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In this Report:  
Over the next century, states in Sub-Saharan Africa will become major players in the global 
community. As climate change continues to take a toll on the Earth, how Sub-Saharan 
African states handle the effects of climate change will help determine the future of the 
continent. 

This report explores the effects of climate change on Sub-Saharan Africa and how it impacts 
US national security. Specifically, the report examines the impact of climate change on 
water availability, agricultural production, rural to urban migration, and how those effects 
threaten US national security by potentially derailing a promising future, benefitting 
terrorist organizations, and fueling ethnic conflict. 

•	 Despite the political charge climate change carries in the US, the international 
scientific community has proven the science behind climate change time and again.

•	 Climate change is not just a “green” issue, but an issue of US and international 
security. The environment and climate change have appeared in US national security 
and defense documents for decades.  

•	 Climate change will have a large impact on Sub-Saharan Africa. Nine of the ten 
most climate change vulnerable states are in Sub-Saharan Africa. 

•	 Climate change will add stress to water availability, negatively impact agricultural 
production, and increase rural to urban migration. These changes can lead to 
instability. 

•	 Instability can derail a promising economic future for Sub-Saharan Africa, strengthen 
terrorist organizations, and play a role in fueling ethnic conflict.  

Interact:
Join our discussion on Twitter with #ASPClimateSecurity
Discuss climate change, Africa, and US national security with author @Madeira_JohnM
Learn more about ASP at @amsecproject

 About the Author

John Madeira is a second-year graduate student at the Pennsylvania State University’s School of 
International Affairs. In May 2020, John will graduate with a Masters of International Affairs 
degree that focuses on Africa studies and non-traditional security threats, such as climate change 
and health security. 
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Introduction

More than thirty years ago, the Intergovernmental Panel on Climate Change (IPCC) – an intergovernmental 
body within the United Nations system – was formed. The IPCC publishes reports that contribute to the work 
of the United Nations Framework Convention on Climate Change, the main international treaty on climate 
change.

According to the most recent IPCC report, the Fifth Assessment Report, Africa is expected to be subjected 
to some of the most severe consequences of climate change. The report states that temperatures in Africa are 
expected to rise faster than the global average increase for the 21st century.1 The report also predicts mean 
annual precipitation will decrease in southern Africa but increase in central and Eastern Africa.2

Climate change is more than just science, it is a national security issue. Climate change harms US national 
security in several ways. Domestically, symptoms of climate change such as extreme heat, sea level rise, and floods 
are a detriment to force readiness by threatening military infrastructure and training schedules. Internationally, 
negative effects of climate change, 
including land degradation, changing 
rainfall patterns, and an increase in extreme 
weather events drive competition for land 
resources and contribute to conflict. 

In January 2019, the US Intelligence 
Community (IC) issued a Worldwide 
Threat Assessment that identified a wide 
range of threats. The report stated, “Global 
environmental and ecological degradation, 
as well as climate change, are likely to 
fuel competition for resources, economic 
distress, and social discontent through 
2019 and beyond. Climate hazards such 
as extreme weather, higher temperatures, 
droughts, floods, wildfires, storms, sea 
level rise, soil degradation, and acidifying 
oceans are intensifying, threatening 
infrastructure, health, and water and food 
security. Irreversible damage to ecosystems 
and habitats will undermine the economic 
benefits they provide, worsened by air, 
soil, water, and marine pollution.”3

Sub-Saharan Africa is one of the most vulnerable regions in the world to climate change, which makes it 
important to US national security interests. According to the Climate Vulnerability Index, nine of the ten 
most climate change vulnerable states are in Sub-Saharan Africa: Burundi, the Democratic Republic of Congo 
(DRC), Congo, Madagascar, Guinea, Liberia, South Sudan, Central African Republic, and Sierra Leone.4 

The various climates of Africa. Source: Wikimedia Commons  

https://commons.wikimedia.org/wiki/File:Africa_map_of_K%C3%B6ppen_climate_classification.svg
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Climate Change & Instability

Given the variety of climatic zones in Africa, the effects of climate change are not uniform across the entire 
continent. Some important consequences of climate change in Sub-Saharan Africa include increased stress on 
water availability, reduced agricultural production and food insecurity, and rural to urban migration. These 
effects contribute to instability, which creates security concerns for the US. Climate change is not likely to 
directly lead to conflict, but rather exacerbate existing issues that can create conflict and instability. 

