity of the impact, existing 
options for ecosystem resilience through adaptation, 
and opportunities for livelihood diversification, these 
trends have the potential to result in permanent 
forms of displacement as people are forced to seek 
alternative livelihood opportunities.

Because of this variation in adaptation capacities and 
vulnerabilities (in addition to the scale of environmental 
pressures), implications for livelihoods are not uniform 
throughout the Mediterranean region. A key area of 
concern is the Nile Delta in Egypt, where sea level rise 
and increased desertification are gradually eroding 
some of the region’s most productive ecosystems 
(Warner et al. 2010). In some cases, regions facing 
this kind of gradually progressing ecosystem 
deterioration have started exploring possibilities 
for relocation (e.g. to upland metropolitan areas, as 
discussed for coastal regions in Spain in Fatorić et 
al. (2017)). This is usually perceived as a last-resort 
option by vulnerable populations, including those at 
greatest risk of livelihood loss, residential damage, 
and health effects (Fatorić et al. 2017). Displacement 
and migration are also likely to occur in regions at 
high risk of ecosystem disruption from destructive 
hazards, including flooding and wildfire.

Assessing the impacts of climate and environmental 
change through an ecosystem services lens makes 

it possible to identify dependencies of multiple 
functions and (economic) sectors on key ecosystem 
properties, and therefore reveals areas of potential 
competition and conflict. Competing claims on 
Mediterranean wetlands have, for example, been 
identified in terms of biodiversity conservation, 
flood protection, hydropower generation, and 
irrigated agriculture (Pulido-Velazquez et al. 
2023). When situated across transboundary areas, 
these claims can furthermore become a cause of 
international tension (Taylor et al. 2021). Coastal 
areas are similarly under pressure to deliver 
multiple ecosystem services as a result of a high 
concentration of people and economic activity, and 
may therefore also see increased competition and 
conflict following a deterioration in their ecological 
state (Fatorić et al. 2017). 
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3.6 Energy
3.6.1 Environmental change impacts on the 
energy sector

Environmental changes are expected to impact the 
energy sector, including production, transportation, 
distribution, and final end use (Table 3.2). Further-
more, increasing temperatures and extreme weather 
conditions will increase the dependency on ever 
increasing energy consumption to improve indoor 
environmental conditions.

The use of energy represents by far the largest 
source of greenhouse gas emissions from human 
activities, as three-quarters of global greenhouse 
gas emissions are linked to burning fossil fuels for 
energy used for various purposes. Climate change 
puts energy security at risk, as it affects many 
facets of the energy cycle including production. This 
is particularly relevant with regard to the energy 
demand for space cooling in buildings and industry 
to maintain acceptable indoor conditions. In addition, 
the entire infrastructure of the energy industry — 
power plants, grids, transport facilities, etc. — is put 
under stress due to increasing temperatures and 
extreme weather conditions. Finally, climate change 
can alter energy generation potential, because, for 
example, changes in the water cycle affect the ability 
to generate hydropower, and the effective cooling of 
nuclear power plants. 

Thermoelectric plants burn hydrocarbons (coal, oil, 
natural gas) or utilise nuclear fuels to operate the 
thermodynamic cycle of power production. These 
plants require large amounts of water for electricity 
generation, mainly for cooling purposes, making 
their performance and cooling capacity strongly 
dependent on and highly sensitive to reduction in 
water availability as a result of environmental change 
(Förster and Lilliestam 2010; Attia 2015; Lee et al. 
2018; Petrakopoulou et al. 2020). Renewable energy 
sources (RES) (solar, wind, geothermal, biomass, 
and hydro) are also significantly affected by climate 
change. Not only do long-term variations in solar 
and wind energy availability need to be reassessed 
under changing climate conditions, but the actual 
operation of solar photovoltaics, wind turbines, and 
other RES plants is also affected (Yang et al. 2022). 

While the efficiency of solar panels decreases 
with increasing ambient temperature, hampering 

their energy output, increasing solar irradiance is 
expected to partly compensate for this effect (Dubey 
et al. 2013; Panagea et al. 2014; Jerez et al. 2015). 

Wind turbines may experience unforeseen 
pressures from climate change-induced extreme 
wind situations and consequently suffer from a loss 
of structural stability and resilience. Atmospheric 
conditions enter into the design and operation of 
wind turbines and wind farms, and, for example, a 
small variation in wind speed usually has a sizeable 
impact on energy output (Pryor and Barthelmie 
2010).

Geothermal energy is practically independent 
of climate factors. Simulation results however 
indicate that about 10% of operating hours may 
require additional technical measures, like peak 
source support, smart management, and buffers 
to limit pumping ramp rate (Ciapała et al. 2021). 
Management of geothermal energy production can 
therefore utilise modern techniques to smooth 
production in accordance with demand fluctuations.

Bioenergy has been promoted as a renewable 
energy policy component offering an alternative to 
fossil fuels, with climate change mitigation benefits. 
However, these benefits have come under scrutiny, 
and research has focused on the long payback times 
for forest-based bioenergy, and indirect effects on 
land use and food production, biodiversity loss, and 
land degradation (Koponen et al. 2018). Various 
attempts to quantify the environmental-change 
effects of bioenergy systems have been made, and 
results vary due to the different treatment of biogenic 
carbon fluxes and other considerations (Brandão et 
al. 2019). Increases in ambient temperatures may 
increase biomass forest production, especially in 
northern latitudes. However, for the Mediterranean 
Basin, the expected decrease in precipitation will 
reduce, if not reverse, any positive effects (Poudel et 
al. 2011; Peñuelas et al. 2017).

Hydropower is a renewable, low-emission source 
of electricity, and it contributes significantly to the 
reduction of GHG emissions and energy supply 
security. However, as it relies on sufficient and 
predictable surface water flows, environmental 
changes are likely to alter river discharges, 
impacting water availability and ultimately 
hydropower generation (Berga 2016) . The impacts 
of climate change on hydropower development are 
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complex, and their effects depend on factors such 
as local hydrological conditions and geographic 
features (Shu et al. 2018; Wasti et al. 2022). Extended 
droughts in an area like the Mediterranean Basin 
(Ozkaya and Zerberg 2019; Altın et al. 2020) are likely 
to lead to decreasing hydropower generation and 
a complete collapse, if reservoir levels fall below 
intake structures.

Battery storage systems are needed, because 
renewable energy, especially solar and wind, are not 
always available, and demand can outpace supply. 
A power grid (which is an extensive system), and 
the need for efficient storage of vast amounts of 
electrical energy entails significant investments in 
electricity storage, that is in battery units (Jones et 
al. 2020).

Examples of sector-specific impacts

Coal mining. Climate hazards such as heavy 
precipitation, drought, and heat induced by climate 
change will become more frequent and intense, 
increasing the physical challenges to mining 
operations, altering the water supply to mining 
sites, and disrupting operations. Mining regions not 
accustomed to water stress are projected to become 
increasingly vulnerable. Flooding from extreme rains 
can also cause operational disruptions, including 
mine closure, washed-out roads, and unsafe water 
in tailing dams. Extreme weather combined with sea 
level rise can damage processing or transportation 
infrastructure located near coastlines. Widespread 
decarbonisation efforts across industries could 
create major shifts in commodity demand for the 
mining industry (Rüttinger and Sharma 2016).

Petroleum operations. Oil and gas infrastructure, 
especially near coasts and offshore, face increasing 
challenges and impacts from environmental 
change and extreme weather conditions, which 
also increases the risk of associated oil spills. The 
key climate change drivers in coastal and offshore 
regions can be characterised as air and water 
temperature, precipitation, sea level rise, and 
extreme storm events (Dong et al. 2022).

Grid infrastructure. Changing environmental 
operating conditions impact infrastructure 
utilisation and performance (Table 3.3). Climate 
trends will transform the performance and risk 
exposure of grid assets. Building a system that 

could operate reliably in any possible climate future 
may imply prohibitive costs and prove unnecessary. 
Certain risks should therefore be accepted (Sathaye 
et al. 2013; Panteli and Mancarella 2015; Brockway 
and Dunn 2020).

Energy demand. Electricity is set to become the main 
energy carrier, accounting for over 50% of total final 
energy consumption by 2050 in the 1.5°C scenario. 
Renewable energy deployment, improvements in 
energy efficiency, and the electrification of end-use 
sectors are expected to contribute to this shift. In 
addition, modern biomass and hydrogen are both 
likely to play more significant roles, providing 16% 
and 14% of total final energy consumption by 2050, 
respectively (IRENA 2023). The energy consumption 
of buildings accounts for over 40% of energy 
demand in the EU, and climate change impacts pose 
a number of challenges for the building sector. It is 
primarily the increase in ambient temperature, and 
the subsequent need for increased air-conditioning 
usage, that is considered the main challenge and 
impact on demand for electricity (Angeles et al. 
2018; Bazazzadeh et al. 2021; Colelli et al. 2022).

3.6.2 Implications for livelihoods, migration, 
and conflict

The pursuit of improved living conditions leads 
to increasing energy consumption, with an ever-
increasing demand for wet appliances (washing 
machines, dishwashers, etc.), cold appliances 
(fridges, freezers, air conditioners, etc.), consumer 
electronics, lighting, and cooking. Climate change, 
with its soaring temperatures and frequent  
extreme weather conditions, is going to have an 
even greater impact on energy needs, especially 
in areas of the southern Mediterranean Sea, which 
already face strong migration pressures. These 
pressures are expected to increase. While the 
generation of sufficient electricity has to be seen in 
the context of the energy-water nexus, the stable 
provision of energy to the consumers will depend 
on a functional energy infrastructure. Consequently, 
these objectives may be associated with potential 
conflict among populations striving to obtain energy 
and water resources (Lucca et al. 2023)

The IEA World Energy Outlook 2023 shows an ever-
present risk of disruption in energy supply, due to 
the unsettled global economy. Russia’s invasion 
of Ukraine and conflicts in the Middle East make 
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for a world energy situation that runs counter to a 
smooth energy transition process, while geopolitics 
focuses on the energy markets, especially for oil 
and natural gas. This is counterbalanced to some 
extent by the lowering of photovoltaic prices, the 
green hydrogen economy, and the efforts of many 
countries to implement a strategy to break away 

from fossil fuel subsidies. A new, clean energy 
economy seems to be emerging, with solar PV, 
electric vehicles, and subsequent investment in 
clean energy technologies on the rise. In addition, 
green hydrogen has the potential to act as a catalyst 
for sustainable development in developing countries 
(UNIDO et al. 2024).

THE ENERGY CYCLE

SUPPLY SIDE PRODUCTION TRANSPORT DEMAND SIDE

Coal, Oil, Natural 
gas, Nuclear

Power stations,  
PV parks, 
Wind parks 

Electricity grid,
Oil tankers,
Pipelines

Buildings,
Transport,
Industry

Solar energy, 
Wind  energy, 
Geothermal,  
Biomass, 
Hydraulic

CLIMATE CHANGE AREAS OF IMPACT

Construction, 
Mining, Drilling, 
Fuel transport

Power opera-
tion, Land use, 
Water use, 
Maintenance

Grid operation,  
Shipping,  
Maintenance

Operation, 
Maintenance,
Replacing

GENERATION TRANSMISSION DISTRIBUTION

Decreasing availability 
of water may affect the 
generation of hydroe-
lectricity, the efficiency 
of PV farms, and the 
operation of thermal 
power stations

Warmer temperatures 
and heat waves can 
reduce the transmission 
capacity of
 lines and put pressure 
on substations

Heat waves and more 
frequent and intense 
wildfires can damage 
distribution lines, trans-
formers, and substa-
tions

Table 3.2 | The energy cycle schematic, and the main areas of climate change impact on its operation.

Table 3.3 | Examples of climate change effects on the electricity.
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3.7 Interactions between sectors 

There are strong linkages between migration, water 
availability, food production, coastal ecosystems 
and development, public health, the energy sector, 
and environmental change. Climate change affects 
water availability, food security, and therefore 
human health through the increased occurrence of 
climate hazards such as drought, floods, and heat 
waves (Figure 3.11). The effects of such processes 
are more apparent in the Mediterranean’s southern 
and eastern regions, where lower precipitation 
and less advanced irrigation technologies make 
it difficult to meet agricultural needs and rising 
demands for food and water. Population is projected 
to increase in these regions up to 2100 under all 
socio-economic scenarios (SSPs) compared to 
2010. The coastal Mediterranean region’s high 
level of urbanisation will worsen conditions in cities 
because of the ‘urban heat island effect’. This will 
result in increased demand for water to maintain 

green spaces in cities. In addition, more energy will 
be needed for space cooling in order to maintain 
acceptable indoor living conditions, particularly for 
the most vulnerable populations — the elderly, the 
sick, pregnant women, and children. Marine heat 
waves, which persist longer and become hotter, are 
predicted to put the fishing industry at medium to 
high risk, since they reduce productivity and revenue.

Over-development of coastal Mediterranean regions 
is placing pressure on coastal lagoons and aquifers 
both via reduced water availability, and through 
increased pollution, each stemming from often 
unregulated residential, industrial, and agricultural 
withdrawals and emissions. Land losses in coastal 
deltas are projected to be intensified by mean sea 
level rise. Increases in the number of invasive species 
in the Mediterranean are only partly the result of 
climate change disruptions to sea temperatures, 
and are more significantly linked to marine traffic. 

Figure 3.11 | Key risks in the Mediterranean and their location across the Mediterranean region for SSP5-
RCP8.5 by 2100. Source: Figure CCP4.7 from Ali et al. (2022), based on: Reimann, Merkens, et al. 2018; 
Reimann, Vafeidis, et al. 2018; Wolff et al. 2018 (see Sections CCP4.3.2–6 and Tables SMCCP4.2a and b in 
Ali et al. 2022 for details). Risks to World Cultural Heritage sites from flooding or erosion due to sea level 
rise in multiple locations (Section CCP4.3.5 in Ali et al. 2022), and Mediterranean river deltas are hotspots of 
vulnerability to climate change (Section CCP4.3.2 in Ali et al. 2022). The population exposed to risks is mapped 
for an SSP5-RCP8.5 pathway. Adaptation can reduce these risks (Section CCP4.4 in Ali et al. 2022).
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Relative sea level rise will not only affect coastal 
populations and ecosystems due to the gradual 
submergence of low-lying land but will also result 
in more frequent and intense coastal flooding and 
erosion due to extreme sea levels (Burak et al. 2024). 
Habitability is predicted to decline, particularly in 
the dry southern Mediterranean region. This will  
put pressure on people and settlements from both 
the coast (because of sea level rise) and inland areas 
(due to desertification). Furthermore, as coastal 
flooding increases in frequency and intensity due 
to extreme sea levels, it may lead to human deaths, 
temporary displacement, and permanent population 
movement away from the coast. Seawater intrusion 
into coastal aquifers and soils associated with 
sea level rise may affect around 30% of irrigated 
farmlands. Several delta areas are already 
considered to have salt-affected soils, and coastal 
aquifers may be salinised, which could endanger 
people’s livelihoods by lowering agricultural yields, 
restricting access to safe drinking water, and 
decreasing profits from the tourism industry.

Extreme weather conditions affect conventional 
energy production operations such as coal mining 

and oil and natural gas drilling. Power plants, which 
depend on substantial amounts of cooling water, are 
likely to have to be adjusted to operate at different 
temperature levels with reduced efficiency. Also, 
extreme weather conditions alter and affect the 
renewable energy production of solar photovoltaics, 
wind turbines, hydroelectricity plants (rivers, lakes, 
dams), and biomass production. Environmental 
changes are expected to impact transport networks, 
including electricity networks, and also the 
transport of conventional fuels. Overhead cables and 
pylons for electricity transmission are particularly 
vulnerable to increasing temperatures and erratic 
wind conditions. At the user end, climate change 
will, among other things, alter weather conditions 
in many areas around the planet, increasing 
temperatures and changing wind conditions 
and precipitation patterns. This will affect living 
conditions and therefore energy dependence for the 
vast majority of the population. 

Conflicts and human migration, driven by a 
combination of climate-related and non-climate 
related factors, have significant implications for 
public health in the Mediterranean Basin. Conflicts 

Figure 3.12 | Links between climate change and socio-economic changes and their consequences for the 
individual sectors.
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beyond the Mediterranean region (for example the 
Ukraine war) can have indirect consequences for the 
health of Mediterranean populations. Immigrants 
and refugees face disproportionately high rates of 
poverty and inadequate living conditions in their 
destination countries. The elderly, the chronically 
ill, people who work outdoors, and those from low-
income backgrounds are particularly susceptible.

In summary, the different sectors discussed in 
this chapter are affected by both environmental 

changes and socio-economic changes across 
the Mediterranean region. The impacts on these 
sectors are highly interconnected (Figure 3.12), 
therefore resulting in compounding stresses on 
human livelihoods. The interaction of impacts 
across sectors, and their compounding effects, have 
the potential to become triggers for conflict and 
migration across the region.
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Key challenges for security: 
conflict and cooperation in the Mediterranean

Executive summary
Environmental change53 contributes to intra-state 
conflict risk in specific contexts including poverty, 
institutions, and poor state capacity.

Environmental changes could increase inter-state 
conflicts or cooperation, depending on the ability and 
resources of the existing institutional frameworks to 
accommodate these changes.

The compound effects of conflict and climate 
hazards may lead to a vicious circle of temporally- 

53  �The term ‘environmental change’, if not explicitly stated otherwise, is used to refer to changes in terrestrial and marine ecosystems as well as 
changes in climate conditions at local, regional or global scales.

and spatially-dependent risks that amplify the 
vulnerability of exposed societies and further 
increase the likelihood of conflict.

Climate adaptation initiatives may foster cooperation 
if carefully planned but may also increase the risk of 
conflict if poorly designed.
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4.1 Geopolitics, security risks, and 
conflicts in the Mediterranean region

This chapter reviews existing empirical studies 
focusing on the relationship between environmental 
change (including changes in climatic conditions) 
and conflict in the Mediterranean, with linkages 
to migration and geopolitics. Conflict is broadly 
defined as collective actions of varying levels of 
intensity driven by diverging political interests, from 
low-intensity or social conflict, such as protest and 
non-lethal riot events, to civil conflict and war, to 
inter-state war. In line with the existing literature 
on climate and conflict, climate is here understood 
as encompassing three categories of phenomena: 
(1) climate change, defined as gradual changes in 
average weather conditions occurring over multiple 
decades and centuries (IPCC 2023); (2) climate 
variability, that refers to short-term changes in 
weather patterns, such as variations in temperature 
and precipitation; (3) extreme weather and climate 
events whose frequency and intensity are affected 
by climate change, such as droughts, floods, and 
storms (see Chapter 2 for more details). 

The Mediterranean region, including Southern 
Europe, and parts of the Middle East and North 
Africa (MENA), has from ancient times been a 
hotspot of geopolitical conflict at the intersection 
of three continents: Africa, Asia, and Europe. The 
Mediterranean Sea connected and separated the 
spheres of influence of major powers and their 
power projections, as witnessed during both World 
Wars, the Cold War, and in the Israel-Hamas war 
and crisis in Gaza. In the 21st century, geopolitical 
landscapes and transformation processes have 
become increasingly complex, linking multiple 
scales, actors, and dimensions of extended 
securitisation (Ehteshami et al. 2017).

The Middle East as part of the MENA region54 
remains at the centre of some of the world’s most 
intractable conflicts and security dilemmas and 
lacks effective regional security structures (Sørli et 
al. 2005). A quantitative study based on the Uppsala 
Conflict Data Program (UCDP) finds 347 ‘conflict 

54  �Although this Analysis focuses primarily on the Mediterranean region, it also draws on data from the Mediterranean Basin, the Eastern Mediterranean 
and Middle East (EMME), and the broader Middle East and North Africa (MENA) region (also referred to as Southern and Eastern Mediterranean  
Countries). In this Analysis, the MENA region refers specifically to countries bordering or closely connected to the Mediterranean Sea.

years’ in the Middle East from 1946 to 2018 (Deitch 
and Valensi 2020). Many of these conflicts show a 
high level of intensity and international involvement, 
complicating peaceful conflict resolution. From 
2012, there has been a major increase of fatalities 
in the MENA region, mostly driven by the Syrian civil 
war (Dupuy et al. 2017) (Figure 4.1). These estimates 
are likely to grow due to the conflict between  
Israel and Palestine, which has caused 4470  
battle-related deaths as of December 2023 (UCDP 
candidate event dataset v23.1: Hegre et al. 2020).

There are numerous entangled conflicts between 
state and non-state actors. They are rooted in 
colonial legacies, and their main causes are ethnic, 
ideological, and religious tensions, regional and 
global power competition, and the fragility of 
countries with low levels of democracy (Sørli et al. 
2005). Prominent cases are the Israeli-Palestinian 
conflict; the Iran-Iraq War; the First (1991) and 
Second (2003) Gulf Wars; the violent civil wars in 
Syria, Libya, and Yemen; and the struggle between 
Saudi Arabia and Iran (Deitch and Valensi 2020). In 
Southern Europe, the Balkan civil wars of the 1990s 
and tensions between Greece and Türkiye should be 
noted. Violent acts by non-state actors have included 
terrorist attacks by Al-Qaeda and the Islamic 
State, among others, with consequences beyond 
the Mediterranean region. Other consequences 
of conflicts spilling over to neighbouring regions 
in Europe, the Sahel, and Western, Central, and 
Southern Asia include migration and involuntary 
displacement, economic and political destabilisation, 
and trade in goods and arms (Ehteshami et al. 2017).

Of particular importance were the popular uprisings 
of the Arab Spring in 2011. What started as a 
democratic movement triggered a cascade of conflict 
events in the following years that ‘deepened regional 
instability, fanned existing conflicts, and sparked 
new turmoil’ (Deitch and Valensi 2020), leading to the 
fall of political regimes in Tunisia, Egypt, Libya, and 
Yemen, and to a prolonged civil war in Syria. Other 
countries that did not directly experience turmoil 
(Bahrain, Iraq, Jordan, Lebanon) are facing ongoing 
instability and intractable conflict, making the MENA 
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region a fragile, chaotic, and violent arena, sensitive 
to multiple security risks.

In addition to hard security threats involving 
violence, militarisation, and arms races, the 
Mediterranean region is experiencing ‘soft security’ 
risks associated with energy and climate change, 
environmental degradation and resource scarcity, 
population growth and migration, health, and 
development. Climate change has been described 
as a risk multiplier interwoven with the region’s 
geopolitical dimensions (Scheffran 2021). Global 
warming poses additional stress on vital sectors 
(agriculture, forestry, fisheries, tourism, health, and 
electricity generation), especially in Mediterranean 
countries with high vulnerabilities and low adaptive 
capacities, diminishing agricultural production, 
income, and food security. The shrinking resource 
base undermines human livelihoods and 
development opportunities for a growing population, 
and contributes to unemployment, poverty, economic 
recession, weak governance, and political instability, 

which are potential drivers of violence and conflict 
(Scheffran 2021). In the following, potential pathways 
between climate change and violent conflict are 
discussed based on empirical literature.

Figure 4.1 | Number of battle-related deaths between 1989 and 2022 in the Mediterranean. Source: Uppsala 
Conflict Data Program (UCDP), Davies et al. (2023).  
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4.2 The interaction between 
environmental change and conflict: 
empirical foundations

While climate and (civil) conflict appear to be 
correlated (Figure 4.2), the interactions between 
climate change and conflicts result in the most 
severe impacts in countries or regions that are poor 
and highly dependent on agriculture for income and 
food production (Koubi 2019).

Major changes in weather patterns, in particular 
drought conditions, have coincided with the collapse 
of several previously powerful civilisations in the 
Aegean and Eastern Mediterranean (Kaniewski et 
al. 2015), as well as of empires such as the Akkadian 
Empire (Weiss et al. 1993; Weiss 2017; Carolin et 
al. 2019; Watanabe et al. 2019), and the Ottoman 
Empire (Kaniewski et al. 2015). Moreover, several 
studies provide evidence for a climate-conflict 
relationship associated with reduced agricultural 
production across many centuries. The Little Ice Age 
appears to have been associated with more cases of 
political upheaval and warfare in the Ottoman (White 
2011; Haldon et al. 2014) and Byzantine (Xoplaki et 

al. 2016) Empires. In particular, the Gelali rebellions 
between 1550 and 1603 were reactions to social and 
economic crises stemming in part from climatic 
hardship associated with the Little Ice Age (see 
Chapter 2, Section 2.5.1). This evidence from historic 
antecedents, however, cannot be taken to suggest 
that recent or future changes in climate would 
lead to large-scale political collapse, mainly due 
to globalisation in the contemporary world (Butzer 
2012).

Most of the recent research on the connections 
between climate change and conflict focuses on the 
effects of climate variability — mainly temperature, 
precipitation, and, to a lesser extent, extreme weather 
events as proxies for the kinds of longer-term changes 
that might occur due to climate change — on inter-
state and intra-state conflict. Examples include civil 
conflict and/or civil war, communal violence, and low 
intensity conflict such as demonstrations, protests, and 
riots (Koubi 2019; Buhaug et al. 2023). A meta-analysis 
based on 60 studies finds that deviations from mild 
temperatures and normal precipitation systematically 
increase conflict risk, often substantially (Hsiang et al. 
2013; see also Hsiang and Burke (2014) for another 

Figure 4.2 | Palmer Drought Severity Index (PDSI) (2005–2014) and location of armed conflict events (1989–
2014). Results are screened for countries with more than one recorded armed conflict event per year. Red 
and blue shades represent drought and wet regions. Younger conflicts are shaded darker (red) than older 
conflicts (orange/yellow). Data: National Oceanic and Atmospheric Administration (NOAA) PDSI and Uppsala 
Conflict Data Program (UCDP) Georeferenced Event Dataset (GED). Adapted from Koubi (2019).
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meta-analysis of 50 studies). However, this study has 
been criticised because its conclusion is misleading 
and at odds with recent empirical evidence (Buhaug et  
al. 2014). The UN Intergovernmental Panel on Climate 
Change Fifth and Sixth Assessment Reports (IPCC 
AR5; IPCC AR6) support the assessment of Buhaug 
et al. (2014) and assert that climatic changes can 
indirectly increase the risk of conflict by amplifying 
well-documented drivers such as socio-economic 
conditions. According to a global expert elicitation, 
major drivers for conflict risk include low socio-
economic development, low state capabilities, 
intergroup inequality (e.g. ethnic differences), and 
recent history of violent conflict (Mach et al. 2019). 
Despite high uncertainty and the low ranking of 
climate as a conflict driver per se, growing climate 
variability and extreme climate events may exacerbate 
existing drivers of violent conflict. Abrupt climate-
related events tend to have an indirect and conditional 
influence on conflict risk, for example through 
economic shocks, or by reducing the availability of 
natural resources, which in turn negatively affects 
agricultural productivity, food prices, and long-term 
socio-economic development (Mach et al. 2019, 2020).

Besides extreme weather events and environmental 
migration, potential indirect mechanisms and 
pathways linking climate and conflict include the 
degradation of natural resources. This includes the 
quality and availability of water and food, forests 
and biodiversity, and arable land and livestock, 
as well as combinations thereof, which are often 
locally constrained and associated with low-intensity 
farming (i.e. a low level of inputs used by the farm 
per unit of production factor) involving different 
land user groups (Buhaug et al. 2023). Exploring 
the complex linkages between climate variability, 
agricultural production, and the incidence of 
armed conflicts provides insights into how food 
resources affect violent conflict (Vesco et al. 2021). 
Long–term economic development and stability 
depend on access to and preservation of natural 
resources. These resources are vulnerable to 
climate-related hazards, with socio-economic and 
political consequences, which can spread across 
borders through spillover effects such as human 
displacement and social unrest (Scheffran et al. 

55  �In this study, crop yield production is proxied by the EVI2 vegetation index during the growing season. EVI is a satellite-based indicator of vegetation 
cover.

2019). The situation is particularly critical in fragile 
and failing states, that is states characterised 
by agriculturally dependent and predominantly 
rural societies, social fragmentation, inadequate 
governance, and poor management capacities — 
typical of many Mediterranean countries.

There is, however, limited research on the climate-
conflict nexus in the Mediterranean region, with 
contradictory results that differ according to the 
context under investigation, research design, 
methodological choice, and scope conditions used 
by the study. Different empirical cases help to 
understand the complexity of this relationship. For 
instance, climate variability measured as a deviation 
of the current level of precipitation and temperature 
from their past long-term levels did not affect 
the onset of armed conflict during the 1997–2009 
period (Böhmelt et al. 2014). In addition, population 
pressure, agricultural productivity, and economic 
development were likely to have a stronger impact 
on water conflict risk than climate variability. 
The authors conclude that violent water conflicts 
are extremely rare, and that factors conducive to 
restraint, such as stable political conditions, may in 
fact stimulate cooperation. More recently, a study 
of civil conflicts in Africa and the Middle East for 
the 1992–2012 period finds that abnormally high 
temperatures decrease conflict risk in the Middle 
East, while they increase it in Africa. They also 
find that conflict risk peaks at about 32°C, which  
suggests that warm temperatures increase 
aggression to a certain point, beyond which they 
reduce it. In ad-dition, and more in line with 
expectations, more rainfall and above-average crop 
yields55 decrease conflict risk (Helman et al. 2020). 
These heterogeneous findings led the authors to 
caution against broad conclusions regarding the 
climate-conflict links. Another study for countries 
in Africa and the Middle East region for the period 
between 1990 and 2017 finds that while long-term 
warming (trends and means) did not affect armed 
conflict, short-term changes either in temperature 
or precipitation (annual deviations) increased 
political instability and/or violent conflict. The 
authors conclude that their findings show that 
projected warming and increasing temperature 
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variability may increase violence in these regions, 
yet there is a need to understand the mechanisms of 
climate-conflict relationships (Helman and Zaitchik 
2020).

Another study examines the relationship between 
climate change and political instability in 18 MENA 
countries for the period 1985–2016, using monthly 
data (Sofuoğlu and Ay 2020). It shows that abnormally 
warm years increased political instability and 
violence in countries already experiencing conflict, 
thus supporting the notion that climate change acts 
as a threat multiplier in MENA countries. A very 
recent study aims to identify the impact of rainfall 
variability on conflict incidence and onset, using 
a global panel dataset for the years 1989–2020 — 
including countries from the MENA region. This 
study shows that an increase in monthly rainfall 
decreases the risk of conflict incidence, but annual 
rainfall variability is not significantly linked to either 
conflict incidence or outbreak (Coulibaly and Managi 
2022).

Climatic changes could also increase inter-
communal violent events, such as conflict between 
herders and farmers or among pastoralists, by 
affecting their coping strategies to secure water and 
foliage. Given that most farming and pastoralism 
in Africa, including in the MENA region, are highly 
dependent on rainfall, reduced precipitation and 
resultant lower groundwater levels may contribute 
to an increased likelihood of conflict. In a common 
narrative, drought is pushing pastoralists to the 
farmlands of sedentary communities in search of 
forage, triggering dispute, violence, and conflict 
especially in areas lacking functioning conflict 
management. Detges (2014) shows that fighting is 
more likely to occur close to well sites in northern 
Kenya. Similarly, Döring (2020a) examines the 
impact of precipitation and groundwater access on 
violent communal conflict in the Middle East and 
Africa for the 1990–2014 period. The author finds 
that a lack of access to groundwater increases the 
likelihood of communal violence, and this effect is 
conditioned by precipitation levels and population 
density. Moreover, state presence and the provision 

56  https://www.afrobarometer.org/

57  https://spei.csic.es/

of public goods dampen the effect of difficult 
groundwater access on conflict.

Regarding low-intensity conflict, Ide et al. (2020a) 
examine the effect of drought on the onset of non-
violent, water-related conflict in the MENA region 
between 1996 and 2009. They report that conflicts 
over water cannot generally be linked to drought, 
because their findings show that pre-existing 
social divisions combined with either autocratic 
political systems or the reduction of public water 
supply are crucial factors in distinguishing between 
peaceful and conflictual locations, while economic 
development is less relevant.

A growing body of research examines the connections 
between extreme weather events, such as storms, 
floods, or droughts, and conflict (Schleussner 
et al. 2016; Ide et al. 2020b). These events can 
cause or worsen scarcity, by damaging public and 
private infrastructure, destroying crops, and killing 
livestock, subsequently leading to conflict. The direct 
association between natural disasters and armed 
conflict is contested. On the one hand, Vestby (2019) 
analyses Afrobarometer56  data in which respondents 
were asked about their participation in politically-
motivated violence, as well as how their living 
conditions had changed over the past year (using the 
Standardised Precipitation Evapotranspiration Index 
(SPEI)57). The study finds that individuals who had 
experienced a deterioration in living conditions due 
to droughts are more likely to use force or violence 
for a political cause. On the other, Feitelson and Tubi 
(2017) examine the effect of the extreme 2007–2010 
drought on armed conflict in the Euphrates and lower 
Jordan River basins and find that, except for Syria, 
and the consequent spillover into Iraq, droughts do 
not constitute a main driver of armed conflict in the 
Middle East. They conclude that droughts may lead to 
conflict when more fundamental factors, especially 
adaptive capacity, have been compromised.

There is also some evidence that widespread 
disasters generate solidarity and cooperation 
rather than conflict. For instance, Tubi and Feitelson 
(2016) examine conflictual and cooperative 

https://www.afrobarometer.org/
https://spei.csic.es/
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interactions between Muslim Bedouin herders and 
Jewish agricultural settlements in Israel’s semi-
arid northern Negev region during the drought 
between 1957 and 1963. They find that while the 
interactions between these two groups ranged 
from violent clashes to extensive cooperation and 
assistance, conflict was limited. The measures 
taken by state institutions to directly reduce friction 
and provide relief assistance were central to the 
overall limited level of conflict. Finally, Döring 
(2020b) uses disaggregated event data covering 
the Mediterranean area and the greater MENA 
regions for the period between 1997 and 2009 to 
examine the effect of water scarcity on incidences 
of domestic water cooperation. He finds that low 
groundwater tables increase the chance of both 
conflictual and cooperative events over water, as 
well as state- and non-state-initiated cooperative 
events, with effects being more pronounced for 
the water scarce Arab region. Moreover, the 
effect of groundwater in fostering non-state-
initiated cooperative events holds only in regimes 
characterised by lower political participation, while 
state-initiated cooperative events are more likely 
in areas that have recently experienced an armed 
conflict. Finally, precipitation and agricultural 
droughts are found to have a negligible and 
insignificant effect on water-related interactions 
(conflictual, neutral or cooperative), as well as 
state- and non-state-initiated water cooperation.

Several recent studies identify a causal link 
between higher food prices, caused by climate-
induced changes to agricultural production, and 
social unrest in Africa (Berazneva and Lee 2013; 
Raleigh et al. 2015), while Buhaug et al. (2015) do 
not find support for such a relationship. Rising food 
prices associated with extreme weather events 
in crop producing regions (notably in China and 
Russia) are considered to have played a significant 
role in fomenting the Arab Spring unrest across 
North Africa and the Middle East in 2011 (Sternberg 
2012; Newman 2018) where protests and riots led 
to political change in Egypt, Libya, and Tunisia 
(Sottilotta 2015). However, others show that such 
forms of violence are triggered more by a complex 
set of political and economic factors combined with 
government failures than by single factors such as 
higher food prices (Sneyd et al. 2013; Devarajan and 
Ianchovichina 2018; Al-Shammari and Willoughby 
2019). Food security policies adopted by a specific 
government helped to avert revolution, as seen in 

Morocco compared to Egypt and Syria (Soffiantini 
2020).

More controversial is the Syrian civil war, where 
there is no consensus on the role of climate as 
a contributing factor. Before the Syrian rebellion 
started in 2011, a prolonged drought hit the Fertile 
Crescent region (2007 to 2009). The drought 
exacerbated the vulnerability of rural populations, 
increased agricultural losses, and forced deprived 
farmers to move from rural areas to the capital, 
thereby elevating tensions and pressures on an 
autocratic system with poor management and 
governance. The role of climate variability in the 
Syrian conflict is therefore disputed. Some studies 
highlight the catalytic effect of the drought on the 
conflict (Gleick 2014; Kelley et al. 2015), while others 
contest the drought’s impact and instead blame 
failed government policies for the escalation of 
tensions (Selby et al. 2017; Daoudy 2020). Reviewing 
the evidence, Ide (2018) concludes that there is poor 
understanding of whether large economic losses or 
rural-urban migration were relevant in the urban 
unrest. While environmental factors may have 
played a role in the early phase, political factors, 
such as the repressive response by the regime, 
were more clearly associated with the protests 
and escalation. Other destabilising drivers were 
the US invasion of Iraq in 2003, the Arab Spring, 
regional power rivalries, and the emergence of the 
‘Islamic State’. In fact, neighbouring countries like 
Jordan, which also suffered from the drought, did 
not experience a civil war. These competing claims 
indicate that compounding and cascading effects in 
both natural and social processes preclude simple 
statements on dominant or even single causal 
mechanisms in the Syrian or conflict, or others. 
Eklund et al. (2022) show that an agricultural 
collapse cannot be substantiated, as croplands in 
Syria experienced a fast recovery after the 2007–
2009 drought, questioning the drought-migration-
conflict narrative for the Syrian civil war.

Finally, some studies examine whether climatic 
events can increase the probability of inter-
state conflict by reducing the supply of water in 
transboundary river basins. Despite the threat of 
‘water wars’ prominently featured in the media 
and policy discourse since the early 1990s, 
shrinking shared water resources, while potentially 
contributing to tensions, threats, and even some 
localised violent episodes, are unlikely to lead to 
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war (Wolf 2007). In fact, joint precipitation scarcity 
is found to reduce the likelihood of inter-state 
militarised dispute (Devlin and Hendrix 2014), as 
water scarcity enhances the incentives of riparian 
states to cooperate, rather than to fight (Dinar 
et al. 2011). In addition, research shows that the 
risk of conflict is further mitigated by the liberal 
institutional and economic structures of riparian 
states (Feitelson and Tubi 2017), commercial 
treaties (Dinar et al. 2015), the behaviour of upper 
riparian states (Feitelson and Tubi 2017) and 
upstream-downstream relations (Munia et al. 2016), 
the existence of transboundary treaties (Tir and 
Stinnett 2012), the number of agreements between 
riparians states (Dinar et al. 2019), the specific 
design of international water agreements (Dinar et 
al. 2015), and institutional frameworks for flexible 
but specific water allocation mechanisms (Dinar et 
al. 2015; Oktav 2017).

While research shows that in the context of 
transboundary freshwater resources, the prevailing 
response is cooperation, non-violent conflict is 
nevertheless quite frequent (Bernauer and Böhmelt 
2020). Conflict is possible within a basin in the 
absence of transboundary institutional mechanisms 
able to manage the effects of rapid or extreme 
change to physical or institutional systems (Wolf et 
al. 2003). Dams and water infrastructure, while able 
to help manage water variability and provide water 
in times of drought, or dampen the effects of floods, 
can also substantially change the hydrological 
function of the basin where they are built (see also 
Section 4.5). Overall, hydrological disputes in the 
Euphrates, Jordan, Nile, and Tigris River basins are 
more often seen as part of territorial security and 
development-related concerns than as a genuine 
water issue (Link et al. 2016). However, climate 
change may affect future inter-state relations and 
undermine the stability of existing water institutions 
where they are incapable of accommodating change 
(Dinar et al. 2015; Ide et al. 2016; De Stefano et al. 
2017). A systematic review of empirical research on 
the complex relationship between abrupt climate 
events and violent conflict in the MENA region 
suggests several avenues for future research, 
including the implications of floods and heat waves, 
non-agricultural sectors such as the critical oil and 
gas sector, society’s ability to cope with weather 
extremes, and prior governmental mismanagement 
of land, water, and conflict dynamics (Kim and Garcia 
2023). 
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4.3 Climate and conflict projection

Although climate has not had a straightforward 
impact on the risk of conflict in the Mediterranean 
thus far, a future characterised by increasing 
temperature and more severe and frequent extreme 
climate events may increase the likelihood of 
conflict. A growing body of literature aims to predict 
the extent to which climate change will affect conflict 
in the decades to come. The most relevant projection 
studies for the region of interest are summarised in 
Table 4.1. An increasing number of these analyses 
rely on machine learning tools, which are sufficiently 
flexible to avoid parametric assumptions, while 
also accounting for the interactive effects that 
characterise the climate-conflict nexus (Ge et al. 
2022; Xie et al. 2022). 

Among existing studies that predict the impact of 
climate on conflict, only a handful focus on short-
term predictions for one to five years ahead, while 
the majority investigates long-term, multi-decadal 
impacts throughout the 21st century, using climate 
and socio-economic scenarios in line with the 
RCP-SSP framework developed by the IPCC (2021). 
Existing short-term forecasting studies report that 
climate and environmental variables marginally 
contribute to predicting armed conflict, and their 
role is modest compared to poverty, agricultural 
dependence, population density, level of socio-
economic development, ethnic fractionalisation, 
and other drivers of societal vulnerability (Theisen 
et al. 2021). This is in line with empirical research 
showing that climate only has a contextual and 
indirect influence on the risk of conflict, which is 
highly dependent on the vulnerability of the affected 
population (Buhaug and von Uexkull 2021). Similarly, 
the final report of the Sahel Predictive Analytics 
initiative led by UNHCR lists societal vulnerability 
to climate hazards, and especially climate-driven 
challenges to food and livelihoods, as a main driver 
of conflict risk in the short-term future (Blocher 
et al. 2022). Such studies are also relevant for the 
wider MENA region.

Long-term projections largely confirm a minimal and 
indirect contribution of climatic drivers to predicting 
conflict risk in the region. For example, using an 
open-source machine-learning model, Hoch et al. 
(2021) find that the importance of hydro-climatic 
indicators is limited compared to socio-political and 
historical conflict predictors. However, the influence 

of climatic indicators is expected to vary according 
to different climate scenarios and across locations.

Simulations generally find the African part of the 
Mediterranean to remain at low risk of violence 
(Busby et al. 2014; Hoch et al. 2021) relative to conflict-
ridden Sahel and Sub-Saharan Africa (Hendrix and 
Glaser 2007; Witmer et al. 2017; Petrova et al. 2023). 
In the North African region, Hoch et al. (2021) predict 
that the provinces of El Oued and Ouargla in Algeria, 
and southwestern areas of Morocco bordering West 
Sahara, have the highest probability of climate-
related conflict in North Africa. This is seen 
particularly under pessimistic climate scenarios, 
which assume a global temperature increase of 
between 2.7°C and 3.6°C by the end of the century. 
Increased temperatures by the end of the century 
are expected to negatively impact agricultural 
production. This could, in turn, contribute to rising 
food prices and food insecurity, leading to protests 
and riots against the government (see also Waha et 
al. 2017; Scheffran et al. 2019).

Due to the strong dependence of North African 
countries on agriculture for their Gross Domestic 
Product (GDP) and employment, climate change 
can undermine food security, economic stability, 
resilience, and overall livelihood prospects in the 
region, indirectly contributing to social instability. 
A possible strategy to mitigate climate change 
impacts on security is therefore to reduce economic 
and livelihood dependence on rain-fed agriculture, 
strengthen sustainable land use practices, and 
increase adaptive capacity and regional cooperation 
(Schilling et al. 2020). Although climate change 
may increase the risk of violence in some parts of 
Algeria and Morocco within North Africa (Schilling 
et al. 2020; Hoch et al. 2021), the overall region will 
continue to be more stable than Sub-Saharan Africa 
and the Sahel: Morocco and Tunisia are predicted to 
experience lower risks of climate-related conflicts 
than other African countries by 2050 (Busby et al. 
2014). Projections show that Africa as a whole is likely 
to continue to be burdened by conflict throughout the 
century. For example, Burke et al. (2009) project that 
a 1°C temperature increase across the continent will 
lead to a 54% rise in the average likelihood of conflict 
in Sub-Saharan Africa, corresponding to a total of 
additional 393,000 battle deaths by 2030. However, 
Buhaug (2010) shows that this result is not robust 
to alternative model specifications, and finds that 
climate variability, measured as interannual growth 
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and deviation from annual mean precipitation and 
temperature, is a poor predictor of civil conflict. These 
contradictory findings not only reflect the complexity 
of the relationship between climate change and 
conflict; they may also be driven by the uncertainties 
that characterise long-term projections of complex 
social phenomena, especially due to data limitations 
and challenges in the validation and testing of model 
results. 

Projections for the Middle East similarly point to a 
higher risk of climate-related conflict than for North 
Africa. Combining a literature review with simulations 
of regional climate impacts, Waha et al. (2017) find 
that under a 4°C warming scenario, the decline in 
agricultural productivity and resulting pressure on 
food and water resources are likely to induce rural 
to urban migration and trigger social unrest in the 
Mashreq and Maghreb regions.

An analysis of the compound effects of temperature 
and precipitation projections for the Middle East 
(Dezfuli et al. 2022) points to Tigris-Euphrates 
headwaters as a hotspot of future climate impacts  
in the region, due to a combination of high temperature, 
reduced precipitation, and increased rainfall 

variability. The authors highlight that in a situation 
of changing climate, the potential for water-related 
conflicts and migration is especially considerable 
around the southeastern Anatolia Project irrigation 
initiative, due to threats to project viability and impacts 
on downstream water security.

However, projections of conflict risk may be 
optimistic, and fail to incorporate the complexity 
and feedback loops that characterise the climate- 
conflict relationship, due to methodological challenges 
and data-related limitations. For long-term conflict 
projections, simplistic modelling assumptions may 
drive estimates of conflict risk down. For example, 
simulating armed conflict and economic growth 
simultaneously throughout the 21st century, Petrova 
et al. (2023) find that adjusting current economic 
projections by taking into account possible conflict 
impacts leads to 25% lower estimates of global 
average GDP growth, compared to existing economic 
projections that do not account for the negative 
effects of conflict on economic growth. As GDP is both 
a fundamental driver of armed conflict (see Collier 
1998; Ward et al. 2010) and may be negatively affected 
by climate change, these findings suggest that current 
projections of conflict risk may be underestimated.
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4.4 Conflict and migration

Existing research emphasises the role of conflicts in 
driving human migration decisions. In addition, most 
research on involuntary migration tends to conclude 
that displacement is an obvious consequence of 
conflict, and that people flee because they have no 
choice. The Internal Displacement Monitoring Centre 
(IDMC) of the Norwegian Refugee Council estimated 
that an unprecedented 53.2 million people were 
living in internal displacement because of conflict 
and violence at the end of 2021, across 59 countries 
and territories. Conflict and violence triggered one 
million internally displaced persons (IDPs)58 in the 
MENA region in 2021, less than half of the 2.1 million 
recorded in the previous year, and the lowest figure 

58  �According to the Guiding Principles on Internal Displacement (UN 1998), internally displaced persons (IDPs) are ‘persons or groups of persons who 
have been forced or obliged to flee or to leave their homes or places of habitual residence, in particular as a result of or in order to avoid the effects 
of armed conflict, situations of generalized violence, violations of human rights or natural or human-made disasters, and who have not crossed an 
internationally recognized border.’ See also: https://www.ohchr.org/en/special-procedures/sr-internally-displaced-persons/about-internally-displaced-
persons

for the region in a decade. The decrease was mainly 
the result of de-escalation conflict in Iraq, Libya, and 
Syria. While these countries continued to experience 
instability, conflict reignited in Gaza in May 2021, 
triggering more than 117,000 displacements, as well 
as small-scale displacements in Lebanon and Israel. 
In 2022, conflict in Syria and Yemen resulted in the 
displacement of 450,000 people. Across the region, 
the number of people living in displacement at the 
end of 2022 because of conflict and violence reached 
12.7 million. 

Conflict influences migration in direct and indirect 
ways. It can directly affect migration by causing civilians 
to perceive a higher level of threat than they are willing 
to tolerate. When faced with significant dangers and 

Table 4.1 | Overview of the empirical studies that forecast/project future climate-related conflict risks. The 
overview only includes studies from the region of interest.

Refe-
rence

Time 
horizon

Spatial 
scope Methods Conflict 

drivers

Conflict 
predictions  
in the  
Mediterranean 
region

Blocher et 
al. (2022) 2022 The Sahel

Machine 
learning 
models

Political, 
socio-economic 
and demographic 
variables

Low risk of conflict in 
Gambia, Guinea,  
Mauritania, and  
Senegal

Busby et al. 
(2014) 2060 Africa Composite vulne-

rability modelling —
The Nile Delta,  
and few hotspots  
in Morocco

Hoch et al. 
(2021) 2050 Africa

Machine  
learning 
models

The importance of 
climate indicators is  
limited compared to 
non-climatic  
predictors

El Oued and  
Ouargla in Algeria, 
southwestern areas 
of Morocco bordering 
Western Sahara, and  
Mauritania

Waha et al. 
(2017) 2090 MENA 

region

Combination of 
literature review 
and simulations of 
climate impacts

Pressure on 
resources could 
contribute to  
social unrest in the 
MENA region

Algeria and the Nile 
Delta

https://www.ohchr.org/en/special-procedures/sr-internally-displaced-persons/about-internally-displaced-persons
https://www.ohchr.org/en/special-procedures/sr-internally-displaced-persons/about-internally-displaced-persons
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ongoing adversities associated with armed conflicts, 
many have no other option but to leave their homes 
(Davenport et al. 2003; Moore and Shellman 2004, 
2006; Adhikari 2012). Conflict can also indirectly affect 
migration by reducing economic opportunities, since 
without sufficient income, many civilians choose to 

move (Betts 2013). Notwithstanding the debate over 
whether human migration is fundamentally different 
when violence or economics are the direct causes 
of migration, physical and economic insecurity are 
strong drivers of conflict-induced migration since they 
entail both motivation and opportunity (Schon 2019).
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4.5 Conflict, climate hazards, 
vulnerability, and adaptation

The relationship between conflict, climate hazards, 
and vulnerability is inherently endogenous: both 
climate-related impacts and conflicts increase the 
vulnerability of exposed societies to future climate 
hazards (Buhaug and von Uexkull 2021). Conflicts  
have been associated with a number of detrimental 
impacts on societal development: they deteriorate 
livelihood and food security, impair physical and 
psychological health, and the well-being of exposed 
individuals, deteriorate access to freshwater, 
harm economic growth, and weaken educational 
attendance (Gates et al. 2012). Conflicts may 
thus turn climate hazards into disasters through 
amplifying risks and vulnerabilities across multiple 
institutional and temporal scales (Peters 2022). As 
illustrated in Figure 4.3, climate hazards and conflict 
might compound each other in a vicious circle, which  
traps affected societies in a spiral of recurring 
violence, increased vulnerability, and harmful climate 
impacts (Buhaug and von Uexkull 2021). Climate 
hazards and conflicts may both increase societal 
vulnerability to future hazards, but the effect of 
compound risks can be even more detrimental to 
exposed societies. Combined exposure to socio-
political crises and extreme climate events can lead 
to a cascade of temporally- and spatially-dependent 
risks (Zscheischler et al. 2018), which may mutually 
reinforce and increase societal vulnerability to future 
hazards. As disasters are a product of social constructs 
beyond the natural event itself, the devastation 
induced by violence can contribute to shaping climate 
hazards into disasters (Peters 2022). The compound 
effect of violence and climate-related disasters may 
be more detrimental to societal vulnerability than the 
occurrence of a single event: it is not a coincidence 
that the most severe humanitarian crises occur in 
areas exposed to a combination of human and natural 
hazards (von Uexkull and Busby 2018).

However, studies of the impacts of conflict and 
climate hazards on vulnerability remain limited, and 
further efforts are necessary to better understand the 
‘human dimension’ of the climate risk and conflict 
nexus (Augsten et al. 2022). Peters (2022) carried 
out in-depth interviews with Disaster Risk Reduction 
(DRR) experts in 25 conflict-affected countries, 
including in the Middle East, and found that conflicts 
exacerbate existing vulnerabilities and reduce coping 
capacities. This is caused by harming the physical 

and psychosocial well-being and health of affected 
households, disrupting and destroying livelihoods, 
destroying and damaging infrastructure, and forcing 
people to migrate. Similarly, Marktanner et al. (2015) 
use a cross-sectional time-series analysis on disaster 
deaths to assess how conflicts shape the impact of 
climate hazards. They find that the death toll from a 
disaster is, on average, 40% higher when it is followed 
by a conflict, and suggest that the legacy of a conflict 
casts a long shadow over a country’s climate adaptive 
capacity.

Developing and implementing adaptation plans and 
initiatives may be a strategy for alleviating disaster and 
conflict risks (Tänzler et al. 2010). A regionally specific 
assessment of climate risks is a precondition for 
containing vicious circles of insecurity, violent conflict 
and forced migration (Cramer et al. 2018). Adaptation 
projects can help counter the effects of climate change 
on natural resources, food security, livelihoods, and 
the potential for economic loss (Pörtner et al. 2022), 
and as a result, reduce the conflict potential of climate 
variability. Nevertheless, existing empirical research 
has mostly disregarded the role of adaptation to 
climate as a component of human security (Babcicky 
2013; Biagini et al. 2014). Most of these studies have 
implicitly assumed that by reducing climate change 
impacts, adaptation would reduce the risk of conflict 
(Tänzler et al. 2010). However, poorly designed 
adaptation, especially when inefficient, may also 
contribute to an increased potential for conflict. In this 
context, some theoretical studies have highlighted 
that since conflicts are not caused by climate change 
itself, but by human reactions to it (Babcicky 2013), 
adaptation projects might carry their own conflict 
potential independently of climate impacts (Scartozzi 
2020). These studies have theorised that adaptation 
can cause unintentional changes to power structures, 
raise issues of distributive and procedural justice, 
and trigger resource competition, overall opening up 
new opportunities for armed conflict as well as for 
cooperation (Tänzler et al. 2010). 