Stress on Water Availability

Land use, water withdrawals, hydrological characteristics, and natural climate variability can have significant 
impacts on water availability even without the effects of human-driven climate change taken into consideration.5 
Factors such as population growth, urbanization, agriculture, and land use change will have serious negative 
impacts on water availability and those impacts will be magnified by climate change.6

Assumptions about the impact of climate change on water availability across the entire continent can be 
difficult, but specific predictions can be made more confidently. For example, in Southern Africa, countries in 
the Zambezi River Basin could see climate change play a role in future water shortages, although other non-
climate factors will also play a significant role.7 In Zimbabwe, climate change is expected to increase water 
shortages for people downstream of the Rova Dam. Other areas expected to experience water shortages include 
the Okavango Delta and Breede river in South Africa.8

Adding climate change to the list of contributors to diminishing water availability will only exacerbate the 
problem and add more stress to communities. As one of the primary drivers of conflict, reduction in water 
availability could create or worsen existing conflict. Declining water availability is also important because of 
the key role it plays in development projects and on agriculture.

Agricultural Production

Agricultural production is one of the areas most heavily affected by climate change.  Agriculture plays a 
leading role in supporting the rural population and driving economic growth. According to the World Bank, 
agriculture accounts for 54% of male employment9 and 55% of female employment10 in Sub-Saharan Africa. 
60% of the population lives in rural areas11 and 85% of the population depends on rain-fed agriculture 
and other agricultural-based rural activities.12 In 2017, climate sensitive industries (agriculture, forestry, and 
fishing) accounted for more than 15% of the GDP in Sub-Saharan Africa; substantially larger than the world 
average of 3.4% for 2017.13 

Consequences of climate change, including increased temperature, changes in precipitation, changes in rainfall 
variability, and more frequent extreme weather events can have significant impacts on agricultural production. 
Because of climate change, total land area suitable for agriculture, the length of the growing season, and crop 
yield potential are expected to decrease.14 Decreases in agricultural output will have significant impacts on 
both human security and economic growth by causing food insecurity.  According to the Food and Agriculture 
Organization, the impacts of climate change will affect all four components of food security – food availability, 
food access, utilization, and stability.  Food insecurity plays a role in driving instability as it acts as a “threat and 
impact multiplier for violent conflict.”15 
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Rural to Urban Migration

As climate change affects agricultural production, it will also impact rural to urban migration. At the EU-
Africa Alliance in Agriculture event in January 2019, FAO Director-General José Graziano da Silva said, “In 
Africa, we need to invest in rural development aimed at creating jobs and opportunities for young people to 
remain in rural areas. We need youth for modern agriculture.”16 As agricultural production diminishes because 
of climate change, farmers and youth could look towards manufacturing and move into cities.  

Sub-Saharan African cities are some of the fastest growing cities in the world. Cities have grown at an average 
rate of four percent for the last two decades17 and by 2100, five of the ten most populous countries in the world 
could be in Africa.18 As of 2014, Africa had nearly 350 million people living in cities, but two-thirds of the 
population still lived in rural settings.19 Climate change can drive rural populations to cities, especially when 
those cities are likely to be manufacturing centers.20  In those regions, migration into cities provides an escape 
from an agrarian livelihood that is impacted by climate change.

As Africa’s economy modernizes and manufacturing expands, more rural populations suffering from the effects 
of climate change could move towards cities that become manufacturing hubs, even if the living conditions 
in cities are poor. Africa’s urban population reports some of the highest levels of fear and violence in the 
world, while also experiencing a growing number of residents living in urban slums.21 The rapid levels of 
urbanization is making it challenging for cities to offer public services, employment, and basic security.22 When 
public services, jobs, and security become scarce, the consequences can include an increase in political and 
social instability. If job creation cannot keep up with climate-driven urbanization on top of already occurring 
urbanization, it will only compound socio-economic issues like unemployment. 

Instability in Africa & Effects on US National Security

The effects of climate change are unlikely to lead directly to conflict, but climate change can exacerbate pre-
existing conditions which can lead to conflict. Climate change contributes to instability in Sub-Saharan Africa, 
which has several adverse effects on US national security. Instability can derail a potentially promising future 
for the region, benefit the numerous terrorist organizations operating in Sub-Saharan Africa, and fuel ethnic 
conflict and human displacement.