Adaptation may disproportionately affect some 
socio-economic, age, ethnic, or gender groups, 
trigger changes in resource availability or access to 
resources, and lead to shifting power structures and 
institutional changes (Biagini et al. 2014; Scartozzi 
2020). The impact of external financial help to support 
adaptation projects may also contribute to rent-
seeking and other forms of corruption in receiving 
countries, especially in systems characterised by 
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weak governance. By and large, initiatives to adapt to 
the effects of climate change may have a destabilising 
potential, especially if critical competing interests  
are not taken into account during the planning process. 
It is therefore not unlikely that adaptation would  
lead to unexpected forms of conflict (Yanda and 
Bronkhorst 2011). For example, infrastructure projects 
such as dams or dykes may affect relationships 
between riparian states, as the construction of a dam 
may reduce the availability of water for downstream 
countries while benefiting upstream states. The 
construction of large dams in upstream riparian 
states without an agreement in place was found to be 
one of the strongest indicators of a basin’s potential 
hydro-political tension (Wolf et al. 2003). The Nile  
river basin area is a case in point, showing evidence 
of both cooperative and conflictual relations across 
states, while hydro-politics in the region have  
generally fostered transboundary cooperation, as 
epitomised by the Nile Basin Initiative59 (Homer-
Dixon and Deligiannis 2009). The Ethiopian plan for a 

59  https://nilebasin.org/

60  https://nilebasin.org/about-us/cooperative-framework-agreement

61  https://en.gap.gov.tr/page/about-gap/whats-gap/

‘Grand Ethiopian Renaissance Dam’ (GERD) in 2011 
escalated tensions with Egypt around water security, 
adding to a climate of dispute between upstream 
and downstream states that had characterised 
negotiations in the early 2000s around the Nile River 
Basin Framework Agreement60 (Tayie 2016). News 
of the GERD construction was greeted by violent 
protests in Egypt and strong rhetoric from Egyptian 
politicians (Gebreluel 2014). Similarly, the Turkish  
GAP project61, involving the construction of 22 dams 
and 19 hydropower plants along the Euphrates River, 
spurred tension between Türkiye and downstream 
countries, Syria and Iraq, further aggravated by 
competition for leadership in the area (El-Fadel et al. 
2002). 

The risk of unintended negative effects in fragile 
contexts therefore needs to be addressed in the 
implementation of climate adaptation and mitigation 
policies. Successful transformation requires climate-
sensitive and conflict-sensitive mitigation and 

Figure 4.3 | Conceptual diagram illustrating the interlinkages between climate hazards, armed conflict, 
and societal vulnerability. Source: Buhaug and von Uexkull (2021).
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adaptation that minimise the potential for conflict and 
resistance (Nadiruzzaman et al. 2022, 2023). Examples 
include land use conflicts with local communities 
over bioenergy (e.g. palm oil plantations), wind and 
hydro power, carbon capture and geoengineering, 
strategic metals, or construction of dams (Scheffran 
and Cannaday 2013). The challenge is to avoid these 
side-effects and to realise potential co-benefits 
and synergies between different institutions and 
frameworks towards integrated approaches. Sectoral 
organisations and multilateral institutions can 
facilitate access to climate finance mechanisms and 
implement integrated initiatives for resilience-building 

and humanitarian assistance, conflict prevention and 
environmental peacebuilding. Although adaptation 
remains underfunded, parties to UNFCCC COP 28 
signalled renewed ambition for the Loss and Damage 
Fund and agreed on new funding arrangements for 
supporting developing countries that are particularly 
vulnerable to the negative impacts of climate 
change. These agreements represent a promising 
development in financing adaptation initiatives in 
the most vulnerable countries, and may encourage 
positive changes in the Mediterranean region.
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4.6 Conflict resolution, climate 
governance, and environmental 
peacebuilding

Although the Mediterranean region lacks formal 
cooperative security institutions, avoiding climate-
related instability and conflict is a high priority 
to prevent already fragile states from sliding into 
further conflict or instability. This is especially 
important in fragile countries that often have low 
adaptive capacity and climate finance, such as Syria, 
Lebanon, Libya, Iraq, and Egypt in the Mediterranean 
(according to the Fragile States Index) (Nasri et al. 
2021).

The environmental peace literature investigates 
how environmental cooperation can contribute to 
peace, transforming conflict through building trust, 
confidence, and the participation of stakeholders, for 
example through equitable sharing of common goods 
and natural resources, such as water (Ide 2018; 
Swain and Öjendal 2018; Ide et al. 2021). Effective 
interventions break the links between climate 
impacts and conflict risks in intergovernmental, 
national, and local contexts (Mach et al. 2019). In 
particular, climate-conflict resolution can combine 
socio-ecological and conflict transformation, risk 
reduction, climate change adaptation, sustainable 
development, humanitarian aid, and peacebuilding 
— strengthening resilience to climate-fragility risks 
and realising significant co-benefits. 

Addressing these challenges involves a number 
of strategies and approaches. First, sustainable 
development aiming for an equitable balance 
of natural resources and human needs can be 
an essential contribution to cooperative conflict 
prevention and resolution (Scheffran 2016). 
Appropriate institutional mechanisms and legal 
regimes can leverage synergies and design 
integrated solutions from different policy fields in 
the climate-conflict nexus. To this end, a sufficient 
amount of traditional investment in hard security 
needs to be shifted to soft security, particularly 

62  �The concept of ‘securitisation’ is used in this Analysis as defined in international relations and political science, particularly within the framework of 
the Copenhagen School (Buzan et al., 1998). Securitisation refers to the process through which an issue is constructed as an immediate and exis-
tential threat by a powerful actor—such as a government or political leader—through a speech act. This construction must be accepted by a relevant 
audience to legitimise the use of extraordinary measures beyond normal political procedures. As used in this Analysis, securitisation concerns the 
construction of issues as security threats, not the financial meaning of the term (i.e. the pooling and repackaging of assets into tradable securities). 
See also Chapter 6, Section 6.2.

in climate mitigation and adaptation (Brock et al. 
2020). Climate mitigation and emission reductions 
are essential to prevent climate security risks, 
conflicts, and instabilities. Risk minimisation and 
management aim to contain and minimise threats, 
while anticipation and adaptation support actions 
that seek to avoid, minimise, and respond to potential 
climate impacts. ‘Conflict-proofing’ of climate 
adaptation plans diminishes conflict potential by 
minimising risks, limiting threats, and preparing 
societies against adverse climate impacts. In order 
to improve local coping capacities and resilience, 
while minimising vulnerabilities to climate impacts, 
governments in the Mediterranean could benefit 
from increased international cooperation to break 
down barriers and obstacles to climate diplomacy, by 
turning climate into a security issue (securitisation)62, 
insufficient financing, and a lack of cooperation.

Second, a fair and just transition to low-carbon energy 
production and use can take into consideration 
existing inequalities between southern and northern 
Mediterranean countries, indicated by different 
measures of well-being, economic development, 
government effectiveness, and social networks 
(Moneer 2020). Marginalised individuals and groups 
have lower capacities for absorbing new economic 
shocks, which implies that some countries or 
regions are more affected than others. In line 
with the ‘Polluter Pays’ principle, industry needs 
to pay a fair share of environmental costs and 
damages (Healy and Barry 2017). International 
financial assistance can help countries that are 
more vulnerable to climate change risks and have 
lower adaptive capacity and less responsibility for 
historical greenhouse gas emissions (Muttitt and 
Kartha 2020). This counteracts climate change as a 
driver of conflict, constrains the conflict-sensitivity 
of societies, and strengthens sustainable peace and 
environmental peacebuilding.

Moreover, including established procedures of 
conflict prevention, civil conflict management, and 
conflict resolution in peace and security policies 
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contributes to reducing conflict risks and improving 
human security. Collective efforts to address climate 
change can be an opportunity not only for socio-
ecological transformations, but also for civil conflict 
transformation (Pastoors et al. 2022). Since climate 
conflicts are often based on power inequalities, 
addressing and dismantling environmental injustice 
is one of the central steps in conflict transformation 
towards environmental peacebuilding (Holifield et 
al. 2020), which critically exposes and constructively 
changes power inequalities. To manage conflicts, 
a negotiation process involves key stakeholders 
negotiating their interests, resources and means 
available, and the strategies to balance them. 
Conflict transformation includes constructive 
conflict resolution, peacebuilding, and violence 
prevention measures in crisis and conflict regions, 
such as round tables, facilitation and dialogue 
forums, mediation and conciliation, diplomacy, 
human rights monitoring, conflict-sensitive 
journalism, remembrance work, and psychosocial 
support (Pastoors et al. 2022). As an example of 
environmental peacebuilding, EcoPeace Middle 
East63 aims to promote cooperative efforts to protect 
the shared environmental heritage of Israel, Jordan 
and Palestine, by bringing communities of the three 
countries together to work on common issues in a 
highly politicised environment (Schilling et al. 2017). 
Ecopeace’s Good Water Neighbors (GWN)64 project 
works with communities and municipalities across 
the three borders to develop a regional understanding 
of the problems, raise awareness of the shared 
water reality, create political will for transboundary 
cooperation, and build trust in order to solve issues 
of water pollution and allocation. In the Regional 
Water Data Banks Project, regional countries work 
together, while being supported by technical and 
financial assistance from the European Union (EU), 
France, the Netherlands, and the United States 
Agency for International Development (USAID). 
The Nile Basin Initiative65 is an intergovernmental 
partnership of ten Nile Basin countries, to achieve 
sustainable socio-economic development through 
the equitable use of, and benefit from, common Nile 

63  https://ecopeaceme.org/

64  https://panorama.solutions/sites/default/files/gwn_project_overview_updated_july_2015_1.pdf

65  https://nilebasin.org/

66  https://www.nilebasindiscourse.org/

Basin water resources. The Nile Basin Discourse66, 
a network of civil society organisations within the 
Nile Basin region, runs alongside this, offering a 
complementary public platform for dialogue (Carius 
2007).

Cooperative platforms, interagency frameworks 
and multi-institutional processes are beneficial 
for bridging diverse interests across the region 
and establishing rapid response mechanisms. 
Climate diplomacy practices are implemented by a 
broad range of actors, including national and local 
governments involved in policymaking, international 
organisations, such as the United Nations (UN) and 
the EU, Non-Governmental Organisations (NGOs), 
and donor funding projects. Regional partnerships 
and initiatives can connect global and local actions, 
jointly address climate-fragility risks, and improve 
resilience, engaging with existing networks, fora, 
and conferences (Scheffran 2021). 

Multilateral dialogue providing frameworks for 
climate diplomacy already coexists at different 
levels (European External Action Service (EEAS), 
North Atlantic Treaty Organization (NATO), 
Organization for Security and Co-operation in 
Europe (OSCE), UN, but with little interaction 
between them. More improvement is needed, and 
synergies need to be utilised. While multilateral 
efforts could achieve progress in regional contexts, 
constructive engagement by key powers outside the 
Mediterranean (China, Iran, Russia, Saudi Arabia, 
the USA) could increase the chances of stability. 
This requires a shift away from geopolitical conflict 
to cooperative pathways in North-South or South-
South frameworks (Ehteshami et al. 2017). In this 
context, migrant social networks can serve as a 
transformative force for building social resilience, 
climate adaptation, sustainable co-development, 
and conflict transformation (Scheffran et al. 2012; 
Adger et al. 2024).

Multi-issue regimes among Mediterranean 
states include the Barcelona Declaration of 1995  

https://ecopeaceme.org/
https://panorama.solutions/sites/default/files/gwn_project_overview_updated_july_2015_1.pdf
https://nilebasin.org/
https://www.nilebasindiscourse.org/
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establishing a Euro-Mediterranean partnership 
and its 2008 successor, the Union for the 
Mediterranean. Both instruments and frameworks 
have faced substantial challenges in promoting 
Euro-Mediterranean cooperation and integration 
(Scheffran and Brauch 2014). These regimes provide 
frameworks for discussing issues of common 
concern (e.g. migration and health, food, energy and 
water, climate, environmental and civil protection, 
employment, and security), but have struggled due 
to pre-existing political and geopolitical fractures 
among Mediterranean states, as well as perennial 
intra-EU divisions over policy priorities and interests.

Various institutional frameworks can be used for 
promoting climate diplomacy in the Mediterranean 
(see Scheffran 2021). For example, a Mediterranean 
New Deal could offer a framework for cooperation and 

67  https://capacity4dev.europa.eu/groups/public-fragility/info/new-deal-engagement-fragile-states_en

joint initiatives. Together with the EU Green Deal (EC 
2021c) and the Fit for 55 initiative (EC 2021a), the New 
Agenda for the Mediterranean (EC 2021b) offers an 
ambitious and innovative framework for relaunching 
and strengthening the strategic partnership between 
the EU and Southern Neighbourhood partners, 
including a dedicated Economic and Investment 
Plan to spur long-term socio-economic recovery. 
To support MENA states, including the southern 
and eastern Mediterranean countries with shared 
benefits and technology transfer, development aid 
could be combined with co-development and co-
production. The 2011 New Deal for Engagement in 
Fragile States67 has endorsed a number of principles 
for better understanding and responding to relevant 
compound risks associated with climate fragility 
(Hingorani 2015).

https://capacity4dev.europa.eu/groups/public-fragility/info/new-deal-engagement-fragile-states_en
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Understanding the environment-migration nexus 
in the Mediterranean

Executive summary
The links between environmental factors and 
migration are complex and characterised by 
non-linearities and high context-dependency. 
Environmental migration is strongly influenced by 
local socio-economic and political conditions, and 
other co-stressors. 

Most environmental migration is internal and over 
short distances, although migration over longer 
distances and across national borders is observed. 
Changes in temporary forms of mobility are common 
in response to environmental changes. 

The complexity of the issues and the insufficiency 
of data make it difficult to empirically assess 
environmental impacts on migration, and to project 
future mobility under environmental change.68

Existing evidence points to nuanced links between 
environmental factors and migration in the 
Mediterranean region. Different areas and sub-
populations are affected to different extents. 

Vulnerability to environmental hazards plays a 
decisive role in shaping the impacts of environmental 
changes. A large proportion of populations affected 
by environmental change remain immobile. While 
some are not motivated to leave their home, others 
may lack resources to do so, resulting in potential 
entrapment. 

Drought, aridity, and land degradation are important 
environmental hazards in the Mediterranean region, 
with major implications for human mobility. They 
can potentially lead to more permanent forms of 
movement.

Environmental factors are not only relevant for 
mobility within the Mediterranean, but they can also 
shape mobility to the region. The Mediterranean 
is an important transit and destination region with 
most migrants moving to urban areas.

68  �In this Analysis, the term ‘environmental change’, if not explicitly stated otherwise, is used to refer to changes in terrestrial and marine ecosystems as
well as changes in climate conditions at local, regional or global scales.
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5.1 Central concepts and frameworks on 
environmental migration

5.1.1 Conceptual framework

The link between the environment and migration is 
as old as humankind (see Chapter 2). People have 
always moved in search of better living conditions 
for themselves and for their families, or to escape 
environmental hardship or hazards in their homeland. 
While these two drivers constitute the fundamentals of 
the simple ‘push and pull’ theory (Massey et al. 1993), 
migration decisions in the context of environmental 
change are typically more complex. There is no single 
theoretical framework that provides a comprehensive 
understanding of the role of environmental conditions 
in human migration (de Sherbinin et al. 2022). 

Given the complexity and interactions of the various 
drivers of migration with environmental change 
factors, a framework that encapsulates broader 
dimensions of the migration process is required. 
This chapter adopts the Foresight (2011) framework, 
which stipulates that the decision to move is 
influenced by five broad categories of drivers, namely 
environmental, social, economic, demographic, and 

political drivers, which constitute the macro-level 
factors (Figure 5.1). By affecting the macro-level 
drivers, the impacts of environmental change are 
likely to vary with country-level characteristics, such 
as the level of economic development and the political 
capacity of the government to effectively address 
environmental problems (Adger et al. 2009).

Migration decisions are not only shaped by the 
complex interplay of macro drivers, but also by 
intervening factors at the meso-level (e.g. social 
networks, legal framework, technology) as well as 
personal and household characteristics (e.g. age, 
gender, education, wealth) (Black et al. 2011; Hunter 
et al. 2015). In line with the IPCC’s risk framework 
(IPCC 2022), non-environmental characteristics affect 
people’s vulnerability, which in combination with their 
exposure to different types of environmental hazards 
(Section 5.1.2), determines the overall environmental 
risk, affecting their adaptation options and therefore 
also the decision to migrate (Section 5.1.4). Overall, 
recognising that environmental migration is highly 
contextual (Section 5.1.3), and that not all affected 
households or individuals will migrate is very 
important for understanding the nexus between 
environmental change and migration.

Figure 5.1 | A conceptual framework for understanding the migration-environment nexus. Source: Foresight, 
Migration and Global Environmental Change (2011).
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The International Organization for Migration 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 leave their habitual home, or choose to do 
so, either temporarily or permanently, and who move 
either within their country or abroad’ (IOM 2007; see 
Chapter 2, Section 2.1.2). A complementary concept 
is that of ‘climate mobilities’, which emphasises the 
multiple forms of human movement, from permanent 
and seasonal movement to immobility in the context 
of climate change, as well as the transformative 
character of mobility and its impact on places of 
origin, transit, and destination (Boas et al. 2019; 
Wiegel et al. 2019). 

Public debates around the issue of environmental 
migration often follow a simplistic and deterministic 
narrative, neglecting the diverse nature of human 
movements in the context of environmental change 
(Tschakert and Neef 2022). Often, the focus is 
placed on adaptive and involuntary migration, and 
the organised relocation of populations, as opposed 
to both voluntary and forced immobility, which 
have so far received less attention in research and 
policymaking (Cissé et al. 2022). While some groups 
may not have a motivation or incentive to migrate 
even when confronted with environmental hazards, 
others may not have the necessary resources to do 
so (see Chapter 2, Section 2.1.2) (Black and Collyer 
2014; Adger et al. 2015). These ‘trapped populations’ 
are characterised by high levels of vulnerability and 
may find themselves in a vicious cycle of increasingly 
deteriorating environmental conditions, poverty, 
and immobility (Zickgraf 2018; Cundill et al. 2021; 
Benveniste et al. 2022). Immobile populations may 
need government support to remain in areas exposed 
to environmental hazards, or to relocate elsewhere. 
However, planned relocation has been linked to 
significant emotional, social, and economic costs 
(Cissé et al. 2022).

5.1.2 Different types of environmental 
hazards and their impacts on populations

5.1.2.1 Slow and sudden onset events

The existing literature on the links between climate 
change, the environment, and migration often 
distinguishes between slow and sudden onset events 
(Koubi et al. 2016b; Cattaneo et al. 2019; Hoffmann et 

al. 2021; IPCC 2022). Sudden onset events, such as 
hurricanes, floods, and wildfires tend to have severe, 
immediate consequences for the well-being, safety 
and health of individuals by inflicting injuries and 
casualties as well as causing economic disruption 
and food insecurity (Wallemacq and House 2018). In 
such cases, ‘people must flee from a sudden onset 
environmental event to save their lives’ (Warner et 
al. 2010). The resulting displacements tend to be 
temporary and over short distances (McLeman and 
Gemenne 2018), with the majority of those who are 
displaced returning as soon as possible to rebuild 
their homes and lives. Consequently, sudden onset 
events typically cause internal and not international 
migration.

Slow onset events such as drought, desertification, and 
water/soil salinity are usually not considered triggers 
of migration as their impacts unfold only gradually 
over time. The literature provides conflicting evidence 
of how these events affect human mobility. On the one 
hand, there are many cases of mass movements in 
response to drought, particularly in Africa (Sahel), 
South America (Argentina, Brazil), the Middle East 
(Iran, Syria), Central Asia, and Southern Asia (Piguet 
and Laczko 2013; Miyan 2015). On the other hand, 
studies have shown that people are unlikely to move in 
the presence of slow onset events (Koubi et al. 2016a; 
Cottier and Salehyan 2021). Slow onset events have 
also been shown to lead to reductions in both internal 
and international/external migration due to their 
impacts on migration capacities, including financial 
(liquidity constraints) and human (lack of education) 
capital (Cattaneo and Peri 2016; Koubi et al. 2022).

5.1.2.2 Cumulative stressors

The recent literature shows that it is not only the 
occurrence of a single event that has important 
impacts on people’s livelihoods, including migration 
decisions, but also the occurrence of repeated events 
over a certain period of time (Devkota et al. 2017; Kim 
and Marcouiller 2018). The impact of a succession 
of such events can be very different from the impact 
of a single event, irrespective of their intensity 
(Berlemann and Steinhardt 2017). Due to a lack of 
appropriate data, only a few studies have been able 
to quantify the specific impact of repeated climate 
events on population movements (Bohra-Mishra et al. 
2014; Safra de Campos et al. 2017). 
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5.1.2.3 Cascading and compound risks

Extreme environmental events can interact with other 
hazards and with human systems in important ways 
(Kruczkiewicz et al. 2021; Jehn et al. 2022; Thalheimer 
2023). For example, rising global temperatures can 
affect agricultural productivity, and at the same 
time increase the frequency and severity of extreme 
events, that is floods and droughts, which may be 
occurring simultaneously. It is therefore analytically 
difficult to take into account how hazards can trigger 
other hazards and cause cascading impacts — and 
responses — in human systems (Zscheischler et al. 
2018). 

The IPCC (2018) acknowledges the difficulty of 
incorporating compounded and cascading impacts of 
multiple events in its analyses. In its special report 
on 1.5°C of warming, it observed that ‘[t]he literature 
on compound as well as interacting and cascading 
risks at warming of 1.5°C and 2.0°C is limited’ 
(IPCC 2018, p. 245), and that ‘risks across energy, 
food, and water sectors could overlap spatially and 
temporally, creating new and exacerbating current 
hazards, exposures, and vulnerabilities that will affect 
increasing numbers of people and regions.’(IPCC 2018, 
p. 10). Still, evidence shows that the simultaneous 
occurrence of extreme events on a large spatial and 
temporal scale can have cascading impacts on human 
systems, locally and globally.

An example of cascading and compounded events 
is the food security crisis of 2010–2011 and the 
Arab Spring (see Chapter 4, Sections 4.1 and 4.2). In 
early 2010, the Russian Federation experienced an 
unprecedented heat wave, which attribution analysis 
suggests was made five times more likely as a 
result of climatic warming (Rahmstorf and Coumou 
2011). Such extremely hot and dry weather triggered 
widespread wildfires, which destroyed 20% of the 
Russian wheat crop. The same drought struck Ukraine 
and eastern China as well, causing major reductions 
in their wheat harvests (Sternberg 2012). Floods 
destroyed one million tonnes of grain reserves in 
Pakistan between August and October 2010. Unusual 
torrential rains shrunk wheat yields by nearly a 
quarter in Canada and reduced the quality of much 
of the crops to fodder in Australia and northwestern 
Europe (Holland 2012). Over the course of 2010, this 
combination of impacts contributed to a 40% increase 
in world food prices (Holland 2012), which, in turn, 
led China to make a large-scale wheat purchase 

to secure its domestic supply and Russia to levy an 
export ban for the same reason. This subsequently 
caused a spike in food prices in Egypt and elsewhere 
in the MENA region, where it became a major factor 
in the Arab Spring (Ciezadlo 2011; Bellemare 2015). 
Protesters in Tunisia brandished baguettes, while 
in Egypt they demanded ‘bread, freedom and social 
justice’. By the end of 2011, popular revolts broke out 
in many Arab countries, including Egypt, Libya, Syria, 
Tunisia, and Yemen (Soffiantini 2020). 

5.1.3 The role of contextual effects and  
co-stressors

The growing scientific evidence documenting 
environmental migration has produced a mixed 
collection of findings. While it is acknowledged that 
environmental factors can influence patterns of 
human mobility, questions often remain as to when, 
how, and why different forms of climate mobility 
emerge (Cattaneo et al. 2019; Hoffmann et al. 2021). 

5.1.3.1 Differences in mobility responses to 
environmental hazards

Environmental factors can affect communities and 
human mobility both directly and indirectly. Extreme 
weather events such as storms and floods may force 
people to flee to survive (see above regarding sudden 
onset events). A direct impact may also occur in the 
context of slow onset events, where, for instance, 
sea level rise forces inhabitants of coastal areas to 
relocate. On the other hand, environmental factors 
can impact mobility indirectly by influencing another 
driver, such as income from agriculture or fishing. 
This can lead to heterogeneity in the migration 
response across different population groups, as some 
may be more affected by environmental hazards 
than others. Taken together, while the direct effects 
help us to understand whether climatic events affect 
mobility, the heterogeneous (i.e. contextual) effects 
help us to understand when climate mobility emerges 
(Berlemann and Steinhardt 2017; Cattaneo et al. 2019; 
Hoffmann et al. 2021).

There is ample evidence that mobility outcomes of 
environmental events differ depending on various 
factors at the micro-, meso-, and macro-levels (see 
Figure 5.1), reflecting the diverging vulnerabilities 
to environmental pressures of different population 
groups (Black et al. 2011; Cattaneo et al. 2019). A 
concrete example of such heterogeneous impacts is 
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the well-established inverted U-shape association 
between wealth and environmental migration. As 
environmental shocks can increase both the pressure 
to move and liquidity constraints, poor people might 
become immobile in the aftermath of adverse events, 
while middle-income populations might move at 
increased rates (Cattaneo and Peri 2016; Benveniste 
et al. 2022). The literature further provides evidence 
on heterogeneous effects in interaction with, for 
example, gender (see Dillon et al. 2011; Thiede et al. 
2016; Becerra-Valbuena and Millock 2021), education 
(see Drabo and Mbaye 2015; Šedová et al. 2020), 
and agricultural dependence (see Dillon et al. 2011; 
Šedová et al. 2020). However, many gaps remain in 
our systematic understanding of when environmental 
migration emerges (Cattaneo et al. 2019). 

5.1.3.2 Channels of influence 

By affecting migration drivers (e.g. economic, social, 
or political factors), environmental hazards change 
the manifestation of human mobility, whereby 
the drivers act as mechanisms linking these two 
phenomena. Thus far, the evidence shows that 
economic (e.g. income differential between origin 
and destination, income variability) and political 
(e.g. onset and incidence of violent conflicts) factors 
are potential mechanisms explaining environmental 
migration (Berlemann and Steinhardt 2017; Cattaneo 
et al. 2019). As for the political factors, there is 
evidence that adverse climate impacts may increase 
the likelihood of violent conflict (Hsiang et al. 2013), 
which could then lead to forced displacement both 
within countries, but also internationally (Missirian 
and Schlenker 2017; Abel et al. 2019). Overall, more 
evidence on the role of different mechanisms in the 
link between climate and mobility is needed (Cattaneo 
et al. 2019).

5.1.3.3 Social tipping points and thresholds

Tipping points and thresholds are important for 
understanding environmental impacts on human 
mobility. Migration often takes place after a threshold 
has been crossed, beyond which risks or effects 
are too substantial to sustain (Meze-Hausken 2008; 
McLeman 2018; McLeman et al. 2021). The literature 
has identified the following six steps that play a role 
in the context of environmental impacts on mobility: 
(1) adaptation becomes necessary; (2) adaptation 
becomes ineffective; (3) substantive changes in 
land use/livelihoods become necessary; (4) in situ 

adaptation fails, migration ensues; (5) migration rates 
become non-linear; and (6) migration rates cease 
to be non-linear (McLeman 2018). These thresholds 
are a product of multiple factors, including climatic 
conditions or events in question, individual and 
household decisions, as well as larger group mobility 
dynamics. These processes are affected by people’s 
perceptions, actions of influential individuals or 
groups, and changes in key infrastructure, services, 
or other community assets (Bardsley and Hugo 2010; 
McLeman 2018; Adams and Kay 2019; Horton et al. 
2021).

5.1.4 The IPCC risk framework

In the context of the IPCC’s Sixth Assessment Report, 
McLeman et al. (2021) developed a conceptual 
framework, which considers environmental migration 
from a climate change risk perspective (Figure 5.2). 
It shows how environmental migration may emerge 
from the interactions of both environmental and 
non-environmental factors, and what the potential 
outcomes could be. Accordingly, risks in the 
context of environmental change are a function of a 
particular climatic hazard, as well as the exposure 
and vulnerability of non-environmental factors (e.g. 
people, resources, and systems) to such a hazard. 

Adaptation to an environmental hazard typically 
starts with in situ measures. If these are successful, 
they can lower the risk, and migratory patterns 
remain unchanged. However, if the local, context-
specific thresholds are crossed and in situ adaptation 
becomes insufficient to address the risk, changes in 
the mobility strategy can be used to adapt by those 
with the capacities to do so. The mobility outcomes 
are uncertain and may both increase or decrease risk, 
depending on the different conditions including the 
political, socio-economic, and demographic situation. 
Typically, mobility with higher agency leads to better 
outcomes, as migrants have more control over their 
destination choices, and make decisions based on 
economic and security prospects (Adger et al. 2015; 
Jacobson et al. 2019). People who cannot afford to 
move and whose in situ adaptation fails typically 
experience increased risk and vulnerability (McLeman 
et al. 2021; IPCC 2022).
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5.2 Empirical evidence on environmental 
migration in the Mediterranean 

5.2.1 North Africa and Sahel

In the Mediterranean, all North African countries — 
Algeria, Egypt, Libya, Morocco, and Tunisia — have 
historically been, and remain, significant countries for 
migrant destination, transit, and departure (de Haas 
2011). Mixed migration patterns are observable in 
the region with economic conditions, environmental 
changes, and political instabilities contributing 
to migration dynamics. According to the seventh 
Afrobarometer carried out between 2017 and 2018, 
high migration intentions are observed in Tunisia 
(23%) and Morocco (13%), the two North African 
countries covered by the survey. Among all interviewed 
respondents, 47% indicated Europe as their preferred 
destination (Appiah-Nyamekye Sanny et al. 2019).

While environmental factors influence migration in 
the region, particularly for short-term and internal 
moves, political and economic conditions and social 
networks are more significant drivers (Hunter et 
al. 2015; Sow et al. 2016). In particular, economic 

shifts, urbanisation, demographic changes, rising 
education levels, and cultural transformations have 
all contributed to increased mobility, including rural-
to-urban migration and emigration to Europe (de 
Haas 2011; Borderon et al. 2019).

Households in North African countries often do not 
directly attribute environmental hazards as the main 
cause of migration. However, they mention indirect 
factors such as insufficient agricultural revenue, 
a lack of agricultural employment, and better 
employment opportunities in destination areas. These 
indirect channels can be significantly influenced by 
adverse weather shocks and environmental change 
processes (Nguyen and Wodon 2014; Wodon et al. 
2014). According to International Labour Organization 
(ILO) estimates for 2021, the agricultural sector 
employs a substantial proportion of the population 
in Sudan (41%), Morocco (35%), Egypt (20%), Libya 
(16%), Tunisia (14%), and Algeria (10%). 

Rural communities that rely heavily on the environment 
for their livelihoods, such as pastoralists and agro-
pastoralist communities are particularly susceptible 
to the impacts of environmental change (Hoffmann et 

Figure 5.2 | Environmental migration risk framework. Source: McLeman et al. (2021).
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al. 2022; Wolde et al. 2023). The shrinkage of grazing 
areas over past decades has severely affected these 
communities, prompting some mobile populations 
in the region to travel longer distances. Additionally, 
sedentary farmers experience challenges due to 
delays in rainy season onset, mid-season heat waves, 
and heavy rains, resulting in crop loss and diminished 
yields (Connolly-Boutin and Smit 2016).

Drought and desertification processes as well as 
resulting land degradation represent considerable 
risk factors for North African dryland regions (Waha 
et al. 2017; Wiederkehr et al. 2018; Hoffmann et 
al. 2022). Rural dryland communities face various 
environmental hazards, frequently leading to extensive 
losses in agricultural yields and livestock (Huho et al. 
2011; Middleton and Sternberg 2013). While dryland 
residents have adapted to their surroundings, the 
frequency and intensity of environmental hazards 
are on the rise due to climate change (Diffenbaugh et 
al. 2017), exacerbating the strain on local livelihoods 
(Thornton et al. 2011). In most dryland regions around 
the Mediterranean, the majority of climate models 
predict an increase in aridity, which will have a 
negative impact on agricultural and pastoral systems’ 
productivity and reliability (Geddes 2015). In some 
cases, limits to adaptation may be reached, beyond 
which local adaptation may no longer be possible 
(Dow et al. 2013; Xu et al. 2020).

A case study in El Faouar in Tunisia demonstrates  
how affected communities must cope with 
unanticipated crop destruction that restricts their 
ability to pay their daily expenses by either selling 
livestock or migrating to seek out alternative income 
sources. The findings also demonstrate that local 
households attempt to increase their resistance to 
environmental constraints and climate change by 
expanding their agricultural capacity, provided they 
have additional funds from employment outside El 
Faouar, or remittances. Additionally, migration has 
evolved into a larger socio-economic transformation 
process where individuals move away to deal with or 
adapt to environmental changes (Sobczak-Szelc and 
Fekih 2020).

In addition to gradual changes in environmental 
conditions, sudden onset extreme weather events 
have caused displacement in the North African 
region. Overall, the region is less affected compared 
to other world regions with a share of only 0.35% of 
all displacements recorded in the period 2010–2019 

(IDMC 2020). In Libya, for example, which does not 
have dedicated policies on internal displacement, 
approximately 7600 people were displaced between 
2010 and 2019 due to disasters (IDMC 2020). 
In September 2023, Storm Daniel led to 42,000 
displacements in the country (UNOCHA 2023). 
Infrastructure and agricultural lands that were 
crucial to the local economy were severely damaged 
by the floods.

5.2.2 The Middle East as part of the MENA 
region

The literature on environmental migration in the 
Middle East has largely focused on the links between 
environmental hazards, conflict, and migration. 
Conflict and violence continue to be the principal 
causes of displacement in the sub-region, despite 
progress in some countries toward peacebuilding 
and conflict resolution. Empirical studies have 
suggested a correlation between environmental 
change and hazards and the exacerbation of political 
instability in the MENA region, with climate change 
potentially contributing to intensifying pre-existing 
tensions (Sofuoğlu and Ay 2020).

Although historically accustomed to dealing 
with dryness, the Middle East has struggled with 
prolonged drought in the last decades, which is 
one of the costliest socio-economic disasters it 
has faced. However, obtaining clear statistics on 
the number of displaced individuals due to drought 
in the region remains challenging. As frequently 
discussed in the literature, a prolonged drought 
that destroyed sources of livelihood in the Syrian 
Arab Republic, prior to the conflict’s outbreak in 
2011, is considered one of the complex factors that 
contributed to the country’s civil war (Chapter 4, 
Section 4.2). The severe drought that struck Syria 
between 2007 and 2010 was made two to three times 
more likely as a result of climate change (Kelley et 
al. 2015). This drought contributed to massive crop 
failures that undermined livelihoods and forced 1.5 
million people to move from rural areas into cities, 
exacerbating existing social tensions (Gleick 2014). 

However, the contribution of the drought to the 
conflict and resulting migratory movements is 
also questioned in the literature (see Chapter 4 for 
discussion). An interdisciplinary study conducted 
in Türkiye reveals that Syrian farmers employed 
adaptive measures against the drought before the 
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war (Dinc and Eklund 2023). The authors also show 
that land abandonment during the drought was less 
extensive than often portrayed in the literature. 
Other evidence indicates that protests were more 
likely to occur in Syria’s drought-prone regions, and 
that extreme weather events may have indirectly 
influenced civil unrest (Ash and Obradovich 2020). 

Drought events and water scarcity represent a 
considerable challenge for the region. Cases of 
displacement in Iraq have shown that many families 
displaced due to water stress remained in their 
original governorates, with most of them moving 
towards urban areas (IDMC 2020; IOM 2022). Also, in 
Iran, environmental factors, including drought and 
resulting water stress, are among the main causes 
of rural migration, with many farmers heading to 
urban areas in pursuit of safety or a decent life 
(Khavarian-Garmsir et al. 2019; Ebadi et al. 2020). 
Since several countries in the area have recently 
experienced major droughts, there is enduring 
concern that the number of displaced people could 
rise as a result of environmental change.

Sudden onset disaster events also had adverse 
effects, in particular for those communities that are 
already affected by conflicts. Floods and wildfires 
caused hundreds of thousands of displacements 
in Lebanon and Syria recently. Between 2019 and  
2022, there were multiple displacements due 
to repeated severe floods and storms, and the  
majority of people affected were internally displaced 
persons (IDPs) residing in camps (IDMC 2020). 
In some cases, the events have led to secondary 
displacements showing how the confluence of 
conflict and disaster creates a spiral of vulnerability 
and displacement (IDMC 2022). 

In addition to severe floods, 25,000 people were 
forced to flee their homes due to wildfires in Syria 
in 2020, which caused damage to homes, water, 
electricity networks, and cropland, and increased 
food insecurity (IDMC 2021). Unfortunately, data on 
disaster displacement are collected incompletely, 
and small-scale disasters frequently go unreported 
because there is no systematic, national monitoring 

69  �Although this Analysis focuses primarily on the Mediterranean region, it also draws on data from the Mediterranean Basin, the Eastern Mediterranean 
and Middle East (EMME), and the broader Middle East and North Africa (MENA) region (also referred to as Southern and Eastern Mediterranean 
Countries). In this Analysis, the MENA region refers specifically to countries bordering or closely connected to the Mediterranean Sea.

of displacement resulting from disasters in several 
countries in the Middle East (IDMC 2021). In 
Israel, 91,693 people were displaced by disasters 
between 2008 and 2021, and all the large-scale 
displacements in the country were due to wildfires 
(IDMC 2021). 

In the future, environmental changes and hazards 
could lead to increased poverty and social instability, 
further destabilising the region and potentially 
contributing to increased migration (Geddes 2015). 
In the suddenly developing metropolitan areas 
of the Middle East, heat waves and flooding could 
result in significant losses and damages (Salimi and 
Al-Ghamdi 2020). Dervash and Wani (2022) draw 
attention to the fact that recently, migration from 
urban-to-urban areas has surpassed migration 
from rural to urban areas. The authors emphasise 
that the next stage may take place in the form of 
migration to Türkiye and Europe, due to the water 
shortage experienced in big cities, especially in 
summer. 

Existing research on climate change and migration in 
the MENA region69 has revealed important insights, 
but several gaps and unanswered questions remain. 
The availability and accuracy of data on environmental 
migration need to be improved in order to obtain 
precise statistics on the number of people displaced 
by environmental factors. It is crucial to understand 
the dynamics shaping the intricate relationship 
between environmental change and socio-economic 
and political factors, and particularly their long-
term impact on migration decisions. Furthermore, 
studies focusing on the vulnerabilities and adaptive 
capacities of specific population groups, such as 
women, children, and marginalised communities, 
are necessary to address their unique challenges in 
the region. 

5.2.3 Southeastern Europe 

Climate change is expected to have a major impact 
on countries in southeastern Europe and the Balkans, 
including a significant increase in the number of 
extreme heat events in summer, and precipitation 
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events in the winter months (Alfthan et al. 2015). 
The entire region will become drier as a result of 
rising temperatures and declining precipitation, 
with droughts predicted to increase in frequency, for 
example in Albania (Angelini et al. 2012). This trend 
has implications for agricultural production and food 
security in the region, especially in countries with an 
already strained food supply. For example, in 2022, 
more than 30% of the population in Albania and 
more than 20% in North Macedonia are moderately 
or severely food insecure (World Bank Data Catalog, 
World Bank Group70). 

Increased insecurity can enhance migration intentions 
in the region. Although Southeastern European 
countries face a low to moderate risk regarding the 
effects of climate change in comparison to the rest of 
the world, they are already facing a number of sudden 
and slow onset disasters (Barron and van Manen 
2022). Floods, drought, and extreme temperatures, for 
instance, caused 79% of crop and livestock production 
losses in the Western Balkans between 2005 and 
2014 (FAO 2017). Countries like Montenegro have not 
seen a single year in the last two decades without an 
extreme event such as heat waves, floods, prolonged 
droughts, or forest fires (Burić et al. 2022).

Sudden onset disasters such as increasing and 
intensifying floods and wildfires are a key hazard in the 
Western Balkans, causing major livelihood losses and 
displacement (Alfthan et al. 2015). For example, severe 
late spring frosts have caused significant damage to 
fruit plants in Bosnia Herzegovina over the last five 
years (Trbic et al. 2021). Floods are the most prevalent 
disaster, with six flood events causing significant 
destruction in Montenegro in the last decade (Bisaro 
and Meyer 2022). The floods that occurred in May 
2014 as a result of two months of rainfall in three days 
caused significant damage to settlements, and led to 
the relocation of approximately one million individuals 
in Serbia, Bosnia and Herzegovina, and Croatia 
(Hadžić 2022). The floods killed 51 people, displaced 
31,000 individuals, and pushed an estimated 125,000 
people into poverty (Alfthan et al. 2015). Those 
without a Schengen visa, who could not escape to 
neighbouring EU countries, were often trapped or 
internally displaced while seeking shelter (UNESCO 

70  �Indicator ‘Prevalence of moderate or severe food insecurity in the population (%)’: https://data.worldbank.org/indicator/SN.ITK.MSFI.ZS

71  https://www.dmcsee.org/

2023). In 2021, the Balkan region encountered 
catastrophic forest fires, like many other parts of the 
world. However, there is no conclusive evidence as 
to the impacts of these events on displacement and 
migration (Bisaro and Meyer 2022; IOM 2023).

Slow onset hazards, notably droughts, have had a 
considerable negative impact on the Balkans’ welfare 
and economy in recent years. A Drought Management 
Centre for Southeastern Europe (DMCSEE)71 was 
formed in 2009 to analyse regional vulnerability and 
risks, reduce the effects of drought, and establish an 
early warning system (Alfthan et al. 2015; Županić 
et al. 2021). This was especially important, since 
the Republic of North Macedonia is one of the driest 
countries in Europe (Županić et al. 2021). Albania is 
becoming more vulnerable to climate change due 
to its reliance on agriculture (Zhllima et al. 2022), 
and agricultural lands in Bosnia and Herzegovina 
are completely dependent on precipitation for water 
supply and groundwater replenishment (Trbic et al. 
2021). The 2012 drought in the Western Balkans, 
particularly in Bosnia and Herzegovina, saw grain and 
vegetable production drop by up to 70% (Županić et 
al. 2021). Environmental change disproportionately 
affects those who are already vulnerable due to 
poverty, unemployment, and social exclusion, 
reducing their capacity to adapt and increasing the 
risks of displacement (IOM 2023). Recent studies from 
the region have raised doubts about the potential of 
migration as an adaptation strategy for households 
(Šimunić et al. 2020; Marić et al. 2023).

Türkiye experiences many sudden and slow onset 
climate events, such as floods, storms, forest fires 
and drought, and these mostly cause temporary 
displacement. During the last decade, hundreds of 
people have been displaced in Türkiye due to floods 
and wildfires, especially in the northern and southern 
parts of the country (IDMC 2020, 2021). The year 2021 
was one of the country’s worst in terms of sudden 
onset events. Four hundred and twelve widespread 
wildfires broke out in the southern and southwest 
provinces, displacing 81,000 people. At least 2500 
homes were burned in the fires, putting almost 9000 
people at risk of long-term displacement. In addition, 
a strong storm hit Türkiye in August of 2021, resulting 

https://data.worldbank.org/indicator/SN.ITK.MSFI.ZS
https://www.dmcsee.org/
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in heavy rains, flooding, and the deaths of 82 people. 
This disaster also led roughly 2500 people to flee their 
homes in several cities (IDMC 2021).

The overall effect of drought on migration in Türkiye 
is notable but not definitive; certain environmental 
factors, which might seem pivotal in driving migration, 
are overshadowed by non-climatic variables. Studies 
have reported declines in migration from rural areas 
during rainy seasons in regions where security is not 
an issue (Delju et al. 2019). Research indicates that it 
is often wealthier families that tend to permanently 
relocate to urban centres, whereas economically 
disadvantaged individuals often seek seasonal 
employment in agriculture (Afifi and Jäger 2010).

5.2.4 Southern Europe

In the empirical literature, Europe is mainly 
considered as a destination for migrants (Missirian 
and Schlenker 2017). Very limited evidence exists 
related to the impacts of environmental changes 
on migration within Europe. Given the expected 
impacts of climate change on relevant migration 
drivers, including agricultural productivity, it may be 
expected that parts of Southern Europe may also see 
increased migration in the future, if climatic impacts 
become more severe (EEA 2019; Hoffmann et al. 
2023).

Climate change is expected to have a wide range 
of implications for mobility in Europe, including 
more frequent and powerful heat waves, retreating 
glaciers, and altered terrestrial ecosystems. In 
the Mediterranean and Southern Europe, rising 
temperatures and prolonged droughts are predicted 
to reduce water availability and crop productivity, and 
increase the possibility of wildfires. Despite receiving 
little attention in the literature, Southern Europe 
has witnessed thousands of people displaced in the 
previous decade because of a number of sudden 
onset disasters due to climate change. 

The main causes of environmental displacements 
in the region are intensifying wildfires, floods, and 
storms. Between 2018 and 2021, an ongoing series 
of storms and floods displaced about 40,000 people 
in France, Greece, Italy, and Spain (IDMC 2020, 
2021). Even though wildfires are a natural part of 
the Mediterranean ecosystem, changes in land 
use, overgrazing, deforestation, abandonment of 
agricultural lands, a decrease in rural population, 

and record high temperatures and long-term 
droughts all contribute to an increase in their size 
and severity. 

The region’s intensifying wildfires also damage 
vegetation such as trees and grass, lowering the 
soil’s ability to absorb water, increasing the risk of 
flooding (IDMC 2021), and bringing the compound 
risk of disasters and consequent displacements. In 
2022, Spain experienced record high temperatures, 
rivers dried up in Italy, thousands of hectares of 
forest burned in Southern Europe, and about 100 
million people across Europe were affected by water 
shortages (Kaeding et al. 2023). 

Recent case studies in Southern Italy’s Apennines 
highlight the need for targeted measures to prevent 
elevated risks of future disasters and capitalise on 
risk reduction and resilience capabilities associated 
with migration (L. Guadagno and E. Guadagno 2021; 
E. Guadagno 2022). These suggest that interventions 
should occur both at migrants’ places of origin (e.g. 
planning, capacity building, risk awareness) and 
at their destinations (e.g. diaspora engagement), 
and should involve migrants, their households, and 
community members to ensure a fair distribution of 
risk-reduction benefits. More research and data, and 
a stronger focus on European countries, are needed 
to understand the implications of environmental 
change processes on migration within and across 
European countries.
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5.3 Trajectories and destinations of mobile 
populations

5.3.1 Environmental changes and 
urbanisation processes

Urbanisation has changed the world in the 21st, 
with cities now housing more than half of the 
world’s population. The urban population has grown 
dramatically, especially in the Global South’s low- 
and middle-income countries (Gemenne et al. 2016). 
Small- and medium-sized cities in Africa, Asia, and 
Latin America are becoming more urbanised. By the 
middle of the century, approximatively two thirds 
(68%) of the world’s population is expected to live in 
urban areas, with an estimated 2.5 billion additional 
individuals projected to live in cities worldwide by 
2050 (UN DESA 2019). 

While these trends are mainly driven by natural urban 
growth, rural-urban and urban-urban migration 
also contribute to these developments around the 
world (Gemenne et al. 2016). Rural-urban migration, 
particularly to major metropolitan areas, is an 
important engine of societal transformation (Geddes 
2015). Historically, culturally, and linguistically 
interconnected countries in the Mediterranean 
Basin have experienced intense urbanisation since 
the 1950s (Tabak 2008; Marraccini et al. 2015). For 
example, between 1960 and 2015, the total population 
of the Middle East and North Africa quadrupled (Guida 
2022), and 66% of the population was residing in 
urban areas by 2022 (World Bank 2023). While Egypt, 
Morocco, and Algeria are anticipated to continue 
to have an exceptionally high urbanisation rate at 
around 60% by 2030, Lebanon, Jordan, and Libya are 
expected to have an urbanisation rate of roughly 88%, 
84% and 79%, respectively (UN DESA 2019).

Environmental change plays an important role in 
urbanisation processes, both as a driver and as a 
risk factor (de Haas 2011). As a driver, environmental 
factors can amplify rural-urban migration in pursuit 
of better opportunities, such as access to education, 
health care, and employment prospects (Lu 2010; 
Naude 2010; Scheffran et al. 2012; Henderson et 
al. 2014, 2017; Nguyen and Wodon 2014; Chen and 
Mueller 2019; Lyu et al. 2019; IPCC 2022; Helbling 
and Meierrieks 2023). In this context, secondary and 
tertiary cities, that is, smaller urban agglomerations, 
play an increasingly important role as migration 
destinations experiencing growing immigration in 

many countries (Andreasen et al. 2017; Marais and 
Cloete 2017).

Migration to urban destinations can contribute to 
economic growth and facilitate individuals’ access 
to public goods. However, if not managed well, 
cities can struggle to cope with the influx of people, 
potentially leading to multidimensional social 
problems, including poverty and inequality. Displaced 
persons and migrants frequently settle in informal 
neighbourhoods, where they face health, economic, 
and security issues (Alexander and Tomalty 2002; 
Keivani 2009). Especially in North African countries, 
the percentage of the urban population living in 
informal settlements has increased in recent decades 
(UN-HABITAT 2022). This can lead to a downward spiral 
of ‘slumification’, with climate change contributing 
to increased risks alongside other socio-economic 
factors (Cities Alliance 2021; Abu Hatab et al. 2022). 
Poorly managed urbanisation and underdeveloped 
infrastructure can increase disaster risks due to 
a high population concentration, and exposure to 
threats. These risks can also influence relatives of 
urban dwellers outside the city (IOM 2020). 

Rural-urban mobility, on the other hand, is also 
critical to risk reduction measures for households, 
offering access to markets, services, economic 
opportunities, and disaster and environmental 
protection systems. Cities provide prospects for 
development and prosperity, particularly in low- and 
middle-income countries (IDMC 2018). Although 
rural-urban migration is often blamed for rising 
urban poverty, in most countries rural migrants and 
displaced people do not make up the majority of the 
urban poor (Montgomery 2008), and are not the only 
residents of low-income informal settlements (Tacoli 
2009). Evidence suggests that IDPs can boost local 
economies, and cities offer various advantages over 
camps hosting displaced people (Gemenne et al. 
2016; IDMC 2020).

One of the key gaps in the data collected on disaster-
related displacement is the lack of information 
on whether displaced people have achieved 
durable solutions by resettling elsewhere in the 
country. Addressing these gaps and gaining a more 
comprehensive understanding of not only where 
individuals are displaced from, but also where they 
seek shelter, would provide a clearer picture of 
the trajectories and destinations of environmental 
displacement in the Mediterranean and its 
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neighbouring countries. In this context, understanding 
the displacement risks that cities face is critical. 
Measures by local and provincial governments 
are essential for reducing risks by investing in 
coordinated climate change adaptation and urban 
development. To fully understand how cities respond 
to these challenges, power dynamics among different 
levels of governance and political stakeholders must 
be considered (Turhan and Armiero 2019).

5.3.2 Regional migration towards the 
Mediterranean

Countries in the Mediterranean are important 
migration destinations for both regular (i.e. legal, 
authorised, and documented) and irregular (i.e. illegal, 
unauthorised, and undocumented) migration. In total, 
approximately 25% of all immigrants worldwide live 
in the extended Mediterranean region (Testaverde 
and Pavilon 2022). In Europe, immigrants tend to 
be more concentrated in cities with larger labour 
markets and better infrastructure. For instance, in 
2014, nearly three-fifths (61.3%) of immigrants of 
non-EU origin lived in cities, while almost a quarter 
(24.7%) lived in towns, and a seventh (13.9%) in rural 
areas (European Commission: Eurostat 2017).

Irregular migrants to Europe take three main routes: 
the Western Mediterranean route (from Morocco and 
Algeria to Spain), the Central Mediterranean route 
(from Libya and Tunisia to Italy), and the Eastern 
Mediterranean route (from Türkiye to Greece) 
(Fargues 2017). While the Eastern route is primarily 
used by Afghan, Iraqi, and Syrian refugees, the others 
are used by a more diverse migrant population (Werz 
and Hoffman 2017). Transit migration through Türkiye 
and the Western Balkans increased significantly in 
2015 and early 2016 (McAuliffe and Triandafyllidou 
2022).

The Mediterranean Sea represents an important 
transit route for migrants to Europe (see Chapter 
1, Section 1.1 and Chapter 2, Section 2.2.1). Over the 
last four decades, more than 2.5 million migrants 
have crossed the Mediterranean to Europe, driven 
by demographic disparities, economic inequalities, 
and political instability in their countries of origin 
(Marquina 2010). In 2016 and 2017, boat crossings 

72  https://www.unccd.int/resources/knowledge-sharing-system/initiative-sustainability-stability-and-security-3s-africa

from Libya to Italy and Türkiye to Greece via the 
Aegean Sea were the most popular routes into 
Europe. The Western Mediterranean route became 
more active than the Central Mediterranean route 
from 2018 to mid-2019, with more arrivals in Spain 
than Italy. 

Historical linkages and post-colonial relationships 
have influenced migration pathways from North 
African countries to destinations such as France, 
Spain, and Italy (McAuliffe and Ruhs 2017). In 2020, 
Egypt, Morocco, South Sudan, Sudan, Somalia, 
and Algeria had the highest number of emigrants 
in Africa (McAuliffe and Triandafyllidou 2022). 
Sub-Saharan African migrants have also joined 
migration flows from North Africa, typically crossing 
the Mediterranean by boat (Marquina 2010). Due to 
conflicts and disasters, mixed migratory flows (see 
Chapter 2, Section 2.5.2) from Asia and Africa have 
become more prevalent in the Western Balkans over 
the last ten years.

Countries in the Middle East and North Africa 
represent important migration destinations and 
transit points, especially for regional migration flows 
from Western and Eastern African countries. Rural 
areas in Sub-Saharan Africa are particularly affected 
by environmental hazards and climate change due  
to their dependency on rain-fed agriculture and  
limited adaptive capacity (McAuliffe and  
Triandafyllidou 2022). A case study from Niger 
demonstrates that migrants from rural areas 
migrate to the Mediterranean region to cope with 
environmental hazards (Snorek 2016). 

Morocco and Senegal launched the Initiative for 
Sustainability, Stability and Security in Africa  
(3S Initiative)72 to address environmental drivers of 
migration in Africa. Its primary goal is to mitigate 
climate impacts by supporting affected areas 
and expanding arable land and forest protection. 
Furthermore, the project aims to create rural jobs 
through agriculture, agro-industry, and forestry 
investments, easing migration pressures. Fourteen 
African countries have planned activities to meet 
these targets, including Benin, Burkina Faso,  
Ghana, Morocco, Senegal, and others.

https://www.unccd.int/resources/knowledge-sharing-system/initiative-sustainability-stability-and-security-3s-africa
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Cross-border migration is frequently the result of 
a failure to protect and assist internally displaced 
persons (IDPs) in their home country, as many 
refugees have suffered internal displacement 
numerous times before leaving their home country 
(IDMC 2020). An emphasis on understanding the 
root causes of mobility and applying measures 

to improve adaptive capacity and resilience in 
the countries of origin is required. Development 
cooperation and emergency relief can be critical, as 
are the strengthening of communities’ resilience to 
disasters and the provision of aid for safe passage 
and resettlement (Werz and Hoffman 2017).
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5.4 Projecting environmental impacts on 
migration flows in the future

A growing portion of the existing scientific literature 
on the environment-migration nexus focuses on 
projecting future migration patterns within the 
context of environmental change. The main objective 
of such studies is to assess future human mobility 
considering anticipated changes in environmental 
conditions resulting from enhanced climate change.