Africa’s Promising Future

Over the course of the next few decades, Africa will undergo drastic demographic and economic changes. 
By the end of the century, nearly 40% of the world’s population will be African.23 The demographics of the 
continent are also trending younger, a phenomenon known as a “youth boom” or “youth bulge.”24 

While drastic demographic changes will occur, perhaps the largest transformation in Africa will be economic. 
By the end of May 2019, enough African states had ratified the African Continental Free Trade Agreement 
(AfCFTA) to push the pan-African free trade market into effect. 54 of the 55 African states have agreed to 
AfCFTA, which will cover more than 1.3 billion people, create a $3.4 trillion economic bloc, and bring about 
a new age of development across Africa.25  
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As the demographic profile of Africa 
changes, the continent could find 
itself in a position to reap the rewards 
of the demographic dividend. 
Declining fertility and mortality 
rates will lead to a working-age 
population growth at a time when 
most advanced economies are facing 
an aging working population. 
Africa’s share of the global working-
age population is expected to 
increase from 12.6 percent in 2010 
to more than 41 percent by 2100.26  

But demographic changes do 
not guarantee economic growth, 
especially if climate change is not 
addressed. Rising temperatures 
will impact worker productivity and affect numerous sectors, including agriculture, mining, oil, gas, and 
manufacturing.27 Temperature increases, coupled with urbanization and a growing population, will also put 
a strain on electrical infrastructure due to demand for air conditioning. Between 2026 and 2045 companies 
in Africa will face increasing operational costs due to a spike in energy demand and risks of power outages.28

Terrorism in Africa

The Middle East has dominated the discussion surrounding terrorism in the aftermath 9/11, but Sub-Saharan 
Africa has also become a stronghold for terrorism. The IC’s Worldwide Threat Assessment states, “Terrorism 
too will continue to be a top threat to US and partner interests worldwide, particularly in Sub-Saharan Africa, 
the Middle East, South Asia, and Southeast Asia,”29 and “Global jihadist groups in parts of Africa and Asia in 
the last year have expanded their abilities to strike local US interests, stoke insurgencies, and foster like-minded 
networks in neighboring countries.”30 

According to the 2017 Global Terrorism Index, three of the four most deadly global terrorist organizations are 
active in Africa. The deadliest organization - The Islamic State of Iraq and the Levant (ISIL) - is headquartered 
in the Middle East but is active in Algeria, Burkina Faso, Cameroon, Chad, Niger, Nigeria, and Somalia.31  
The second deadliest group is Boko Haram, which operates in Cameroon, Chad, Niger, and Nigeria. Boko 
Haram’s 192 violent incidents in 2017 accounted for more than 1,000 deaths and 1,100 injuries in Africa.32 
Finally, the fourth33 most dangerous terrorist group is al-Qaeda. In 2017, al-Qaeda attacks in Sub-Saharan 
Africa occurred in Burkina Faso, Cote D’Ivoire, Kenya, Mali, Niger, Somalia, and Uganda.34

The effects of climate change have already benefitted two different terrorist groups in the Sahel region. First, in 
Mali, the Front de Libération du Macina (FLM) preys on existing grievances between ethnic groups over land 
access to recruit members of the Fulani ethnic group - a majority Muslim group of nomadic or semi-nomadic 
herders. 

The “youth bulge” will be key to determining the future of Africa. USAID 
Photo.
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Tensions between the Fulani and sedentary farmers in the region have traditionally been peaceful, but as 
access to usable land has diminished, competition between the farmers and herders has grown more violent. 
The FLM has exploited these grievances in Mali to recruit by using ethnic and religious narratives.35 FLM is 
a relatively lesser-known organization but has stated goals similar to the al-Qaeda branch that is active in the 
region, al-Qaeda in the Islamic Maghreb.36

Fulani attacks are not limited to just Mali. In Nigeria, Fulani herders were responsible for 450 recorded attacks 
between 2010 and 2016 that resulted in more than 2,800 deaths.37 The root of the conflict between the Fulani 
and farmers in Nigeria lies in climate-driven land degradation and increased violence in the north, which 
forces herders to move south.38 

Second, in the Lake Chad Basin, climate change has also played a role in conflict and aided terrorist recruitment. 
The Basin, which borders Nigeria, Niger, Chad, and Cameroon, has been a stronghold for the Islamic State 
West African Province (ISWAP) and Boko Haram. Irregular rains and rising temperatures have spurred conflict 
by causing food shortages and frustration, while the fighting has made it more difficult for people to deal with 
climate change.39 In order to secure their position in the region ISWAP has attempted to win over the people 
by offering protection for herders seeking grazing lands, digging wells, and giving out seeds.40 