5.4.1 Projection types and methods

In order to conduct projection exercises of the 
environment-mobility relationship, scholars must 
first evaluate how population movements and 
population compositions might evolve overall, 
regardless of environmental changes. The main 
tool used for this purpose is population scenarios. 
Two sets of scenarios are most prominently used, 
one developed following an approach adopted by 
the United Nations, and the other known as Shared 
Socioeconomic Pathways (SSP) (see Chapter 3, 
Section 3.4.2; O’Neill et al. 2014, 2017; K.C. and 
Lutz 2017). Neither restrict their focus to the 
Mediterranean region, yet both provide elements 
specific to it – with at least a country-level resolution 
and sometimes disaggregated further. 

The UN approach includes probabilistic projections 
of population (Raftery et al. 2012), and emigration, 
return migration, and transit migration (Azose 
and Raftery 2019). The SSP framework, revolving 
around five narratives of future global socio-
economic development (O’Neill et al. 2014, 2017), 
includes projections of population by age, sex, and 
level of education at the country level (K.C. and 
Lutz 2017), urbanisation (Jiang and O’Neill 2017), 
population change at highly local levels (Jones and 
O’Neill 2016),  migration, population, and education 
for the EU countries (Lutz et al. 2019), and bilateral 
migration and remittance flows between pairs of 
countries, and the effects thereof on income and 
inequality (Benveniste et al. 2021).

Regarding migration specifically, projections often 
require estimating bilateral migration flows, that 
is, knowing both the origin and the destination – 
whereas most of the existing data is available for 
migrant stocks, that is, how many individuals from 
a given location are present at another location at a 
given time. Several methods have been developed 

to that end, recently providing refined results by sex 
(Abel 2018; Abel and Cohen 2019, 2022). Note that 
most existing migration projections assume levels 
of net migration tending towards zero in the long 
run (end of the century). However, this hypothesis 
is unlikely to hold in reality, and revising it could 
significantly impact population and migration 
projections (Abel 2018).

For projections of climate variability and the impacts 
of change on mobility patterns, existing projections 
are rarely confined to a specific geographic region. 
Nevertheless, most offer helpful information 
relevant for the Mediterranean Basin. To generate 
such projections of migration, scholars use a 
variety of models, ranging from including just some 
of the drivers of mobility, to general equilibrium 
approaches (Millock 2015). Some studies propose 
projections restricted solely to exposure to climate 
change impacts, not including the mobility response 
(Xu et al. 2020). Other analyses employ reduced-
form approaches with causal inference to project 
migration, if unexamined drivers remain constant. 
By estimating migration responses to specific 
factors without accounting for all underlying 
mechanisms, these methods may overlook the 
complex interactions between various migration 
drivers (Missirian and Schlenker 2017). 

More recent efforts complement empirical  
methods with machine learning (Molina et al. 
2023), while others focus on individual decision-
making using agent-based models (Bell et al. 
2021; Choquette-Levy et al. 2021), although without  
a focus on the Mediterranean Basin yet. Finally, 
a prominent approach in the literature has used 
gravity-based models of internal migration (Rigaud 
et al. 2018; Clement et al. 2021), focusing on a  
series of world regions including Sub-Saharan 
Africa (2018), West Africa (2021), Middle East and 
North Africa (2021), and the Mediterranean region 
in the context of sea level rise (Reimann et al. 
2023). Such gravity approaches have also been 
coupled with larger models capturing feedback 
between economic activity and the climate system 
(Benveniste et al. 2021, 2022). These models are 
foundational to models of dynamic economic 
assessment offering high spatial resolution 
(Desmet and Rossi-Hansberg 2015; Burzyński et 
al. 2021, 2022; Cruz et al. 2023).
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5.4.2 Projecting future migration due to 
environmental stress in the Mediterranean

Overall, existing projections of future migration 
patterns related to climate change in the 
Mediterranean Basin offer a contrasting picture. 
Some studies suggest a substantial increase — up to 
a doubling — in migration flows under conditions of 
climate change, measured, for example, by internal 
migration towards urban centres in North Africa 
(Clement et al. 2021) or by asylum applications to the 
European Union (Missirian and Schlenker 2017). 

Others counter that massive international flows 
of migrants are improbable, except in the unlikely 
event of both high levels of climate change and 
significant opening of borders (Burzyński et al. 2022). 
In particular, North Africa appears at high risk of 
a ‘trapped population’ effect, whereby increased 
climate change strongly limits the ability of lower 

income populations to migrate internationally due 
to decreased available resources (Benveniste et al. 
2022). 

Importantly, several studies highlight the key role of 
policies in determining both mobility outcomes and 
the conditions in which migration — or lack thereof — 
takes place. For instance, restrictive border policies 
are expected to significantly increase exposure 
and vulnerability to environmental change in North 
Africa, by trapping people in areas where they find 
themselves more vulnerable, than at locations that 
they would otherwise migrate to (Benveniste et al. 
2021). As another example, projected significant 
internal migration from Mediterranean coastal areas 
to urban centres, for instance in the Nile Delta region, 
is significantly reduced when coastal adaptation 
policies such as hard protection, managed retreat, 
and accommodation strategies are implemented 
(Reimann et al. 2023). 
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Executive summary
Environmental change in the Mediterranean region 
exacerbates intersectional inequalities and poses 
challenges to existing governance structures, 
particularly with regard to human mobility and conflict. 
The complexities of these issues are compounded 
by a lack of empirical studies, methodological 
shortcomings, and limited access to data, hindering 
a comprehensive understanding of the phenomena. 
Addressing these challenges requires collective and 
collaborative efforts across local, national, regional, 
and international scales.

Migration is increasingly seen as a form of adaptation 
that operates across these various scales, while 
empirical evidence in the Mediterranean challenges 
the notion of migration as adaptation. To effectively 
tackle these issues, addressing the root causes of 
vulnerability, enhancing adaptation capacities, and 
promoting transformative adaptation strategies 
is crucial. However, environmental change in the 
Mediterranean has been securitised, prioritising 
certain threats such as conflict and migration over 
others, which may skew policy responses and 
resource allocations.
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6.1 Complexity of interactions between 
environmental change, forced migration, 
and conflict 

The environmental change-conflict-migration 
nexus is defined by context-specific interrelations 
of material and discursive conditions for involved 
and affected actors. Material conditions at this 
nexus encompass a range of issues, including 
environmental change, governance structures 
comprising legal regimes, and place-based 
vulnerabilities. Environmental change is happening 
at such a pace that it is eroding the resilience of 
human adaptability and intensifying significant social 
and environmental disruptions, posing a threat 
to human life and livelihoods. Water availability, 
droughts, sea level rise, pressure on ecosystems, 
and health are major areas of concern (Chapter 3). 
These changes can exacerbate existing political, 
social, economic, and ecological tensions, shaping 
inter- and intra-state conflicts and cooperation, and 
have therefore been described as ‘threat multipliers’ 
(Chapter 4). While the concept of ‘threat multiplier’ 
has been seen as useful in raising awareness 
about climate-security linkages, it risks becoming 
an empty signifier in policy debates by simplifying 
causal relationship between climate change and 
conflicts. Against this background, this chapter 
analyses the multifaceted landscape of conditions 
and further dynamics that are central in shaping 
the environmental change-conflict-migration 
nexus. These include current governance structures 
(Section 6.2) and legal regimes (Section  6.3), as 
well as place-based vulnerabilities, which are 
context specific (Section 6.4) and characterised by 
intersectional structural inequalities (Section 6.5). 
At the same time, material conditions are shaped 
by discursive constructions in which governance 
objects are framed in particular ways. This can 
be observed in narratives about environmental 
or climate migration (Section 6.1.1), and more 
prominently by turning climate into a security issue 
(securitisation73) (Section 6.2). Since the 1980s, there 

73  �The concept of ‘securitisation’ is used in this Analysis as defined in international relations and political science, particularly within the framework of 
the Copenhagen School (Buzan et al. 1998). Securitisation refers to the process through which an issue is constructed as an immediate and existen-
tial threat by a powerful actor—such as a government or political leader—through a speech act. This construction must be accepted by a relevant 
audience to legitimise the use of extraordinary measures beyond normal political procedures. As used in this Analysis, securitisation concerns the 
construction of issues as security threats, not the financial meaning of the term (i.e. the pooling and repackaging of assets into tradable securities).

74  �Throughout the report, the term ‘involuntary’ migration is preferred. In this chapter, the term forced migration is used as an essential concept that 
stems from the literature, as involuntary migration does not capture some of the points made in this chapter and in the academic literature used.

has been a trend to frame forced migrants74 as a 
threat to human security, illustrated by the terms 
‘climate refugee’ and ‘environmental refugee’ (Boas 
et al. 2019). The common understanding is that such 
environmentally-induced migration needs to be 
addressed by increasing resilience (Methmann and 
Oels 2015) and/or by stopping migration movements 
at their origins.

6.1.1 Limitations of available information, 
data, and sources on key dynamics for the 
nexus

The securitisation of climate change impacts often 
circumvents or disguises political power dynamics 
and insufficient governance structures, which 
are nevertheless important for the nexus. Here, 
country-specific information and data are often still 
missing. Only very limited information and data are 
available regarding the implications of renewable 
energy production and resource extractivism, 
a term used to describe a set of practices that 
enable resource exploitation that does not account 
for sustainability nor for equitable distribution of 
benefits. This issue is of growing importance for many 
Mediterranean countries, especially in the south of 
the Mediterranean. Although it constitutes another 
potential source of conflict beyond other inter-state 
disputes, little research exists on its linkages to 
displacement and migration dynamics. While it is 
often assumed that renewable energy facilities offer 
economic opportunities for countries in the region, 
recent developments indicate that they can also have 
a series of negative impacts on livelihoods, depending 
on the patterns of implementation (Hamouchene 
and Sandwell 2023). Renewable energies at scale 
are highly dependent on land use and also require 
significant resources, such as water, which could 
become a source of growing tension, particularly 
in countries of the southern Mediterranean, where 
agriculture is a key sector for national economies 
(Waha et al. 2017). Renewable energy power plants 
have the potential to significantly reduce CO2 
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emissions, but they reshape land-use dynamics due 
to required space for construction and operation. 
Although research is still limited, existing studies 
underline that the impacts of constructing renewable 
energy facilities on landscape, land tenure, and land-
use patterns can be significant, and have the potential 
to undermine the authority of local communities 
(Lamhamedi and de Vries 2022). Given the recent 
nature of these dynamics, little research exists that 
directly addresses the nexus, but it is important to 
note that research on renewable energy in countries 
around the Mediterranean highlights potential 
conflicts with the possibility of shaping displacement 
in the future.

This also shows that while both environmental and 
climate change are dynamics of increasing relevance 
for the Mediterranean region, the related impacts  
are uneven across southern shore countries and 
rural and urban areas, as well as on the sub-state 
level for different social groups. However, studies 
on the nexus of environmental change, conflict, 
and displacement are inconclusive as to the causal 
relationships between the nexus nodes, which makes 
it difficult to predict the long-term consequences 
of such complex and uncertain linkages, with 
medium- and long-term implications remaining 
mostly projections. This uncertainty is important to 
consider in the face of the prevailing understanding 
of climate-related migration as a national security 
issue. This has been of particular relevance since 
the 1990s, when natural scientists working on 
climate change started to project very high numbers 
of ‘environmental refugees’ or ‘climate refugees’ 
(see Myers 1997; Reuveny and Moore 2009). These 
underlying Eurocentric patterns of knowledge 
production have generated assumptions of causality 
at the nexus of environmental change, conflict, and 
(forced) migration that have been rebutted by recent 
scholarship (Brzoska and Fröhlich 2016; Selby et  
al. 2017; Scheffran 2020; Chapters 4 and 5). 
Additionally, most existing studies in the region focus 
on the relation between slow onset environmental 
changes and migration/displacement, such as 
sea level rise, droughts, and soil degradation. 
This research, mainly consisting of single-country 
case studies, underlines the complex relationship 
between environmental changes and migration, 
the diversity of migration patterns, including the 
temporality of migration, and the fact that migration 
is often seen as a last resort; since migration 
induced by environmental changes often leads to a 

worsening of individual conditions, as shown in the 
case of Egypt (Warner 2010). While environmental 
change is rarely identified as a prime reason for 
migration, it can shape already-existing patterns 
of migration induced by conflict. Limited evidence 
suggests, however, that in the context of this nexus, 
migration can also be seen as a form of adaptation by 
affected households. This applies especially in cases 
where food and water security are contested, and 
remittances can be a potential solution. Case studies 
further highlight context-specific circumstances and 
diverse ways of perceiving migration as adaptation 
(see Afifi 2010 for Egypt; Sobczak-Szelc and Fekih 
2020 for Tunisia). However, while migration is 
increasingly being discussed as a form of adaptation 
in the context of environmental change (Gemenne 
and Blocher 2017; İçduygu and Gören 2023), including 
in the IPCC Sixth Assessment Report on impacts, 
adaptation, and vulnerability (IPCC 2022a), current 
evidence highlights that it might not be a suitable or 
sustainable adaptation strategy (Vinke et al. 2022). 
This tension between theoretical discussions and 
empirical evidence shows that framing adaptation 
in the context of human mobility tends to neglect 
the political, economic, and social dimensions of 
migration by merely understanding migrants as 
victims of environmental change, and as a challenge 
for national security (Ransan-Cooper et al. 2015). 
Instead of understanding migrants in the context 
of environmental change and conflict as political 
subjects whose norms, identities, and perceptions 
about mobility and adaptability could shape policy 
strategies, current dynamics are characterised 
by a lack of supportive governance structures. As 
assessed in Chapters 3, 4, and 5 of this report, the 
lack of governance structures and mismanagement 
are critical in understanding the relationship  
between environmental hazards, environmental 
change impacts, conflict, and migration.

This chapter therefore contextualises migration 
as adaptation within these intricate interactions in 
order to highlight current challenges and trajectories 
by drawing on different ideal types of adaptation, 
namely coping, incremental, and transformative 
adaptation, as well as maladaptation. Adaptation is 
often understood as a ‘local’ phenomenon or practice 
and, as part of the United Nations Framework 
Convention on Climate Change (UNFCCC), is subject 
to national adaptation plans. The chapter will discuss 
how migration as an adaptation strategy spans 
local, national, regional, and international scales. It 
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also underlines that adaptation is a highly socially 
demanding process, and not a mere functional 
option for migrants facing environmental change 
and conflict. The chapter examines adaptation gaps, 
alongside the policies that are currently in place 
or lacking in the Mediterranean region, and the 
vulnerabilities that result from these dynamics. 

6.1.2 Migration, adaptation, and the 
environmental change-conflict-migration 
nexus 

The IPCC Sixth Assessment Report on impacts, 
adaptation, and vulnerability identifies a high  
probability for new and existing multi-scale conflicts 
that might be transformed or exacerbated by 
increasing climate risks (IPCC 2023). Although 
evidence summarised in this report shows that there 
are uncertainties over how conflicts are shaped 
by climate risk, a densification of conflicts would 
put an additional burden on governance systems, 
already exhausted by conventional challenges. In 
addition, such shifts would not only threaten human 
and natural systems but also constitute emerging 
drivers of human insecurity and displacement both 
within and across national borders. Indeed, (violent) 
conflicts and human displacement are among the 
major social consequences of environmental change, 
environmental downgrading, and resource scarcity.

On the one hand, the report recognises that migration 
can be considered a form of adaptation that reduces 
risks and the consequences of climatic and non- 
climatic stressors when it is voluntary, safe, and orderly 
(Cissé et al. 2022). On the other hand, it underlines 
that the quantity and quality of existing data required 
to bridge the gap between data, science, and policy 
approaches in addressing human mobility challenges 
in disaster and environmental change contexts remain 
limited. While there is a common understanding that 
increasing extreme weather events, particularly floods 
and droughts, but also slow onset events, such as sea 
level rise, are likely to increase displacement, and that 
limited adaptive capacities contribute to involuntary 
migration, ‘compared to other socio-economic factors 
the influence of climate on conflict is assessed as 
relatively weak’(IPCC 2022b, p.15).

75  https://unfccc.int/santiago-network

The complex relationship between environmental 
change adaptation, migration, and conflict is therefore 
not only seen by the fact that neither climate change 
nor conflict is linked in a straightforward manner, 
but also by the observation that the meaning of 
climate change adaptation is contested depending on 
specific contexts. The goal of environmental change 
adaptation, as with mitigation, is to reduce risks, 
strengthen resilience, and address vulnerabilities 
in the short and long term (Huang-Lachmann and 
Guenther 2020). However, there are significant 
differences in the ways environmental change affects 
people in different places and contexts. There are 
also diverse ways of understanding what adaptation 
would mean for analytical and practical challenges 
with regard to a particular setting. International 
frameworks, such as the Paris Agreement (UN 
2015), the Sustainable Development Goals (SDGs, UN 
General Assembly 2015), and the Santiago Network 
for Loss and Damage75, established at UNFCC COP 25 
(December 2019), underline that effective adaptation 
depends on effective mitigation, sufficient financial 
and other resources to increase adaptive capacities, 
and active coordination and planning (UNEP 2023). 
While these aspects can be understood as general 
conditions for climate change adaptation, they do 
not provide specific guidance to plan or implement 
adaptation efforts (IPCC 2022b, p.26). This also 
applies to displacement and forced migration in the 
Mediterranean region.

Given the specificity of spatial settings, such as 
coastal, urban, and rural systems, research on 
adaptation has analysed different adaptation 
pathways or ideal types in order to identify 
sustainable and unsustainable ways of adapting 
to environmental change (Gresse et al. 2023). In 
this context, ideal types of adaptation have been 
identified as coping, incremental adaptation, and 
transformative adaptation (Fedele et al. 2019). 
Coping is usually a result of limited resources and 
awareness of the demand for change and leads to 
practices that largely do not alter given systems  
(Kates et al. 2012; Fedele et al. 2019; Gresse et  
al. 2023). Incremental adaptation practices are 
implemented by addressing selected climate risks 
step-by-step. They might be effective in the short-
term or with regard to a particular risk. However, 

https://unfccc.int/santiago-network
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they may also risk reproducing unsustainable 
practices (Wakefield 2019). Transformative 
adaptation contrasts with mere risk management 
and encompasses fundamental changes to a given 
system by establishing new human-environment 
relationships (Adger and Jordan 2009; O’Brien  
2012; Feola 2015; Fedele et al. 2019; Gresse et al. 
2023). The diversity of ways in which these different 
adaptation pathways materialise are summarised in 
Table 6.1.

This differentiation of adaptation pathways highlights 
that a particular risk of adaptation practices is 
maladaptation. While adaptation is not only urgently 
needed, but also already happening, a growing 
number of studies highlight a lack of clarity in 
understanding successful or effective adaptation. 

Maladaptation occurs when adaptation practices or 
processes lead, often unintentionally, to a situation 
that enhances vulnerability to environmental 
change, instead of reducing it (Schipper 2022). This 
is particularly true in the context of displacement 
and forced migration in the Mediterranean region. 
In most cases, migration in the region is an attempt 
to cope with various risks, especially when climate 
change and environmental degradation exacerbate 
vulnerabilities due to existing socio-economic 
risks and conflicts. Several examples of these 
vulnerabilities are presented in Chapter 5. Various 
drivers of forced migration intersect with threats 
connected to environmental change (Mencütek 
2018). While there is a substantial lack of data on the 
climate risk, conflict, and migration nexus for various 
countries in the region, recent research highlights 

Table 6.1 | Examples of climate adaptation measures in coastal, urban, and rural systems. Source: adapted 
from Gresse et al. (2023, p.63).

Type of 
adaptation Coastal systems Urban systems Rural systems

Coping

Beach nourishment to restore 
sandy coastlines, mainte-
nance dredging in artificially 
deepened estuarine channels 
(van Maren et al. 2015).

Air conditioning of buildings 
to adapt to extreme heat (e.g. 
Lundgren-Kownacki et al. 
2018).

Mitigating the impacts of 
extreme events such as 
droughts or storms, e.g. with 
reduction of livestock size 
(Venot et al. 2010; Pili and 
Ncube 2022) or removal of 
damaged trees (DeWalle et 
al. 2003).

Incremental 
adaptation

Climate dykes with wide dyke 
base allowing for future dyke-
height adjustment in case 
of a further sea level rise 
(MELUND 2022).

Modification of urban land 
cover to mitigate the urban 
heat island effect (Akbari et 
al. 2016), e.g. green roofs 
(Clar and Steurer 2021).

Expansion, intensification, 
and modification of  
production systems (Zullo  
et al. 2011; Kachulu 2018; 
Lara-Estrada et al. 2021; 
Bhalerao et al. 2022).

Transformative 
adaptation

Active storm-surge barrier 
control mitigating conse-
quences of sea- level rise and 
tidal pumping of sediments 
(Masterplan Ems 2050 2022), 
Sand motor nourishing for 
eroding sandy coastlines (van 
den Hoek et al. 2012; Brière 
et al. 2018).

Water-sensitive city concept 
as an integrated approach for 
water management uniting 
water supply, sanitation, flood 
protection, and environmental 
protection strategies (Wong et 
al. 2020).

Shifts to healthier diets in 
combination with modified 
agricultural production and 
trade patterns (Zech and 
Schneider 2019; Chan et  
al. 2022); large-scale 
conservation and restoration 
of degraded peatland and 
floodplain ecosystems (Jantke 
et al. 2016; Heger et al. 2021; 
Temmink et al. 2022).
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that the combination of limited resources available 
to affected people and existing governance dynamics 
turns migration into a form of coping and, potentially, 
maladaptation. In particular, the lack of coordination 
and cooperation among different stakeholders, policy 
and land use planning, as well as other governance 
practices, undermine transformative adaptation 
strategies that would effectively address vulnerability 
as a risk multiplier for conflict. The contested nature 
of root causes is one of the various challenges. 
While migration is increasingly being perceived as 
a strategy for adaptation to changing environmental 
and climate patterns, it may also increase conflict 
risks and lower the adaptive capacity of host 
countries due to an increase in resource scarcity, 
socio-political unrest, and by turning climate into a 
security issue (securitisation). In addition to material 
factors, discursive settings in which migration and 

human mobility are ‘securitised’, that is made into 
a security issue, when it should be a human rights 
issue, have an impact on migration aspirations and 
migration decision-making.

The uncertainty and complexity of interactions 
between environmental change, migration, and 
conflict affect the ability of decision-makers at all 
scales to shape appropriate and efficient response 
mechanisms. Nevertheless, the most relevant and 
effective response mechanisms have been proven to 
be community-based and location-specific (Rahman 
et al. 2023). This calls for processes that construct 
networks of local, national, regional — and potentially 
global — communities to build rural, coastal, and 
urban structures that develop sustainable adaptation 
strategies starting from the realities on the ground.
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6.2 Governance of environmental 
change, migration, and conflict in the 
Mediterranean 

The governance of environmental change and 
migration needs to be considered against a 
framework characterised by two broad and 
overlapping dynamics. On the one hand, migration 
— and to a lesser extent environmental change — 
is securitised. On the other hand, environmental 
change and climate change are presented as 
threat multipliers and addressed by promoting 
resilience, which is considered a way to deal with the 
multiple challenges they pose, including migration 
and conflict. The result is a limited, fragmented 
governance structure.

With regard to the process of turning climate into a 
security issue (securitisation), unmanaged migration 
tends to be considered problematic in a system of 
states. Despite the approval of the Global Compact 
for Safe, Orderly and Regular Migration (UN General 
Assembly 2018), the recognition of the right to migrate 
remains problematic and often limited to the right 
to seek refuge. Migration is presented as a threat 
to states and people and is therefore securitised. In 
Europe, the process is a long-term one (Huysmans 
2000), which has been reinforced by several 
migration crises, and by alarming reports about 
possible future waves of climate and environmental 
refugees dating back to the 1990s (Myers 1997). 
The term securitisation refers to a framework 
originally developed by the Copenhagen School 
that considers how, and with what consequences, 
issues are transformed into security issues and 
governed accordingly (Buzan et al. 1998). The 
approach emphasises the discursive construction 
of threats and how labelling an issue as a security 
issue transforms the way it is governed, prioritised, 
and lifted over politics, but also contributes to an 
antagonistic defensive logic that creates enemies 
and divisions. This is the reason why the security 
framing, welcomed by some as a way to mobilise 
action, especially against environmental problems, 
is considered problematic by many. As part of a 
process of securitisation, migrants arriving in Europe 
are presented as threats to states, local identities, 
and the welfare system, or linked with other threats 
like terrorism or disease. The characterisation 
of the threats often remains unspecified, as part 
of what has been dubbed a ‘governmentality of 
unease’ surrounding migration. While the narrative 

tends to distinguish (and condemn) traffickers from 
migrants, often presented as vulnerable victims, the 
tension remains, and it is particularly evident in the 
case of climate change. The European Parliament 
has recognised the link between climate change and 
migration and proposed a study (Kraler et al. 2020), 
but the concept of climate refugee has not yet been 
accepted.

In general, the literature inspired by securitisation 
warns about the implications of labelling an issue 
as a security issue, and the implications of using 
labels like migrants rather than refugees. These 
approaches suggest that besides material aspects 
and problems, the ways issues are labelled matter 
for their governance.

With regard to the discourse on governing 
environmental change through resilience, the 
framing of climate change and environmental 
change more broadly as threat multipliers has a set 
of implications for governance. On the one hand, 
it allows scholars and practitioners to consider 
various ways in which environmental change is 
linked to security. Threats considered include both 
direct threats associated, for instance, with more 
frequent drought, heat waves, and flooding, as well 
as those determining social instability, migration, 
and conflict. The causal link between climate change 
and conflict is still debated and yet, the discursive 
link supports securitising moves that shape policy 
responses. On the other hand, the approach adopted 
to deal with this array of threats has been based on 
promoting sustainable development and resilience. 
Threats are often future ones, difficult to frame 
in terms of probability and risk assessment. It is 
therefore necessary to become resilient in order to 
cope with these multiple challenges. The concept of 
resilience, borrowed from ecology to describe the 
ability of a system to return to equilibrium and thus 
survive after a shock, has become a buzzword for 
dealing with a variety of problems including climate 
change and migration. The emphasis on resilience 
is both empowering and limiting. On the one hand, it 
involves the collaboration of a variety of actors in both 
developing and developed countries, empowering 
actors at different levels that go well beyond forms 
of humanitarian intervention. On the other hand, 
it transforms those who are not able to embrace 
sustainable development and become resilient 
into a threat, either because they can migrate or 
create instability (Methmann and Oels 2015). These 
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two dynamics make climate change and migration 
governance fragmented and not very proactive. On 
the EU side, Parliament’s appeals to fight climate 
change and elaborate an international framework 
on climate migration, continue to generate nothing 
more than reactive and short-term responses 
(European Parliament 2022). This also makes it 
challenging to promote urgent measures while 
avoiding problematic, counterproductive narratives. 

Effective governance would require international 
cooperation and coordination with other regional 
actors. However, ‘the EU favours development 
interventions that effectively prevent migration, while 
African partners prefer measures that ease mobility 
for development’ (Hahn and Fessler 2023, p.17; see 
also Zanker 2019). In February 2022, the African 
Union (AU) adopted the first continental climate 

change and resilient development strategy and 
action plan (2022–2032). While non-binding, this AU 
climate strategy aims to develop resource-efficient 
industry and make key sectors, from agriculture to 
transport, more climate-resilient, while providing 
a comprehensive approach. The AU acknowledges 
the technical and financial support of the EU, among 
other institutions, to develop its climate strategy. As 
part of the EU Green Deal and strategy on adaptation 
to climate change, the EU has committed to ‘promote 
sub-national, national and regional approaches 
to adaptation, with a specific focus on adaptation 
in Africa, Small Island Developing States (SIDS), 
and Least Developed Countries (LDCs)’ (European 
Commission 2021). In this larger political setting, 
migration remains securitised in the Mediterranean 
context. 
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6.3 Legal frameworks and regimes to 
govern environmental migration

The first IPCC reports referenced millions of 
potential climate migrants (IPCC 1990). However, 
most initiatives to improve the protection of people 
displaced by climate events or environmental 
degradation have so far failed, primarily due to a 
lack of political will, which can be explained, at least 
in part, by the constant securitisation of climate 
change and its consequences, especially climate-
induced migration. The most prominent example 
of securitisation can be seen in the emergence 
and impact of the term ‘climate refugee’ linked 
to particular narratives including the following 
ingredients in various forms: a Global North, and  
often a West European perspective on the 
Mediterranean South, characterising migration as a 
security risk, as opposed to other possibilities, such as 
migration as adaptation, and an assumed correlation 
between a growing impact of environmental change 
and rising numbers of refugees despite the absence 
of empirical evidence in this regard (Klepp 2017;  
Nash 2019). While the term ‘climate refugee’ remains 
not only controversial in its use in political and activist 
settings, as well asand in regard to its analytical 
value, it also bears no legal value, as displacement 
due to climate change is not yet part of the Convention 
relating to the Status of Refugees (‘1951 Refugee 
Convention’ or the ‘Geneva Convention’) (UN 1951). 
The term is therefore used to discursively highlight 
the involuntariness of migration in the context of 
climate change, but without granting any rights or 
duties to the people thus described. In 2015, Ioane 
Teitiota from Kiribati, an island nation in the Pacific, 
formally requested asylum in New Zealand. However, 
this was rejected by New Zealand’s Supreme 
Court on the grounds that, as a permanent climate 
migrant, he was not a refugee under the Geneva 
Convention. While international law still does not 
sufficiently recognise any environmental or climate-
related reasons for displacement that would result 
in legal protection, in a ruling of January 2020, the 
UN Human Rights Committee76 recognised that 

76  https://www.ohchr.org/en/treaty-bodies/ccpr

77  https://au.int/en/treaties/african-union-convention-protection-and-assistance-internally-displaced-persons-africa

78  https://environmentalmigration.iom.int/nansen-initiative

79  https://disasterdisplacement.org/

forcibly returning a person to a place where their 
life would be at risk due to the adverse effects of 
climate change may violate fundamental human 
rights, thereby underlining the principle of non-
refoulement, and the Kampala Convention77 also 
provides some protection for persons displaced by 
environmental or climate stressors in Africa (Rolli et 
al. 2023).

There are several proposals regarding how people 
affected by the consequences of climate change 
could be better protected, but their implementation 
is unlikely in the face of political resistance and legal 
hurdles (Pérez 2018). In 2015, the Nansen Initiative78 
adopted an agenda for protecting people who are 
displaced across national borders due to climate-
related disasters. The initiative received strong 
support, as did its successor, the Platform on Disaster 
Displacement79, but the Agenda for Protection is not 
legally binding (Nansen Initiative 2015). 

A key dimension that is often overlooked in risk-
focused approaches, but that needs more conceptual 
and empirical integration for a better understanding 
of the environmental change-conflict-migration 
nexus, is an in-depth analysis of vulnerabilities.

https://www.ohchr.org/en/treaty-bodies/ccpr
https://au.int/en/treaties/african-union-convention-protection-and-assistance-internally-displaced-persons-africa
https://environmentalmigration.iom.int/nansen-initiative
https://disasterdisplacement.org/
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6.4 Migration and place-based 
vulnerabilities 

6.4.1 Place-based vulnerabilities are central 
in the environment-migration-conflict  
nexus 

Vulnerability as an analytical concept relating to 
climate and environmental change has several 
different definitions but generally refers to a 
combination of exposure to a hazard, sensitivity 
to the hazard, and the adaptive capacity of the 
affected community, household, or individuals 
(Smit and Pilifosova 2003; Füssel and Klein 2006; 
Adger and Jordan 2009). Migration can take place 
both as an adaptation to climate or environmental 
change (usually voluntary migration), or as a 
manifestation of vulnerability (often more forced 
migration or displacement) (Adger et al. 2018). In 
vulnerable communities lacking adaptive capacity, 
migration might not be an option at all, leading 
to immobility (Adams 2016; Zickgraf 2018). This 
shows that migration as an adaptation strategy is 
not accessible to all. Migration has the potential to 
reduce vulnerability and improve the resilience of 
migrants and communities (Call et al. 2017; Jha et 
al. 2018) but in other circumstances has been shown 
to increase vulnerability (Adger et al. 2018; Linke et 
al. 2018; Singh and Basu 2020). The literature on the 
debate about how migration becomes an adaptation 
strategy or remains a vulnerability issue in relation 
to existing or non-existing climate adaptation 
measures is categorised below in Table 6.2. 

Table 6.2 emphasises the adaptation outcomes 
existing in different locations. These gaps contribute 
to migration being viewed as a form of maladaptation 
and vulnerability, as individuals and communities 
are forced to migrate due to insufficient adaptation 
measures in their place of origin. The lack of 
adequate support and resources for adaptation 
creates a situation where migration becomes 
a response to the challenges posed by climate 
change and other environmental factors. It is worth 
noting that Morocco stands out as an example. 
While migration may be a common response to 
environmental challenges in Morocco, Table 6.2 
highlights that social remittances play a significant 
role in sustaining those who are left behind. Social 
remittances refer to non-monetary contributions 
and support sent back to the home community 
by emigrants. These contributions can include 

knowledge, skills, ideas, and social networks, which 
can help in coping with the impacts of environmental 
change and in maintaining or building some level of 
resilience. However, it is important to note that while 
social remittances can serve as coping mechanisms, 
they may not provide a comprehensive solution to the 
underlying vulnerabilities and adaptation gaps. They 
often address immediate needs and may not offer 
long-term strategies for sustainable adaptation. 
It is therefore crucial to address the root causes 
of vulnerability, improve adaptation practices, and 
promote change and migration.

6.4.2 Vulnerability varies across time and 
space

Exposure to hazards can vary significantly across 
different parts of a country or region, and it is not 
constant over time. Factors such as geographical 
location, urbanisation, and environmental changes 
can influence the level of exposure to hazards in any 
given area. The sensitivity to a hazard, which is the 
degree to which a system is affected by or responsive 
to a particular hazard, may also change over time. 
This sensitivity is place-based and determined by the 
presence of local and national policies, as well as the 
adaptive capacities of traditional livelihoods, which 
can include agricultural practices, fishing, and other 
local economic activities.

Furthermore, adaptive capacities, which refer to 
the ability of a community or system to adjust to 
environmental changes, vary across space and 
time. Different communities and even individual 
households have varying socio-economic capacities 
to adapt to environmental change. Factors such 
as income levels, access to resources, education, 
and social networks can influence a community’s 
or household’s ability to respond effectively to 
environmental hazards. As McLeman and Hunter 
(2010) highlight, understanding these variations in 
adaptive capacity is crucial for developing targeted 
and effective strategies for building resilience in the 
face of climate change.

A clear example of how place-based vulnerabilities 
affect migration in response to environmental 
change is the case of Syria. A severe drought 
around 2007–2009, mostly affecting northeastern 
areas, was followed by the Syrian uprising and 
subsequent civil war in 2011. Much focus has been 
put on climate variability, manifested through a 
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Table 6.2 | Climate migration in the context of adaptation strategies in the Mediterranean region.

Climatic 
hazard 

Type of 
adaptation Mobility type Adaptation 

Outcome References

Droughts 
and water 
scarcity

Coping Transnational 
mobility

Remittances support those left 
behind to climate variability. Finan-
cial and social remittances provide 
informal means to adapt without 
institutional response.
Small farmers and women who do 
not have access to resources and 
land tenure necessary to cope with 
climate variability.

Diniega (2023) 
(Morocco)

Droughts 
and water 
scarcity

Coping Transnational 
mobility

Migrants may become trapped in 
their new host country, due to their 
legal status and their rights, as 
refugees, including limited mobility 
in host country.

Dinc and Eklund (2024) 
(Syria and Türkiye)

Extreme 
climatic 
events 
(flooding, 
heat waves)

Coping Displacement Refugee settlements are often 
considered temporary solutions, 
lack of sustainable accommodation 
and inadequate and insufficient hou-
sing for refugees. These spaces are 
easily exposed to extreme climatic 
events in the Mediterranean.

Fransen et al. (2024) 
(Lebanon and Greece)

Drought Maladaptation Rural to urban 
mobility

No adaptation policy in place. Kelley et al. (2015) 
(Syria)

Drought Maladaptation Rural to urban 
mobility

Mismanagement of water and 
land resources, over-reliance on 
agricultural sector, economic policy 
changes increasing vulnerability.

de Haas (2006)
(Morocco)
De Châtel (2014); 
Feitelson and 
Tubi (2017);  
Daoudy (2021); 
Eklund (2024) 
(Syria)

Drought Maladaptation Rural to urban 
mobility

Absence of transborder cooperation 
over shared water resources.

Eklund and Thompson 
(2017) (Iraq, Syria, and  
Türkiye); Karnieli et al.
(2019); Eklund et
al. (2022) (Syria)

Heat waves Maladaptation Rural to rural 
mobility 
(seasonal)

Absence of adaptive policy for agri-
cultural workers and other seasonal 
workers.
Poverty and class inequality in rural 
areas is exacerbated with increasing 
health concerns.

Turhan et al. (2015)
(Türkiye)
Zuccotti et al. (2018)
(Tunisia)
Dedeoglu (2022)
(Türkiye)
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severe drought, and its role in triggering widespread 
migration from farming areas and protests in urban 
areas (Kelley et al. 2015; Ash and Obradovich 2020). 
Other research, however, emphasises the role of 
the Syrian government in creating vulnerability (De 
Châtel 2014; Eklund and Thompson 2017; Selby et al. 
2017; Selby 2019; Daoudy 2020, 2021). For example, 
long-term mismanagement of water resources and 
over-reliance on the agricultural sector increased 
vulnerability to climate stress in Syria (see De Châtel 
2014; Feitelson and Tubi 2017; Daoudy 2021). 
Furthermore, the vulnerability to drought was place-
based, as it differed across national borders between 
Iraq, Syria, and Türkiye, and Eklund et al. (2022) 
show that the drought response of the agricultural 
system varied across Syria. Moreover, the removal of 
subsidies during the drought period increased diesel 

prices by 350%, which decreased the ability to cope 
with the drought, and made crop production in certain 
areas economically unsustainable (Ababsa 2015; 
Selby et al. 2017; Dinc and Eklund 2024). Interviews 
with former Syrian farmers show that most pre-
2011 migration and land abandonment actually took 
place during non-drought years, suggesting that 
the relationship between drought and migration in  
Syria was more complex than previously thought 
(Dinc and Eklund 2024; Eklund et al. 2024).
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6.5 Migration, environment, and 
intersectional aspects 

Intersectional structural inequalities that already 
permeate Mediterranean societies and economies 
also shape the complex realities of climate 
vulnerability, migration, and conflict. These 
inequalities are distributed unevenly across northern 
and southern Mediterranean countries. The latest 
IPCC Sixth Assessment Report (2022a) underlines 
that gender and social inequality are two significant 
SDG indicators that illustrate the wide gap in 
intersectional disparities between northern and 
southern Mediterranean countries. Climate variability 
reinforces and/or restructures these already unequal 
relations based on ethnicities, racialised groups, 
gender identities, age groups, abilities, and class, 
both within and between communities.

Not all these complex vulnerabilities in the climate-
migration-conflict nexus result in coping, but 
incremental and/or transformative adaptation are 
also potential pathways. When analysing the influence 
of climate variability in conjunction with intersectional 
factors, the prevailing theme in the literature is the 
prevalence of maladaptation cases. This underscores 
the importance of intersectional issues and structural 
inequalities, spanning social and economic realms, 
in shaping adaptation pathways. It also highlights a 
policy gap in transformative adaptation within the 
Mediterranean context.

Intersectional issues and structural inequalities 
within the context of climate variability influence: 
(1) the likelihood of mobility and immobility as a 
consequence of climate change, and (2) the routes 
and conditions of mobility for different groups based 
on gender, occupation, and age. 

There is scarce literature on intersectional aspects 
of climate variability in the Mediterranean and its 
mobility outcomes for specific groups (Sellers 2016). 
The existing scholarship points to gendered division 
of labour that permeates the migration experience 
in several ways. Social inequality exacerbated by 
climate change is directly linked to income, risk 
exposure, and weak adaptive capacity of people 
and groups (Chindarkar 2012; Braham 2018; Diab 
and Scissa 2023). Based on the existing social 
disparities and securitised and ambiguous migration 
contexts outlined in the earlier sections of Chapter 6, 
women, youth, and farmers have weaker adaptive 

capacities. However, this does not always result in 
immobility of these groups. In this sense, the way 
existing inequalities are addressed is crucial for the 
development of transformative adaptation practices 
in the Mediterranean region.

As shown by the literature that looks at rural to 
urban mobility, women living in rural areas are 
often observed to be left behind. Also known as the 
masculinisation of migration, men often migrate 
first, when livelihoods are impacted by uncertainty, 
for instance due to a decrease in yields and water 
availability, and/or to climate-induced disasters 
(Miletto et al. 2017; Braham 2018; Zuccotti et al. 
2018). There are, however, also examples of women 
migrating in the face of climate change. In a case of 
climate-induced rural to rural migration in Morocco, 
women were the ones who migrated (Najjar et al. 
2017). Housing opportunities at the destination, 
and land tenure alongside education, determine 
migration decision-making and routes for men and 
women (Najjar et al. 2017; Braham 2018).

There is a general trend of rural to urban migration, 
also exacerbated by climate-induced water scarcity 
issues. This pre-existing poverty exacerbates loss of 
agricultural livelihoods. Farmers without the means 
to install pumps to cope with water scarcity are 
the most likely to lose agricultural livelihoods and 
incomes (de Haas 2006). In many cases, especially for 
those who cannot afford to hire seasonal workers, the 
burden on women in the household and in production 
increases tremendously, exacerbating structural 
inequalities for women and girls, drawing them into 
cycles of exploitation and a burdened division of labour 
(Braham 2018). In this sense, climate variability and 
social justice are interconnected.

Mobile populations also make up a reserve army of 
labour for agribusinesses and agricultural sectors 
in the Mediterranean, working in dire conditions and 
subjected to climate-induced health and disaster risks 
(Turhan et al. 2015). These most vulnerable groups 
are the most invisible in climate adaptation policies 
(Turhan et al. 2015; Zuccotti et al. 2018). In Türkiye, 
Syrian refugee children and women increasingly 
work as agricultural workers in precarious conditions 
(Dedeoglu 2022).

Recent research further underlines the high 
vulnerability of refugee populations to extreme 
climatic events. The vulnerability of refugees in 
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the Mediterranean region to extreme weather is 
increasing. Displaced populations frequently end up 
in locations that are highly susceptible to climate-
related incidents, which poses significant challenges 
for their ability to cope and adjust. A survey carried 
out by the United Nations High Commissioner for 
Refugees (UNHCR) revealed that 6% of refugees 
living in camps encountered natural disasters in  
2014. Recent events further underscore the 
susceptibility of refugees to extreme weather 
conditions. The harsh winter storms in Lebanon 
and Jordan during 2019 and 2020 intensified the 
already precarious living conditions faced by 
Syrian refugees. These storms brought about 
low temperatures, heavy rainfall, snowfall, and 
strong winds, further worsening their situation. 
Additionally, the vulnerability of refugee camps in 
Europe became apparent when the Moria camp on 
Lesbos was devastated by a fire in 2020 (Fransen 
et al. 2024). Policymakers and governments see 
refugee settlements as temporary solutions, and 
they lack sustainable, sufficient, and protective 
accommodation (Fransen et al. 2024).

Lastly, it is worth noting that intersectional aspects 
have gained significant attention in the realm of 
climate finance for adaptation. In particular, the role 
of remittances has emerged as a crucial topic within 
this discourse. Scholars and researchers, such 
as Bendandi and Pauw (2016) and Randazzo et al. 
(2023), have examined the implications and potential 
contributions of remittances for and to climate 
adaptation. In this sense, not only migration, but also 
short-term mobility, serve as a source of knowledge 
and finance for those who are immobile in Morocco 
(Diniega 2023).

In conclusion, the intersectional structural 
inequalities that permeate Mediterranean societies 
are fundamental in shaping the complex realities of 
climate vulnerability, mobility, and conflict. These 
disparities, exacerbated between northern and 
southern Mediterranean countries, are reinforced 
and restructured by climate variability, influencing 
adaptive capacities and mobility outcomes across 
different social groups. The literature highlights  
the prevalence of maladaptive responses, 
underscoring the need for policies that address these 
intersectional issues to promote transformative 
adaptation. Addressing gendered divisions of labour 
and intersectional inequalities that impact diverse 
groups of women, youth, farmers, and refugees 

is crucial. A comprehensive understanding and 
integration of these factors into climate adaptation 
policies and practices will help bridge the existing 
policy gap and foster more equitable and effective 
adaptation strategies in the Mediterranean region.
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Executive summary
The relationship between environmental change, 
conflict, and migration — referred to as the 
environment-migration-conflict nexus — is complex, 
nonlinear, and lacks direct causality. While the link 
between conflict and migration has a wide empirical 
basis in the Mediterranean (and beyond), there is 
less clarity regarding climate change’s impact on the 
initiation of conflict. State capacity, socio-economic 
development, and foreign meddling or intervention 
are generally recognised as the primary drivers of 
conflict and migration in the Mediterranean Basin, 
while climate change is recognised as a ‘threat 
multiplier’.

The relationship between environmental change and 
security is best understood in terms of the climate’s 
disproportionate impact on human security (and 
its relationship with the environment, i.e. planetary 
security). This framing can assist in providing more 
holistic understandings of the nexus, while not 
losing track of pre-existing challenges derived from 
non-climatic variables (i.e. politics, governance, and 
social contracts) which also have a bearing on the 
incidence of conflict and migration.

Multidisciplinary approaches to the environment-
conflict-migration nexus are therefore best placed 
to capture the complexity of the phenomena, 
addressing climatic and non-climatic variables 
relevant to conflict and migration, as well as the 
related capabilities of states and societies to 
implement mitigation and adaptation mechanisms.

The breadth and diversity of variables (political, 
economic, social, cultural, environmental, security-
related, etc.) evolving under the influence of globa-
lisation and digitalisation across the Mediterranean 
Basin, together with the broad timeframe needed to 
test the inter-relationships, create methodological 
complexity in addressing the environment-conflict-
migration nexus in the Mediterranean Basin.

80  �The concept of ‘securitisation’ is used in this Analysis as defined in international relations and political science, particularly within the framework of 
the Copenhagen School (Buzan et al. 1998). Securitisation refers to the process through which an issue is constructed as an immediate and existential 
threat by a powerful actor—such as a government or political leader—through a speech act. This construction must be accepted by a relevant 
audience to legitimise the use of extraordinary measures beyond normal political procedures. As used in this Analysis, securitisation concerns the 
construction of issues as security threats, not the financial meaning of the term (i.e. the pooling and repackaging of assets into tradable securities). 
See Chapter 6, Section 6.2.

The legacy of Western colonialism, foreign 
interventionism, and geopolitical divides across 
Mediterranean Basin states impede region-wide 
policy approaches or genuine multilateralism 
on each dimension of the environment-conflict-
migration nexus. Ultimately, any recognition of a 
linkage between environmental change and security 
should also acknowledge the destabilising legacy 
of foreign interventionism, as well as the impact 
of lifestyles in the Global North (increasingly also 
exported to some localities of the Mediterranean 
Basin) and thereby contain a dimension of burden-
sharing and climate justice.

Securitised approaches to the climate emergency 
can raise awareness and resources but also risk 
distracting from pre-existing non-climate variables 
linked to governance and the social contract. Such 
approaches to climate change are in large part 
a by-product of a broader securitisation80 trend 
in developmental literature, which followed the 
terrorist attacks of 11 September 2001. In a similar 
fashion, the current emphasis on the climate-
migration nexus is at least partially driven by 
securitised policy priorities in Europe and the Global 
North to externalise migration flows across the 
Mediterranean. Such prioritisation risks skewing 
policy priorities and would benefit from a broader 
emphasis on global climate justice in order to better 
tackle the asymmetries across Mediterranean Basin 
states and neighbouring regions. 

Future scenarios linked to accelerated climatic 
disruptions may well provide more direct 
correlations for the environment-conflict nexus in the 
Mediterranean, with repercussions likely to extend 
to migratory flows. This serves as the underlying 
rationale for much of the analysis contained in this 
report. 
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7.1 Introduction

The environment-conflict-migration nexus is 
complex and multidimensional. Scholarly literature 
has generally challenged the existence of a direct 
causal relationship between environmental change, 
migration, and/or conflict, the latter term covering 
both inter-state and intra-state conflict, including 
domains such as resource scarcity, socio-economic 
instability, repression, civil war, or revolution. While 
this complex relational understanding is widely 
accepted by academia, which generally points 
to governance and political variables as having 
a greater bearing on the outbreak of conflict or 
mass migration waves, a similar degree of nuance 
is absent in government policy, military strategy, 
and contingency planning. Within these circles, the 
securitised framing of climate change as a ‘threat 
multiplier’ with significant implications for national 
and international security is generally accepted. 
Such readings emphasise the indirect and cascading 
impact that climate change and environmental 
degradation can have on a wide range of socio-
economic, political and governance fragilities, 
which in turn can lead to conflict and/or mass 
migration — while recognising that the mechanisms, 
methodologies, and policy implications related to 
such a nexus are still subject to debate.

The previous chapters have demonstrated the 
absence of a clear causal relationship by which 
environmental change directly and necessarily 
leads to conflict and migration. This chapter will 
critically engage with several ‘pathways’ outlined 
by the literature through which climate change, 
in conjunction with other pre-existing variables, 
is presumed to fuel mass migration and conflict, 
particularly over scarce resources such as water, 
food, or land. Such reflection underscores the need 
for a wider analytical prism that also accounts for 
non-climatic variables of a governance and political 
nature, which are recognised as having a greater 
correlation with conflict and migration, when 
seeking analytical clarity and policy responses to 
the environment-conflict-migration nexus in the 
Mediterranean Basin.

Moving to methodological issues in research and 
policy development, the breadth of variables and the 
long timeframe required to test the interlinkages 
between environment, conflict, and migration 
represent significant conceptual challenges. The 

broad diversity of Mediterranean Basin states, with 
their different political systems, capabilities, and 
developmental levels — as well as varying degrees 
of exposure to, and prioritisation of the threats of 
environmental change — further complicates data 
collection and the development of region-wide policy 
prescriptions. The presence of frozen and active 
conflicts and broader geopolitical tensions in multiple 
localities of the Mediterranean or in regions directly 
bordering Mediterranean Basin states (i.e. the Sahel; 
the Horn of Africa; the Persian Gulf), also represents 
a challenge. Such fault lines and fragilities, combined 
with a history of colonial exploitation and asymmetric 
North-South relations, weaken joint ownership and 
highlight the fragmentation of the region. This, in 
turn, complicates efforts to adequately address the 
transnational threats of environmental change and 
their possible correlation with conflict and migration 
in a region-wide framework. Ongoing geopolitical 
divisions between and among northern, southern, 
and eastern Mediterranean Basin states — also 
accentuated by the prevalence of North-South power 
asymmetries, revived great power competition, and 
more general grievances tied to the different degrees 
of responsibility for past polluting activities — create 
further complexity and fragmentation. Considering 
these methodological challenges, emphasis will be 
placed on multidisciplinarity and the need to widen 
the temporal scope of data collection to account for 
the broad diversity of Mediterranean Basin states and 
societies. Acknowledging how future scenarios may 
well demonstrate a greater degree of correlation 
due to suddenly worsening environmental conditions 
represents another important methodological 
consideration, pointing to the need for continued 
vigilance and data collection looking to the short and 
medium term. 

Ultimately, the chapter will propose constructive 
rethinking of prevalent conceptual frameworks 
applied to the environment-migration-conflict 
nexus. A reframing of the nexus to underscore its 
direct and detrimental impact on human security 
(and planetary security) as opposed to the prevalent 
emphasis placed on hard security (i.e. intra- or 
inter-state armed conflict, terrorism, smuggling, 
etc.) will be proposed. Overcoming fragmented 
policy approaches, breaking down policy silos, and 
enhancing integrated ‘whole society’ approaches 
that mirror the objectives of the UN’s Agenda 2030 
is part and parcel of a less securitised approach 
to the environment-conflict-migration nexus in 
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the Mediterranean Basin. Such an approach can 
leverage improvements across multiple social, 
political, and institutional domains to enhance 
preparedness to face climatic events, and possible 
correlations with conflict and migratory waves. 
Reflections of this kind are important to improve the 
way in which environmental change is framed as a 
‘threat multiplier’, while at the same time reminding 
decision-makers that such readings should also 
account for the destabilising impact that lifestyles 
and consumption models in the Global North have 
had (and are still having) on the initiation of climate 
change.

Finally, the analysis will underscore how current 
securitisation trends in international approaches 
to climate change, and the environment-migration-
conflict nexus, are part of a broader process of 
turning climate into a security issue (securitisation) 
in developmental studies underway since the 
terrorist attacks of 11 September 2001. While 

this framing may carry some benefits in terms of 
awareness and budgetary commitments, a more 
inclusive focus that encompasses other frameworks 
prioritising good governance, human rights, and 
legitimate social contracts would enhance the 
resilience of Mediterranean states and societies to 
better face the environmental emergency and its 
complex, multidimensional relationship with conflict 
and migration flows.

A focus on human security can also help in identifying 
alternative pathways to enhance joint ownership, as 
well as capabilities to implement needed adaptation 
and mitigation strategies. Such a focus should 
build on local traditions and experiences inherited 
from ancestral practices that are today still part of 
ecological and sustainable development approaches 
in certain localities of the Mediterranean (e.g. 
Algeria, Morocco, Tunisia, and Libya, as well as 
further afield in Iran).
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7.2 Mechanisms and pathways affecting 
the environment-migration-conflict nexus 

Since the 1972 UN Conference on Human 
Environment in Stockholm81, policy, media, and 
scholarly discussions have raised warnings about the 
possible connections between climate change and 
security dynamics, including most notably conflict 
and migration. Such warnings have increasingly 
gained international recognition in the wake of the 
terrorist acts of 11 September 2001, due in part to 
the initiative of the US military establishment and the 
British government under Tony Blair’s New Labour 
(Brown et al. 2007; Crawford 2022). In 2009, both a 
UN General Assembly resolution (63/281) and a UN 
Secretary General report (A/64/350) highlighted the 
‘possible security implications’ of climate change 
(UN General Assembly 2009; UN Secretary-General 
2009). The last decade has witnessed a proliferation 
of UN Security Council open debates and country-
specific resolutions on climate and security (Cusato 
2022). While very few of these resolutions target 
countries in the (extended) Mediterranean, the 
recognition that the Mediterranean Basin is a climate 
change hotspot raises concerns about the possible 
security implications on regional security (Chapter 1, 
Section 1.1.3; Chapter 3, Section 3.2.1). 