On the other side of the continent, the al-Qaeda aligned group al-Shabaab has taken root in the Horn of Africa 
in opposition to a struggling Somali government. In Somalia, – where a weak central government and conflict-
ridden society has been the norm – about 70% of the Somali people depend heavily on regular climactic patterns 

to meet their basic needs.41 Consequences of climate 
change, most notably famine and food insecurity, have 
aided al-Shabaab’s recruitment of young people who 
join the group in order to survive.42

Terrorism is also expanding out of the Sahel and Horn 
of Africa. In April 2019, ISIL claimed their first attack 
in the DRC, killing eight soldiers.43

International state sponsors of terrorism are also moving 
into Sub-Saharan Africa. In June 2019, Western security 
officials reported that Iran was setting up a “network of 
terror cells in Africa to attack US and other Western 
targets in retaliation for Washington’s decision to 

impose sanctions against Tehran.”44 The network of terror cells was established on the orders of the head of the 
Quds Force, the elite group of Iran’s Revolutionary Guard Corps, to attack US and Western targets in Sudan, 
Chad, Ghana, Niger, Gambia, and the Central African Republic.45 

As the US continues to fight the Global War on Terror, Africa will likely remain a key theater for US military 
operations. Climate change has already played a major role in aiding terrorist recruitment and it will only 
compound the growing terrorist threat in Africa. 

Members of the Combined Joint Task Force Horn of 
Africa train to combat extremism in East Africa. DoD 
Photo.
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Ethnic Conflict in Africa

Similar to how climate change benefits terrorist organizations, the primary way climate change will play a role 
in ethnic conflict is by reducing the amount of usable land for farming and herding communities. 
A prime example of climate-driven land degradation contributing to conflict is in the Sahel, particularly 
in Mali. One of the reasons FLM has been so successful in recruiting in Mali is because of the conflict 
between the Dogon and Fulani ethnic groups. Conflict between the two groups has stemmed from land access 
issues, specifically accusations that the Fulani cattle have destroyed Dogon farms. The destruction of farmland 
is becoming more and more important as the amount of land and water available for farming or grazing 
diminishes because of climate change. Climate change has caused the grasslands of the Sahel to recede almost 
a mile per year46, which has led to higher levels of competition. This conflict between the Fulani and Dogon 
in Mali is important to US national security because it creates grievances and opportunities that terrorist 
organizations can exploit to recruit and put down roots.

In the DRC, conflict between the Hema and Lendu ethnic groups in the northeastern Ituri province is 
rampant, and climate change has not been a major contributor – yet. In Ituri province, conflict between the 
Hema, traditionally herders, and the Lendu, traditionally farmers, has been on-and-off for decades. 

In the DRC, agriculture is a central part of the economy and the primary source of livelihood for many 
Congolese as it accounts for 40% of GDP and employs 70% of the population.47 However, climate stressors 
such as rising temperatures, rainfall variability, prolonged dry spells, or more frequent extreme weather events 
are predicted to undermine agricultural production in the DRC.48 As climate change increases the agricultural 
vulnerabilities within the DRC, especially in Ituri province where there is conflict between the Hema and 
Lendu, competition for land could lead to more violence. Already, the conflict between the Hema and Lendu 
has caused mass levels of migration as more than 300,000 people have been forced to flee due to the resurgence 
of conflict.49

Human displacement at this level is a threat to US national security. According to the IC’s Worldwide Treat 
Assessment, “Global displacement almost certainly will remain near record highs, and host countries are 
unlikely to see many refugees or internally displaced persons return home, increasing humanitarian needs and 
the risk of political upheaval, health crises, and recruitment and radicalization by militant groups.”50  

Conclusion

Africa is a large continent - stretching from the Mediterranean down past the Tropic of Capricorn. Given the 
size and positioning of the continent, climate change will affect the regions of Africa differently. However, three 
ways climate change is impacting Sub-Saharan Africa is by reducing water availability, harming agriculture, 
and contributing to rural to urban migration. Climate change will amplify already existing stressors to water 
availability, negatively affect agriculture by reducing the total amount of land available for agricultural purposes, 
and contribute to already high levels of rural to urban migration. 

While the effects of climate change will most likely not lead to conflict directly, they can exacerbate underlying 
conditions that lead to conflict. Conflict and instability in Sub-Saharan Africa have a chance to destabilize the 
region, which poses a threat to US national security. Africa has the potential for a prosperous future, but  the 
negative effects of climate change may derail that future, benefit terrorist organizations by allowing them to 
exploit conflict to recruit, and contribute to ethnic conflicts that create large levels of human displacement. 
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