Many studies have investigated whether, how, and 
to what extent changing climate factors are causally 
linked to (in)security dynamics, including instability 
and conflict, as well as migration flows. Remarkably, 
the large majority of these studies find that evidence 
of such a causal link — whether deterministic, 
probabilistic, or other — is tenuous at best, often 
contradictory, and largely inconclusive (Homer-Dixon 
1994 1999; Gleditsch 1998; Nordås and Gleditsch 
2007; Salehyan 2008; Buhaug 2010; Benjaminsen 
et al. 2012; Theisen et al. 2013; Selby 2014; Buhaug 
et al. 2015; Mach et al. 2019). In fact, today there 
is a substantial scientific consensus that the claim 
that climate change is a direct cause of conflicts is 
unsubstantiated (see Chapter 4). This does not imply a 
sceptical view on the reality of climate change. While 
there is overwhelming evidence for the evolution 
of geophysical trends and its expected disruptions, 
their impact on human societies is far more difficult 
to predict (Hulme 2011). 

81  https://www.un.org/en/conferences/environment/stockholm1972

Building on these findings, the presentation of the 
connection between climate change and conflict 
in terms of a causal relationship has largely been 
dropped. Instead, reports and declarations from the 
international community (including CNA Military 
Advisory Board 2007; UN Secretary-General 2009; 
IPCC 2014; G7 2015; US DoD 2019; NATO 2021) have 
increasingly framed climate change as a ‘threat 
multiplier’, having an impact (whose magnitude 
remains to be determined) on pre-existing social, 
political, and security fragilities. Subsequent 
analyses have therefore focused less on extrapolating 
alleged causal linkages between climate variables 
and security outcomes, and more on the search for 
‘pathways’ capable of articulating heterogeneous 
dimensions — climate, environment, governance, 
and security — in a more flexible and holistic 
manner. Recent reports by prominent international 
organisations (e.g. Rüttinger et al. 2015; Mobjörk et 
al. 2020; UN DPPA 2020) have put forward several 
such pathways. From this perspective, climate 
change is seen as having the potential to affect 
security by exacerbating, for instance, livelihood 
deterioration and resource competition; mobility, 
migration and, transhumance; food price volatility 
and/or food shortages; transboundary water 
management challenges; and social grievances. 

While these pathways highlight different drivers 
of insecurity, most of them appear to allude 
to a common argument, that environmental 
security scholars have dubbed the ‘scarcity’ 
mechanism (Chapter 3, Section 3.3.4). According 
to this view, worsening climatic conditions (often 
compounded by other environmental stressors, 
such as demographic growth and/or unsustainable 
livelihoods) contribute to the progressive depletion 
of valuable natural resources on which livelihoods 
depend (Chapter 5, Section 5.3.1). Increasing resource 
scarcity exacerbates competition, which could 
escalate and lead to violent conflict. Variants of the 
same argument include the ‘greed’ mechanism, 
whereby the declining supply of natural resources 
is not seen as a survival threat, but as an economic 
opportunity, because the inelastic demand of basic 
consumption goods pushes prices upward. Conflict 
may then result from the hoarding of resources 
driven by greedy (violent) entrepreneurs; as well 

https://www.un.org/en/conferences/environment/stockholm1972
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as the ‘migration’ mechanism, whereby climate 
change-induced scarcity of resources — whether 
the result of incremental depletion or of sudden 
disruptions caused by ‘natural’ disasters — prompts 
enhanced human mobility. This, in turn, may 
intensify frictions and heighten tensions between 
indigenous/host communities and displaced/
migrant groups (see Chapter 4). On the ground, the 
empirical manifestations of these mechanisms may 
vary. In temporal terms, the impact of ‘scarcity’ 
and ‘migration’ mechanisms may be seen in the 
long term, while the ‘greed’ mechanism is more 
closely linked to short-term price variations of basic 
commodities. On the spatial scale, conflicts would 
tend to cluster where resources are less abundant 
according to the ‘scarcity’ mechanism, and more 
abundant according to the ‘migration’ mechanism.

While all these mechanisms may appear reasonable, 
numerous studies have highlighted their manifold 
shortcomings, which contribute to questioning the 
explanatory value of the overall scarcity argument 
and its variants. 

Firstly, at a conceptual level, scarcity tends to be 
so vaguely defined that it loses most of its meaning 
(Fairhead 2001). Scholars have stressed that 
‘scarcity’ cannot possibly refer to an objectively small 
quantum of resources, because it is an inherently 
relational concept. Therefore, scarcity is less the 
outcome of the supply-demand (in)balance than of 
the rise of new ideologies, policies, or political and 
economic structures, which result in the resources in 
question being deemed more valuable and conflict-
worthy than hitherto (Selby and Hoffmann 2014). 
The recognition that environmental scarcity is in fact 
endogenous to social relations and social meanings 
suggests a need to shift from attributing conflict 
outcomes to exogenous, ‘natural’ factors, towards 
considering the role of policies and decision-making 
processes that actively contribute to shaping scarcity 
in pursuit of specific objectives (Verhoeven 2011; 
Mehta et al. 2019).

Second, the scarcity mechanism demonstrates 
a very poor predictive capacity. The concern that 

82 �Although this Analysis focuses primarily on the Mediterranean region, it also draws on data from the Mediterranean Basin, the Eastern Mediterranean 
and Middle East (EMME), and the broader Middle East and North Africa (MENA) region (also referred to as Southern and Eastern Mediterranean  
Countries). In this Analysis, the MENA region refers specifically to countries bordering or closely connected to the Mediterranean Sea.

scarcity of water and soil depletion would trigger 
conflicts, especially in drylands such as North 
Africa and the Middle East, has been present for 
three decades (Gleick 1993; Homer-Dixon 1994) — 
or even since Malthus, as has been argued. This 
contention continues to be reiterated in influential 
policy (UNEP 2007) and scholarly (Welzer 2012) 
works warning about imminent ‘climate wars’. Such 
dire predictions, though, have generally not been 
borne out by empirical evidence. Accurate empirical 
research suggests that water scarcity does not 
appear to be a significant conflict driver (Gleditsch 
et al. 2007), and that peaceful settlements largely 
prevail over violent escalations whenever conflicts 
over competitive uses of scarce natural resources 
do occur, whether for water (Stucki 2005), or fertile 
lands sought by farmers and herders (Moritz 2010). 
As stated in previous chapters, there is no evidence of 
active or past conflicts being driven by water scarcity 
in the Middle East and North Africa (MENA)82 region 
and the wider Mediterranean Basin. While political 
tensions have increased over the management of 
transboundary water resources (e.g. among Egypt, 
Sudan, and Ethiopia over the Nile River; Türkiye with 
Iraq and Syria; Iran and Iraq; and between Israel, 
Jordan, and Palestine), none of these tensions have 
(yet) escalated into outright conflict. Much of the 
same applies to other resources — most notably 
hydrocarbons. Oil did play a role in heightening 
tensions between Saudi Arabia and Iran (prior to the 
1979 Iranian Revolution) and was among the causes 
of the Iraqi invasion of Kuwait in the First Gulf War, 
but cannot be described as the determining variable 
for conflict in the region.

Having failed to accurately predict the outbreak 
of conflict, the scarcity mechanism and/or its 
variants have been increasingly used to provide ex 
post explanations of violent conflicts that did occur. 
Remarkably, some of the most important conflicts 
linked to changes of environmental dynamics 
have taken place in the Mediterranean region and 
neighbouring countries, including the civil war in 
Syria since 2011, the conflict in Darfur in 2003, and 
the ongoing conflict in the Sahel. In these cases, 
however, comprehensive multidisciplinary studies 
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have disputed that climate change, and the scarcity 
mechanism provide convincing explanations for the 
onset and evolution of such conflicts (see Chapter 4, 
Section 4.1). In the case of Darfur, while UN reports 
have lent some credit to scarcity-based explanations 
of the conflict (UNEP 2007), subsequent studies 
have demonstrated that the war did in fact break 
out while Darfur experienced above average rainfall, 
and the aggregate food output (and export) in 
Sudan was increasing (Verhoeven 2011; Selby and 
Hoffmann 2014). This narrative thus contributes 
to misrepresenting the fundamental political and 
economic drivers of the crisis in Darfur, and to 
concealing how ‘environmental scarcity’ was in fact 
socially engineered. Lastly, the semi-arid region 
of the Sahel, at the southern edge of the extended 
Mediterranean space, is often viewed as the 
quintessential case of a scarcity-induced conflict 
exacerbated by climate change. Nevertheless, 
empirical studies have found no convincing 
correlation between climate and conflict events in 
the Sahel (Hissler 2010; Benjaminsen et al. 2012). 
Other studies question the responsibility of climate 
change in the phenomena of desertification (Behnke 
and Mortimore 2016) and food crisis (ICG 2020;  
Cold-Ravnkilde and Ba 2022) that are claimed to be 
behind many conflicts in the Sahel.

A further strand of academic research has recently 
focused on the possibility that, in times of climate 
and environmental emergency, natural resources 
could be weaponised as a warfare strategy. Several 
well-known events have been reported, especially 
in the Middle East and Africa, associated with the 
violent conflicts in Syria and Iraq, and the disputes 
that occurred in the Nile River area between Egypt, 
Sudan, and Ethiopia. The statistical probability of the 
weaponisation of natural resources materialising as 
an integral practice in conflict dynamics is significantly 
increased in contexts where the natural resource is 
directly affected by environmental change. Much 
attention has been paid, in particular, to the case of 
water and its strategic military role that seems to 
go back to the era of the ancient Mesopotamians. 
It has been highlighted that water, as a renewable 
natural resource, presents a complex scenario. It is 
subject not only to risks from mismanagement and 
overuse by communities but also to physical impacts 

83  https://unece.org/environment-policy/water/about-the-convention/introduction

from climate change, which together put pressure 
on its availability and usability (Gleditsch et al. 2007; 
Daoudy 2020; Kohler 2020; MedECC 2020; IPCC 
2022). Water scarcity may create conditions where 
state and non-state actors can instrumentalise and 
exploit such natural resources as an offensive but 
also defensive capability. The tactic is deployed not 
only through military weaponisation, but very often 
political weaponisation plays a relevant role for state 
and non-state groups to establish political leverage 
and reinforce their legitimacy with local vulnerable 
populations. Moreover, there have been cases of 
water apartheid under water scarcity conditions, 
considered a direct abuse of human rights. The case 
of Nigeria, Somalia, Sudan, Syria, alongside the Lake 
Chad Basin region, are well-established examples 
in the literature, further underscored by Niger’s 
recent decision to join the UN Water Convention83, 
a crucial transboundary water-sharing agreement. 
Nevertheless, the literature highlights how resource 
access could affect conflict dynamics but also shows 
that it can offer means for cooperation, especially on 
water scarcity mechanisms (Koubi et al. 2014; Vesco 
et al. 2020; Feuer 2023). Cooperation over natural 
resources does not indicate that there is an absolute 
absence of conflict, but it at least demonstrates 
that there is a willingness and openness to address 
water or natural resources scarcity and abundance 
challenges through positive dynamics, in the future 
as well (King 2023; see also Chapter 4).

Building on the ‘migration’ mechanism, environ-
mental stress is often presented as a possible  
driver of migration, with climate change-induced  
resource scarcity or localised (relational) abun-
dance providing respective push and pull factors for  
increased human mobility. This view appeared to  
prevail in early policy reports (Hinnawi 1985;  
Jacobson 1988), sometimes with alarmist tones, 
and surfaced in the First Assessment Report of  
the IPCC Working Group II on Impacts, Adaptation  
and Vulnerability (IPCC 1990). Noting the debate’s  
lack of scientific rigour (Piguet et al. 2011),  
however, subsequent IPCC Reports have adopted an 
increasingly sceptical stance regarding bold  
claims connecting climate change and migration 
(see also (Klepp 2017). Research has progressively 
recognised the complexity and interactions of the 

https://unece.org/environment-policy/water/about-the-convention/introduction
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various drivers of migration with environmental 
factors, which makes it difficult to identify climate 
change as a direct determinant of mobility choices 
(Cattaneo et al. 2019; Kuhnt 2019). In most cases, 
environmental change is more likely to have an  
indirect, non-linear effect on migration dynamics, 
which could both increase the incentives to leave, 
while simultaneously limiting the capacity to do so 
(Black et al. 2011), thereby ‘trapping’ impoverished 
people in impoverished environments (Foresight: 
Migration and Global Environmental Change 2011). 
Taking stock of a decade of research, a recent report 
therefore concludes that ‘most people moving due  
to climate change and other environmental  
factors tend to move within their country and, if they  
cross borders, tend to stay within regions.  
Warnings of mass transcontinental migration are  
unsubstantiated’ (Mixed Migration Centre 2022) 
(see also Chapter 5, Section 5.3.1). Environmen-
tal change also appears to have a limited impact 
on the attractiveness of the migrant smuggling  
business. The analysis of migrant smuggling  
dynamics from Sub-Saharan to North Africa  
suggests that ‘most smugglers were attracted to the 
smuggling industry, not out of desperation to escape 
desertification and resource scarcity, but because of 
the potential to earn substantially more than what 
they were earning as day-labourers at the mines, 
or as gardeners, mechanics, or motorcyclists’ (Mc-
cullough et al. 2019).

All of these observations undermine the credibility 
of the scarcity argument, and its variants, and invite 
scholars to adopt a cautious attitude, and refrain  
from sensationalistic claims when assessing the 
possible connections between environmental change, 
conflict, and migration. Culminating several decades 
of research, two of the most influential studies in 
this domain have come to similar conclusions: a 
prominent article in Nature has demonstrated that 
‘state capacity and socio-economic development 
generally represent the main causes of conflicts, 
while climate variability potentially only plays a 
secondary role’ (Mach et al. 2019) (see Chapter 3, 
Section 3.3.3). The latest 6th Assessment Report of 
the IPCC Working Group II on Impacts, Adaptation and 
Vulnerability concurrently stresses that ‘compared 
to other socio-economic factors, the influence of 
climate on conflict is assessed as relatively weak 
(high confidence)’ (IPCC 2022).

These considerations should invite scholars to 
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shift the analytical focus away from rigid climatic 
determinism and instead pay much greater attention 
to the key factors that appear to be crucial in 
processing environmental stressors and making 
them veer towards either conflict escalation or 
peaceful settlement — governance, institutions, and 
adaptation mechanisms. 

7.3 Mediterranean challenges: diversity, 
instability, and the perils of securitisation

Widely recognised as a climate change hotspot, 
the Mediterranean Basin represents an important, 
albeit highly complex and variegated, case study 
to test hypotheses concerning the environment-
migration-conflict nexus. Currently host to a number 
of active or frozen conflicts, the Mediterranean 
Basin, which is also a major origin and transit region 
for migration, contains many of the fundamental 
variables associated with the nexus. At the same 
time, there is little evidence to support the thesis 
that climate change has played a direct role in the 
initiation and recurrence of conflict or migration 
across Mediterranean Basin states. This holds true 
retroactively for a wide range and diversity of cases 
across a large timespan. While much has been 
written on the role of water scarcity for the advent of 
the Syrian uprising (see Chapter 4), or the role that 
global food price spikes linked to the fires in Russia 
and Siberia played in the advent of the so-called 
Arab Spring in late 2010, such dynamics can at best 
be considered contributing variables for the onset of 
such crises. The role of hydrocarbons in the First Gulf 
War, of water in the Israeli-Palestinian conflict or the 
Iran-Iraq war of the 1980s, and of desertification or 
other climate disruptions in the multiple conflicts in 
the Sahel are also hardly deterministic. At the same 
time, future trajectories are difficult to predict. It may 
be possible that under certain trajectories a climate-
driven conflict could occur in the Mediterranean 
Basin, with repercussions in terms of major 
population displacements.

While few debate the correlation between conflict 
and migration, with the MENA providing ample 
evidence for this relationship — for example the 
Israeli-Palestinian conflict and Palestinian refugee 
crisis; Iraqi refugee waves following the 2003 US-led 
intervention; the 2011 Syria war and ensuing refugee 
crisis; outward migration from Libya to neighbouring 
states following the 2011 NATO intervention, to name 
but a few examples — there is little evidence to 

support the contention that climate change and/or 
environmental degradation have played deterministic 
roles in any past or ongoing conflicts in the region. 
Instead, they have resulted from a confluence of 
international and domestic variables, ranging from 
the recurrence of foreign interventionism since 
World War I, the legacy of European colonialism, the 
failures of post-independence Arab developmental 
models, and the prevalence of authoritarianism 
and zero-sum geopolitical rivalries (exacerbated by 
global geopolitical priorities) across Mediterranean 
Basin states. 

A number of challenges specifically linked to 
the Mediterranean are worth examining when 
approaching the environment-migration-conflict 
nexus. These relate in the first instance to the 
region’s broad socio-economic, political, and 
cultural diversity present. All states across the 
Mediterranean Basin are exposed to the threats of 
environmental change (declining precipitation, rising 
temperatures, soil degradation, and ecosystem 
disruptions), but their respective capabilities for, 
and prioritisation of, responses to such phenomena 
vary significantly across the eastern, northern, and 
southern shores. While this diversity should not be 
an impediment to developing environmental impact 
reduction frameworks, the Mediterranean Basin’s 
political and geostrategic divisions present more of 
a challenge. Three of the longest-lasting modern 
conflicts are located in the Mediterranean Basin — 
the Morocco-Algeria dispute, the Israeli-Palestinian 
conflict, and the Cyprus dispute — underscoring the 
geopolitical complexities of the region. These long-
lasting conflict divisions have been compounded by 
many more recent civil and proxy wars that have 
caused widespread destruction and major migratory 
waves across much of the region and yet have often 
also been intertwined with broader international 
variables. A practical result is that regional 
cooperation frameworks in the Mediterranean 
Basin are weak or non-inclusive, thus adding to 
the fragmentation of the region and the complexity 
of promoting multilateral frameworks to address 
common challenges. 

The prevalence of conflicts and fragilities across 
Mediterranean Basin states also translates into 
varying priorities according to location and proximity. 
Across and within Mediterranean Basin states, 
socio-economic, political, and security indicators 
vary to significant extents (e.g. ‘North vs. South’, 
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‘East vs. South’, rural vs. urban, etc.). Capabilities, 
needs, and sensitivities also change as a result. The 
threat of environmental change for many struggling 
societies in the southern and eastern Mediterranean 
may appear as one among other, often more 
pressing or deadly, crises and challenges. This 
makes it particularly challenging to convince states 
and societies facing profound security crises to 
dedicate adequate resources and political capital to 
the task of confronting environmental change. While 
recent polls in the Arab world have identified climate 
change — and especially water scarcity — as a key 
concern of many Arab populations (Abufalgha 2022), 
the degree to which governing institutions have 
internalised this priority varies considerably across 
the region. Iraq, for example, has been recognised by 
the UN as among the top five countries most at risk 
of climate collapse, but little has been concretely 
done to address this threat amidst the multiple 
security, governance, and economic crises affecting 
the Iraqi government (UN Iraq 2022; Younis 2022; 
Alwash 2023).

Turning to the question of migration, it is frequently 
assumed that human beings are forced to migrate 
as a practical response to the consequences of 
environmental degradation and climate hazards 
(Baldwin et al. 2019). Yet, as with conflict, a 
systematic theoretical understanding of the role 
of climate and environmental change on human 
migration processes has not yet been outlined in the 
literature (Chapter 5, Section 5.1.1). While some cases 
have confirmed this relationship, especially in the 
Pacific Island area due to significant sea level rise 
(see Ioane Teitiota vs. New Zealand, UN HCR (2020)), 
the Mediterranean presents a more complex case. In 
the southern Mediterranean, there have been cases 
of migration due to rising temperatures resulting 
in impacts on land drying, water scarcity, and food 
security (Chapter 5, Section 5.2.3). At the same time, 
in some Mediterranean Basin states there are 
examples where environmental migration is currently 
preferably replaced by a local adaptive response to 
climate change. As the impacts of climate shocks 
on migration are non-linear, societies are becoming 
more resilient to environmental and climate change 
through adaptation and cooperation strategies. 
This behaviour is defined as voluntary resistance to 
climate mobility, where the desire to remain in areas 
affected by the effects of environmental change 
is stronger than the necessity to leave (Chapter 5, 
Section  5.3.3). Moreover, migration flows are often 

regional or national and rarely reach an international 
level. Furthermore, most cases registered underline 
an intensification of urban migration flows, where 
cities are becoming new climate adaptation hubs 
(Dalby 2020). This circumstance is due to the  
fact that long-distance migration routes are 
expensive, and do not match the economic 
availability of vulnerable groups already affected 
by economic, socio-political issues, and possible 
conflict tensions. This assumption is confirmed by 
the well-established inverted U-shape association 
between the availability of wealth resources and 
migration, whereby migration is found to increase 
as the overall wealth and prosperity of a country 
increases, before stabilising after a certain level of 
prosperity is reached (Chapter 5, Section 5.1.4).

Overall, a narrow focus on climate-related disrup-
tions risks overlooking the broader context of pre-
existing governance and economic variables, which 
have a greater bearing on the outbreak of conflict or 
migration and are also of a higher priority for many 
states and societies in the southern and eastern 
Mediterranean. 

Fraying governance models, authoritarianism, and 
declining socio-economic indicators, variables that 
have already contributed to conflict and insecurity 
across Mediterranean Basin states over recent 
decades, cannot be overlooked when examining 
the possible security implications of environmental 
change across the area. Ultimately, the very 
legitimacy and effectiveness of mitigation and 
adaptation mechanisms aimed at confronting the 
climate emergency will also rely on a degree of buy-in 
and consultation with the general public. This implies 
that transparent governance and social contracts 
are recognised as indispensable components for 
effective contingency planning to tackle the climate 
emergency, as well as possible security-related 
issues (Dessì et al. 2021; Dessì and Fusco 2022). In 
this context, the best way to improve the groundwork 
for confronting climatic and non-climatic disruptions 
alike is to invest in both state and society via the social 
contract, functioning and transparent institutions, 
good governance, and the rule of law (Dessì 2017, 
2021). This more nuanced approach also includes 
an appreciation of how securitised approaches to 
the nexus in the Mediterranean Basin may in fact be 
partially driven by other political or security priorities 
largely concentrated in the Global North. These range 
from Europe’s emphasis on migration management 
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via an externalisation of border controls to eastern 
and southern Mediterranean states, to more general 
efforts that prioritise stability, countering violent 
extremism, trade interests, and energy security over 
political reform, human rights, transparency, or good 
governance. 

An appreciation of these legacies and the potential for 
ingrained biases are indispensable for contextualising 
the trajectories of state fragility in parts of the 
Mediterranean Basin, as well as the impact that state 
policies and consumption models in the Global North 
have had on these trajectories. Rebuilding trust and 
interdependencies via structured and equal dialogue 
— between the northern, southern, and eastern 
shores of the Mediterranean, but also within single 
states and specific shores — is no simple feat. It will 
likely require a higher degree of burden-sharing by 
the Global North compared to southern and eastern 
Mediterranean states, as indeed is being called for 
by Egypt and the United Arab Emirates (UAE), hosts 
of the UNFCCC COP 27 and COP 28 conferences in 
2022 and 2023, respectively. Such dialogue can be 
strengthened by co-dependencies and the promise 
of enhanced and mutually beneficial integrations 
across and within Mediterranean Basin states but 
will necessarily also need to respond to the actual 
priorities of states and societies in this space. The 
parallel promotion of legal migration pathways 
as well as increased technical and developmental 
assistance and support for civil society, human rights, 
and the rule of law would help respond to some of 
the societal grievances emanating from southern 
and eastern Basin states. Concepts such as ‘just 
transition’, burden-sharing, and environmental peace 
(see Chapter 4, and particularly Section 4.6) could 
go some way towards addressing these challenges 
and seeking more balanced interactions across 
Mediterranean Basin states. Such approaches can 
provide new impetus and groundwork for relaunching 
more genuine forms of Euro-Mediterranean 
cooperation based on mutually beneficial frameworks 
of integration and co-dependency, thereby reviving 
some of the original objectives of the Barcelona 
Process launched in 1995. If successful, such efforts 
would significantly improve the region’s coping 
capacities in the face of the climate emergency. 
Improvements in these political, security, and 
governance domains would increase room for more 
sectoral climate-related interventions. This includes 
efforts that generally require a degree of government 
legitimacy and societal buy-in to achieve results, but 

more broadly also require a transnational dimension 
of inter-state cooperation and interdependence 
to be sustainable in the long term. In this regard, 
rebuilding trust across the Mediterranean and 
renewing genuine political and diplomatic efforts to 
resolve key outstanding conflicts in the region would 
also go some way towards increasing the regional 
capabilities of states and societies to entertain joint 
efforts to better enhance regional resilience to the 
climate emergency.

There is no disputing that climate change will 
exacerbate fragilities for states and societies 
across all shores of the Mediterranean Basin. What 
is required is a deeper appreciation of the broad 
diversity affecting the Mediterranean space, as 
well as the complex ways environmental change is 
affecting a whole range of pre-existing fragilities 
in the socio-economic, political, and governance 
domains that are the most direct drivers for conflict 
or migration in the region. In this sense, developing 
context-specific and tailored engagements capable 
of addressing both climate and non-climatic 
dimensions simultaneously in a specific country 
or sub-regional grouping of countries is required. 
Such efforts should be driven by a focus on human 
security, the social contract, and governance 
indicators within single states. Simultaneously, the 
promotion of enhanced forms of interdependence 
and integration for the management of increasingly 
scarce resources in a region that still suffers from 
the lowest levels of integration in the world (Malpass 
2021; OECD 2021) should be pursued across the 
Mediterranean. In this context, it may be preferable 
to prioritise sectoral cooperation frameworks among 
specific sub-groupings of states, instead of broad 
one-size-fits all prescriptions applied to the whole 
Basin. Finding ways to improve the coping capacities 
and resilience of groups of states — through 
enhanced forms of infrastructure connectivity, 
burden-sharing, and integration — as a means 
to encourage regional de-escalation and détente, 
should be considered an effective policy approach to 
tackle the environmental risks associated with the 
nexus in the Mediterranean Basin. 

The importance of strengthening cooperative  
governance arrangements has also been empha-
sised in the literature. As Scheffran (2021) notes: 
'Cooperative platforms, interagency frameworks, 
and multi-institutional processes are beneficial 
for bridging diverse interests across the region 
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and establishing rapid response mechanisms.  
Climate diplomacy practices are implemented by  
a broad range of actors, including national and  
local governments involved in policymaking,  
international organisations, such as the UN 
and the EU, NGOs, and donor funding projects.  
Regional partnerships and initiatives can connect 
global and local actions, jointly address climate- 
fragility risks, and improve resilience, engaging  
with existing networks, fora, and conferences'.  
Multilateral dialogues providing frameworks for 
climate diplomacy already coexist at different  
levels (EEAS, NATO, OSCE) but with little interaction 
amongst them. More improvement and the exploi-
tation of synergies is therefore necessary, as is the 
breaking down of policy silos across and within these 
organisations. Such multilateral efforts could also 
include key powers external to the Mediterranean 
(China, Iran, Saudi Arabia, the Russian Federation, 
and the United States of America) to identify coo-
perative pathways in North-South or South-South 
frameworks (Ehteshami and Horesh 2019).

A final important caveat concerns temporality. 
While existing literature and current climate 
conditions have not yet demonstrated significant 
and direct correlations between environmental 
change, conflict, and migration, future scenarios 
may change this outlook. In light of the worsening 
trajectory of climate change model projections, 
and the prevalence of political fragilities across 
many parts of the Mediterranean Basin, more direct 
correlations could emerge in the future. Several 
studies have delineated scenarios in which global 
temperature increases of 2.7°C, 3.6°C, and 4°C 
could lead to future conflict or migration waves 
(see Chapter 4, and particularly Section 4.3), given 
their significant impact on states and societies in 
the region. Such prospective climatic scenarios 
represent the prevailing motivation to promote 
new research by academia, policymakers, and 
the scientific community on the environment-
conflict-migration nexus. While these scenarios are 
important to pursue and consider, maintaining a 
strong focus on governance and political variables 
remains essential, as they are highly crucial for 
strengthening the capacity of states and societies 
to mitigate climate-related threats, while at the 
same time containing their non-climatic, conflict, or 
migration-related implications. 
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7.4 Methodological issues 

The environmental change-migration-conflict nexus 
has been studied in different fields using different 
methodologies. Researchers follow a methodology 
based on several parameters, such as the research 
objectives, the type and availability of data required, 
the accessibility of resources and participants, 
ethical considerations, and the desired level of  
depth and breadth of analysis. However, some 
issues are to be noted regarding these parameters. 
In their study, Hoffmann et al. (2021) identify five 
methodological challenges: correct measurement 
of climate migration, conceptualisation and 
representation of climatic events and hazards, 
integration and aggregation of data, causality 
identification and modelling, and understanding 
the effects of diverse mechanisms and contexts. 
It is important to note that out of the 127 studies 
Hoffmann et al. take into consideration, only twelve 
studies focus on Mediterranean countries. While 
eight of these are in Africa, the others use units of 
analysis such as the ‘developing world’, non-OECD 
countries, and MENA countries. 

An approach more focused on Mediterranean 
countries reveals various methodological challenges, 
which are discussed below, along with relevant 
suggestions for addressing them.

7.4.1 Interdisciplinary and multidimensional 
research

Addressing the complex challenges of environmental 
change, conflict, and migration requires taking a 
multidimensional approach that considers social, 
economic, and political factors. This includes 
seeking sustainable development practices that 
reduce vulnerability to environmental climate 
change by addressing its root causes, while paying 
attention to protecting human rights, ensuring the 
safety of migrants and refugees, and strengthening 
international cooperation and governance. Not 
only climate mobility, but in some cases, climate 
immobility, may also be linked to conflict. In 
this context, there is a pressing need for further 
research into the political, historical, economic, 
sociological, and psychological dimensions of 
persistent fragilities in the Basin. It is imperative to 
pay meticulous attention to the enduring impacts 
of colonialism, foreign interventionism, and the 
economies of war.

This raises the theme of interdisciplinary research. 
Just as Disaster Risk Reduction (DRR) studies 
have gained importance in disasters caused by the  
sudden onset effects of environmental change, a 
similar necessity applies to slow onset effects. Since 
the effects of these events unfold gradually, efforts 
focus on investigating the causes, consequences, and 
processes over a long period. Only then can the steps 
needed for adaptation and resilience be identified. 
However, there are cases where the environmental 
stressors on communities can be managed without 
resulting in conflict and migration. Local cooperation 
mechanisms that enable the exchange of knowledge 
and experience between these good practice 
examples and vulnerable regions can be a functional 
method that serves as Conflict Risk Reduction 
(CRR) (Collins 2019). This approach operates on the 
principle of interoperability, which entails the ability 
to share information and capacities between various 
actors. By doing so, the focus can be shifted from 
the environment-migration-conflict nexus to the 
environment-mobility-stability nexus. 

7.4.2 Contextual complexities: multiple 
historical, regional, and cultural contexts 
and individual stories

The Mediterranean region is characterised by diverse 
cultures, histories, and political systems. This can 
make it difficult to draw generalisable conclusions 
about the relationship between environmental 
change, migration, and conflict, as different contexts 
may require different approaches and methods of 
analysis. Another important issue is the superficial 
view that can lead to environmental pressure, 
migration, and conflict being seen and approached 
as entirely new phenomena in the relevant region. 
In other words, researchers who focus on the 
migration and conflict risk nexus in the context of 
environmental change may analyse existing cases by 
dissecting them as outsiders, separating them from 
their socio-political basis, and potentially ignoring 
their own positionality. An effort to understand 
how anthropogenic climate change affects and 
transforms the existing dynamics of migration, 
conflict, environmental degradation, and disaster 
culture in the relevant geography is important for 
producing scientific knowledge associated with this 
nexus.

Another factor that increases the complexities in 
the region is the EU’s security-oriented approach 
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to migration through ‘governing from a distance’ 
(Geddes 2015, p.475). This approach is reflected in 
the EU’s efforts to promote adaptation and build 
resilience in the region. However, the recent data 
showing that environmental change-related mobility 
is mostly internal or directed towards neighbouring 
countries may adversely affect the distribution of 
international climate change adaptation financing 
in these regions. In this respect, it is important 
that the primary motivation for supporting climate 
change adaptation and resilience efforts in the 
Mediterranean Basin is not limited to migration 
towards Europe across the Mediterranean Sea, but 
also aims at achieving global climate justice.

Moreover, efforts also need to focus on adopting 
effective policies and methods to minimise the 
effects of climate change and environmental 
degradation, particularly through the restoration of 
lands and ecosystems (Fargues et al. 2020). In this 
regard, studies highlight the importance of focusing 
primarily on populations at risk of being trapped by 
the climate crisis (Black et al. 2011; Geddes et al. 
2012), rather than only considering them as potential 
involuntary migrants once conflicts arise. Otherwise, 
security-driven approaches to migration might gain 
more popularity, leaving many to move via irregular 
channels as the only alternative for survival if large-
scale initiatives on migration, development, and the 
environment fail to achieve their goals (Fargues et 
al. 2020) and fail to prioritise climate justice. This 
difficulty calls for embracing plural ontologies 
of security (Dedeoğlu 2019). In addressing the 
complex security context, ontological plurality can 
be sustained by incorporating post-humanist, post-
colonial, queer, and indigenous philosophies that 
pay attention to more-than-human entanglements 
and argue for critical engagements with the different 
forms and politics of matter. 

For a more complete picture of these mechanisms 
and pathways, researchers also need to pay attention 
to a diversity of dynamics. While the environment-
migration-conflict nexus is mainly discussed in the 
context of race, ethnicity, religious groups, and local 
communities, the context of social class and gender 
is less explored (for example see Hunter et al. 2015; 
Miletto et al. 2017). More in-depth and intersectional 
research is needed in this area — a top-down 
approach focusing on states, governing elites, the 
private sector, etc. is still dominant, overlooking 
local communities or specific sub-groups like 

gender-based, ethnic, or other minorities. The 
recommendation in this case would be to also 
have more bottom-up or horizontal research on 
techniques and local capabilities/strategies.

Another problem is the lack of attention to small-
scale mobility and the greater focus on large-scale 
or mass migrations, because the cumulative effect of 
small-scale environmental migrations — which occur 
more frequently than in the past due to environmental 
change — may be one of the basic grounds that prepare 
the emergence of conflicts. Greater attention to  
small-scale climate mobility could therefore serve as 
CRR.

7.4.3 From environmental conflict to 
environmental justice?

The question, 'How can the relationship between 
environmental change, migration, and conflicts be 
measured?' is central to understanding climate-
related mobility. It is equally important to ask: what 
is actually being measured? How can migratory 
experiences be better understood? What does conflict 
refer to? For instance, conflict has recently gained 
prominence in the context of the impact of slow 
onset effects on climate mobility. Rising incidents of 
violence, particularly in sudden onset displacement, 
are significant concerns in both rural origin areas 
and urban destinations. However, the effect of 
environmental mobility on the increase in violence in 
camps and remain insufficiently examined. 

Anthropological and ethnographic research may 
help address these questions by offering a more 
nuanced understanding of migratory experiences, 
integrating insights from both migration and 
mobility studies. Ethnography, with its focus on the 
lived experiences of individuals and communities, 
provides a powerful tool for capturing the complex 
realities of migration in a globalised world (Heil et  
al. 2017). An interdisciplinary framework, as 
proposed by Brettell and Hollifield (2022), that 
encompasses a wide range of research questions, 
levels of analysis, and methodologies is also needed 
for the nexus of environmental change and mobility. 
This framework stresses the need for dialogue across 
disciplines to share theoretical perspectives and 
analytical concepts, challenging core assumptions 
and aiming to foster a more unified field of migration 
studies. It can be used to address the complexities 
of migration, including its causes, processes, and 
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effects on individuals, families, communities, and 
societies, while also considering the legal, political, 
and economic dimensions of migration policies and 
practices, before framing it as a source of conflict. 
Furthermore, the bibliography database curated 
as part of the CliMig project84 may support the 
development of such interdisciplinary perspectives.

In addition, the Transhumance Tracking Tool (used 
by Displacement Tracking Matrix missions in west 
and central Africa) provides for a more in-depth 
examination of the environmental and social effects of 
migration and, through an alert mechanism, can assist 
in identifying possible and actual conflicts (Nicoletti 
et al. 2023). However, ‘transhumance movements’ 
and ‘climate mobility as a form of adaptation’ are two 
separate phenomena with different dynamics, and 
trying to make sense of the latter by deriving from 
the former may cause misleading inferences. The 
transhumance movement is a custom that spans a 
much longer period of time and even continues as a 
part of the relevant culture. Both the cultural values 
of the community and the social system in which 
they are integrated have been shaped accordingly. 
However, climate mobility as a result of gradual 
effects or sudden onset effects, to which members 
of the settled agricultural society are exposed, needs 
to be evaluated in a different context. Although it is 
very useful to examine these migration movements 
in order to prevent and mediate potential conflicts, it 
should be noted that while reading the data obtained 
here, transhumance mobility exhibits a very different 
structure-agent relationship.

Another question to consider is whether to 
take environmental conflicts into account, and 
how methodologies should be updated. Should 
environmental conflicts be viewed from the 
perspective of scarcity? What alternatives emerge? 
Climate change is primarily caused by human 
activities such as burning fossil fuels, deforestation, 
and industrial processes, therefore representing an 
anthropogenic phenomenon. These same activities 
often lead to other environmental conflicts, such as 
mineral extraction, pollution, loss of biodiversity, 
and resource depletion. Addressing environmental 
change therefore requires a fundamental shift in 
how we understand and approach conflict. It entails 

84  https://environmentalmigration.iom.int/climig

fundamental conceptual reconsideration and involves 
rethinking the economic assumptions behind these 
conceptualisations, based on the recent updates to 
the planetary boundaries approach (Richardson et al. 
2023). This means moving beyond business-as-usual 
practices that exploit natural resources and human 
labour, often to the detriment of public interests, 
particularly in the context of interactions between the 
Global North and the Global South. It also requires 
recognising the interconnectedness of environmental 
issues and understanding that addressing climate 
change is not only important for reducing its impacts 
but also for promoting environmental justice and 
preventing further conflict. In this respect, it is crucial 
to incorporate environmental justice research on the 
rights of non-humans and commons into the study of 
the environmental change-conflict-migration nexus. 

7.4.4 Data availability and reliability

Another area of concern is data availability and 
reliability. The use of household surveys, combined 
with key informant interviews and secondary data, 
can offer insights into the factors influencing mobility 
decisions and the vulnerability of populations, 
including migrants. While data collection tools in 
humanitarian contexts have focused on mobility 
associated with environmental and climate changes 
and disasters, they have not adequately considered 
environmental determinants and their interactions 
with other factors that may shape mobility decisions, 
and adaptation outcomes (Nicoletti et al. 2023). New 
tools, such as the Displacement Tracking Matrix 
and the Transhumance Tracking Tool, can be used 
to respond to these challenges and provide more 
timely data on movements and outcomes. However, 
as noted by Nicoletti et al. (2023), these tools may 
hinder a rapid response to urgent needs. The authors 
recommend a balanced approach and suggest that 
more effort should be made to finance and deploy 
joint longitudinal approaches, focus on ‘blind spots’ 
and internal mobility, and include populations that 
do not move to shed light on issues of immobility. 
These recommended actions will help stakeholders 
better understand why people move, facilitate return 
migration, and reduce future out-migration.

https://environmentalmigration.iom.int/climig
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One of the main reasons for insufficient data 
on whether environmental migrations cause 
conflicts is the data gaps on disaster-related 
internal displacement in national databases of 
Mediterranean countries. There is not enough data 
on the contribution or role of governments and 
local authorities’ success or failure in adequately 
tackling environmental change, implementing 
necessary measures, or misallocating resources 
that may influence the occurrence or escalation of 
conflicts between communities. For example, the 
International Organization for Migration (IOM 2016) 
has noted that despite Morocco’s concerns about 
environmentally induced mobility, no comprehensive 
study or analysis of environmental migration has 
been conducted in the country. Additionally, while 
the Moroccan government recognises that droughts 
can impact vulnerability and migration, no research 
has been conducted on internal migration induced by 
environmental factors (see Section 5.2.1 for details).

The principle of interoperability can also be very 
helpful in overcoming some biases and blind spots 
that may arise in the data collection process. Unlike 
slow onset events such as drought, in sudden onset 
events like tornadoes, there tends to be a lower 
involvement of national and local actors in the data 
collection process. In such scenarios, international 
institutions and organisations may collect data in 
the region, and sometimes that is even the preferred 
option. This would have the advantage of preventing 
the emergence of trust issues with national data. On 
the other hand, in the case of slow onset events, a 
more sceptical approach toward national and local 
data may be necessary, due to the intertwining 
of economic and related political factors with 
environmental factors and diminishing resources. 
Of course, this does not mean that the path to 
unbiased data lies solely through independent 
international organisations. Data biases cannot 
solely be addressed through the perspective of an 
international observer due to the complexities of 
localities and the multi-layered and multidimensional 
relationships surrounding them. Because of all these 
dimensions, collaboration and coordination between 
local organisations, international organisations, and 
researchers with diverse disciplinary backgrounds, 
as mentioned in Section 7.4.3, are crucial for 
understanding and analysing local climate dynamics 
and conflict relationships. 

7.4.5 Diverse methodologies and 
longitudinal and comparative studies

Climate mobility is a phenomenon formed by the 
intricate relationship of many different factors. When 
conflict is associated, the mixed-methods research 
becomes even more important. It is crucial to 
determine which factors play a role in the formation of 
mobility and to what extent, to understand how these 
factors interact with each other and what processes 
they create, and finally to analyse both quantitative 
and qualitative data to gain a deeper understanding. 
This approach is undoubtedly an effort that requires 
substantial resources.

Singh et al. (2019) have already documented the 
rich spectrum of methodologies used in climate 
change vulnerability and adaptation (CCVA) research 
with respect to environmental migration, which 
can be implemented by scholars looking at the 
nexus with a specific focus on the Mediterranean 
Basin. Environmental migration is explored through 
various methods such as spatial and multi-scalar 
analyses, historical analogues, a hotspots approach 
using vulnerability indices, and qualitative field 
case studies using ethnographic methods (Piguet 
2010). The scholarship on environmental migration 
conceptualises livelihoods as dynamic and multi-
scalar, where agency and structure interact and 
exert feedback on one another. This has led to a 
methodological expansion where issues of identity, 
history, culture, and values are being examined more 
rigorously through qualitative methods focusing on 
temporality and migration decision-making. However, 
there are several gaps in the literature too. More 
research is needed on how drivers of vulnerability 
interact to shape household response behaviour, 
and how barriers to adaptation interact and shape 
responses. While there is some research on factors 
shaping adaptation, there is a lack of understanding 
of individual decision-making. Growing calls are 
being made for understanding the role of intra-
household dynamics in mediating risk management 
choices and their outcomes. CCVA research has also 
been criticised for its silence on temporality and 
over-reliance on static methodologies, which do not 
capture complex structural conditions. Additionally, 
changing aspirations are rarely examined in 
adaptation research and practice, and there is a 
need to understand how shifting aspirations mediate 
adaptation behaviour. 



7

224

7.5 Conclusion: rethinking the 
environment-migration-conflict nexus 

This report assesses the available academic literature 
to shed light on the environment-migration-conflict 
nexus in relation to the Mediterranean Basin. This 
work has yielded considerable insight into a growing 
body of literature, which is allowing certain aspects 
of the nexus to come into greater focus. For example, 
the report provides an overview of the strong evidence 
that supports the existence of causal links between 
conflict and migration, while less clarity and linkages 
are demonstrated regarding environmental change 
and conflict. This proven relationship between 
conflict and migration is related to the flow of IDPs 
and refugees that accompany conflict events. The 
literature has shown that this relationship is of a 
distinctive cyclical nature: rising violent conflict 
swells the number of people on the move; the 
resolution of conflict then reduces this number, as 
the vast majority of those who fled tend to return to 
their residences. Within the nexus, then, the causal 
link that remains largely unproven is the one between 
environmental change and conflict. 

This is an important dimension of the nexus, which 
has been explored by an increasing number of 
investigators since the early 2000s on the assumption 
that the physical effects of environmental change 
would increase the risk of violent conflict among 
individuals, communities and nations. Yet, the 
evidence remains inconclusive, and no direct causal 
link between climate change and conflict has been 
proven in the literature. 

Currently, the main conceptual framework for under-
standing the nexus has been that environmental 
change is seen as a ‘threat multiplier’. This 
multiplying factor, while not directly linked to 
conflict, is understood to increase cleavages and 
tensions between individuals, groups, and nations, 
particularly those that are already struggling to find 
ways to collaborate in the management of natural 
resources and in defining collective security, and 
thus to contribute to the risk of violent conflict. As 
noted above, the validity of the ‘threat multiplier’ 
framework has, to date, been neither confirmed nor 
refuted. The framework has focused almost entirely 
on the effects of climate change on security and, more 
specifically, national security (i.e. hard security). 
It has also tended to focus on the role of national 
institutions in countries already affected by conflict 

or fragilities, suggesting that where these institutions 
are weak or fragile, the risk of further conflict would 
naturally be higher. While a number of ‘pathways’ 
have been analysed above, whereby environmental 
change is presumed to lead to conflict or migration 
via the ‘scarcity’ mechanism (and its variations), 
these, too, remain inconclusive with regards to the 
Mediterranean Basin. Overall, while the ‘threat 
multiplier’ framework is beneficial to widen the scope 
of the focus away from climate-related variables 
alone, the broad adoption of this framework has also 
removed incentives for multidisciplinary approaches 
to the study of the environment-conflict-migration 
nexus. Indeed, ‘threat multiplier’ frameworks have 
focused mainly on security and security studies as 
the key determinant for the behaviour of individuals, 
communities, and nations in response to climate 
change. An overbearing focus on security has, 
however, left other potentially determining factors 
underexplored, including some particularly salient 
ones in relation to the study of conflict and peace, for 
example justice and economics. Moreover, the ‘threat 
multiplier’ framework has also largely ignored the 
role of institutions in developed (or Global North) 
nations, and that of intergovernmental organisations. 
These institutions and organisations should also be 
considered important variables for explaining the 
occurrence (or non-occurrence) of violent conflict, 
as well as the emergence of environmental change 
in the first place, in light of the destabilising impact 
of lifestyles in the Global North. The primary 
impetus behind endorsing initiatives geared towards 
environmental change adaptation and resilience in 
the Mediterranean and the MENA region extends 
beyond simply understanding migration towards 
Europe via the Mediterranean Sea. Instead, a broader 
perspective centred on global climate justice may 
offer a more comprehensive approach. This shows 
that the focus, often limited to preventing migration, 
should also encompass the broader objective of 
addressing the inequities and injustices arising from 
environmental change on a global scale.

In this regard, a better understanding of the complex 
causal links between the environment-conflict-
migration nexus will require a reframing of the nexus 
in a more holistic fashion, underscoring the climate 
emergency’s direct and detrimental impact on 
human security (and planetary security) as opposed 
to the prevalent, albeit rather recent, hard security 
emphasis common in policy circles. The concept of 
human security might represent a better and more 
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holistic analytical concept for understanding how the 
phenomena of environmental change, migration, and 
conflict interact. Human security is ‘an approach to 
assist Member states in identifying and addressing 
widespread and cross-cutting challenges to the 
survival, livelihood, and dignity of their people’ 
through ‘people-centred, comprehensive, context-
specific, and prevention-oriented responses that 
strengthen the protection and empowerment of 
all people’ (UN General Assembly 2012). In this 
regard, human security-centred policies mirror 
the recent emphasis by the UN and other INGOs 
on a ‘whole society’ approach, linked as well to 
the implementation of the UN’s Agenda 2030 and 
associated Sustainable Development Goals (SDGs). 
Human security draws attention to socio-economic 
hardships and inequalities, which, in general terms, 
climate and environmental change are known to 
exacerbate (Taconet et al. 2020; Dessì and Fusco 
2022; Figueres 2022). Human security also integrates 
the discourse around human rights and governance 
and can therefore account for factors related to a 
country’s treatment of its own citizens — whether 
virtuous or not. The reviewed literature suggests 
these considerations are a strong determinant for 
understanding where and how environmental change 
might exacerbate conflict and migration. Ultimately, a 
human security-centred approach will require equal 
emphasis on climatic and non-climatic challenges 
facing states and societies in the Mediterranean 
Basin, seeking policy prescriptions capable of 
having a positive impact on both domains. Seeking to 
tackle one domain — climate disruptions and their 
potential impact on conflict and migration — without 
a simultaneous emphasis on good governance, 
human rights, the rule of law, and transparent and 
legitimate institutions will prove unsatisfactory. It 
is also likely to be counterproductive, as challenges 
with governance are likely to carry over and negatively 
impact the effectiveness and buy-in of mitigation 
and adaptation mechanisms promoted to tackle the 
climate emergency. 

Beyond human security, it would be valuable to 
allocate more resources to exploring instances of 
environmental cooperation, which, as the report 
duly notes, exist across the Mediterranean Basin. 
The cases cited in the report (Chapter 4) suggest that 
stressors like migration and climate change may 
indeed serve as an opportunity for collaboration and 
conflict resolution — as much as they might represent 
a risk multiplier for violent conflict. Several possible 

explanations, including the political system of a 
country or the inclusiveness of its decision-making 
processes, all of which would receive scant attention 
under an approach strictly focused on hard security, 
can influence conflict or cooperation trajectories 
between states and societies on these issues. 
Furthermore, investigating cases of cooperation 
might create a helpful counterweight to the oft-cited 
cases supporting the view that environmental change 
exacerbates conflict. A greater variety of cases in the 
literature could provide valuable insights.

As already mentioned, there are few studies specific 
to the Mediterranean Basin, certainly when compared 
with similar literature for Sub-Saharan Africa. 
Increased variety in the geographical distribution 
of case studies would provide clear benefits to 
the understanding and testing of the nexus in this 
geographic region. The same goes for increased 
variety in methodologies and conceptual frameworks 
to be used for investigating identified case studies.

Returning to the prevalence of securitised approaches 
applied to the present environmental emergency, it is 
similarly important to appreciate the reasons behind 
these frameworks and the prioritisation of national 
and hard security. The current securitisation trend in 
international approaches to the climate-migration-
conflict nexus is indeed part and parcel of the broader 
process of framing climate change as a security issue 
(securitisation) in developmental studies underway 
since the terrorist attacks of 11 September 2001.

While this shift may have generated useful outcomes 
in terms of urgency and allocation of budgetary 
resources, an over-reliance on a single conceptual 
framework should not detract from others that also 
account for deeper sociological, economic, political, 
and even anthropological or historical research 
lenses.

These may hold value in identifying alternative 
pathways for enhancing joint ownership and local 
capabilities to implement needed adaptation and 
mitigation strategies that build on local traditions and 
experiences. To help achieve this, future inquiries need 
to be more multidisciplinary, integrating economic 
theories and analysis frameworks that focus on 
understanding (and predicting) the management of 
common goods and the distribution of resources. 
Political economy analyses (PEA) have, in particular, 
become a commonly-used approach for successfully 
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understanding resource allocation and growing 
inequalities, offering valuable insights into why and 
how nations — on both sides of the Mediterranean — 
engage in the economic (and political) effort that can 
exacerbate conflict and climate change. On the more 
extreme spectrum of multidisciplinarity is the concept 
of ‘environmental peacebuilding’, which seeks to 
include ‘natural resource management in conflict 
prevention. mitigation, resolution, and recovery to 
build resilience in communities affected by conflict’ 
(Environmental Peacebuilding Association®, also 
known as EnPAx®85). Environmental peacebuilding 
has emerged over the past five years to improve 
understanding of the linkages between environmental 
change and conflict. It integrates the concepts of 
natural resources management and peacebuilding, 
while also shifting the unit of analysis to the local 
level — where individuals and communities need to 
make localised decisions to remain resilient in the 
face of both phenomena. 

Ultimately, this report provides ample insights into 
the primary methodological and policy challenges 
linked to understanding the determinants and 
implications of the environment-conflict-migration 
nexus in the Mediterranean Basin. Widely recognised 
as a climate change hotspot, the Mediterranean Basin 
is well placed to serve as a test case for present and 
future determinants across the nexus. That said, 
the broad diversity of the region, combined with the 
deep legacies of geopolitical conflict and divisions 
within and across its northern, southern, and 
eastern shores, represent the primary challenges 
for the adoption of multilateral frameworks based on 
genuine cooperation, interdependence, and burden-
sharing (or interdependency) across Mediterranean 
states and societies. 

The different levels of prioritisation of the 
environmental emergency, and the prevalence of 
authoritarianism across the southern and eastern 
Mediterranean, where societies are often confronted 
with a mixture of pressing, even existential hardships, 
also represents a challenge. Meanwhile, the 
emphasis on migration management, energy security, 
and anti-terrorism among European states and extra-
regional actors all point to a mismatch in expectations 
and policy priorities across the Basin. This creates 

85  https://www.enpax.org/about

significant impediments to the promotion of region-
wide prescriptions to test and tackle the environment-
conflict-migration nexus in the Mediterranean Basin. 

Building on the above, this chapter has emphasised 
the need to broaden the scope of data collection and 
analysis, embrace more multidisciplinary approaches, 
and question the prevalent security framework applied 
to the nexus in the literature. In emphasising ‘whole 
society’ approaches centred on human security, the 
analysis has underscored the need to simultaneously 
consider climatic and non-climatic variables when 
considering the nexus in the Mediterranean. While the 
report has repeatedly emphasised the lack of a direct 
causal relationship between environmental change 
and conflict/migration in the Mediterranean, this lack 
of correlation does not imply a decreased probability 
of such phenomena taking place in the future. In light 
of the considerably worsening outlook in the global 
fight against climate change and environmental 
degradation, and the consequent modelling for future 
climatic events in the Mediterranean, it may well be 
that more direct correlations emerge in the future. 

Given the severe fragility of many states and societies 
across the Mediterranean Basin today, a deep sense 
of urgency is called for when devising policies and 
predictive modelling for this region over the coming 
decades. Against this backdrop, the key methodological 
and policy takeaway from our analysis is not to 
overlook governance, the rule of law, and human 
rights — in a nutshell the essence of politics and the 
social contract — when seeking to devise strategies 
to tackle the environment-conflict-migration nexus. 
Strengthening good governance, transparency, 
and accountability, while acknowledging the role of 
historical dependencies and power asymmetries, 
represents the best investment to enhance the coping 
capacities and resilience of states and societies in  
the Mediterranean. Ultimately, it will be these 
institutional capacities and mechanisms that will 
determine a given state’s and society’s ability to 
mitigate and adapt to the changing environment, 
whether this is determined by rising sea levels, 
resource scarcity, and temperature increases, or 
other phenomena linked to governance breakdown, 
armed conflict, or migratory flows.

https://www.enpax.org/about
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