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The Intergovernmental Panel on Climate Change (IPCC) is the United 
Nations organisation responsible for assessing the current science on 
climate change. During its Sixth Assessment Cycle (AR6), the three 
Working Groups (WGs) of the IPCC have produced three Special 
Reports and three main Assessment Reports. 

The IPCC’s Working Group II (WGII) is supported by a Technical 
Support Unit (TSU), operating out of two offices, one based in 
Germany and another at the University of KwaZulu-Natal in Durban, 
South Africa.

This booklet is a product of the Durban TSU Office, which has a 
mandate to improve awareness about climate change in Africa. The 
contents are a summary of key Africa-specific messages from the 
three IPCC AR6 main assessment reports: (1) The Physical Science 
Basis, (2) Impacts, Adaptation and Vulnerability and (3) Mitigation 
of Climate Change (see https://www.ipcc.ch/reports/). A previous 
booklet, Climate Change – An African Perspective, covered Africa-
specific messages from the three AR6 Special Reports.

Disclaimer: This booklet is neither endorsed nor approved by the IPCC. 
Recommendations or conclusions contained herein are solely those of 
the authors. The booklet has not been subjected to IPCC review.  

          The good news is that some 
of the kinds of action that would 
be needed to limit global warming 
to 1.5°C are already underway 
around the world, but they would 
need to accelerate.
– Valerie Masson-Delmotte,  
Co-Chair, WGI

“
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Over the past few decades, Africa has seen an increase 
in average and extreme temperatures, with more 

frequent and longer heatwaves, and less extreme cold 
temperatures.

With additional global warming, heatwaves on 
land, in lakes and the ocean will increase considerably in 
magnitude and in duration. 

Some regions have already experienced more severe  
droughts due to higher evaporation rates from soils and 
plants. Multi-year droughts have become more frequent 
in West Africa, and the 2015-2017 drought in Cape Town 
(South Africa) was three times more likely to occur under 
current levels of climate change than if there had been 
no climate change. 

With further global warming, some areas (green, see 
map) are projected to get wetter on average, and other 
areas (brown, see map) are projected to get drier. This 
will be accompanied by similar changes in average soil 
moisture.

In general, heavy rainfall events are projected to 
become more frequent and intense, and droughts will 
increase almost everywhere on the continent. 

Climate change has doubled the probability of 
marine heatwaves around most of Africa. This trend will 
continue. 

Simulated change at 2°C global warming Simulated change at 4°C global warmingSimulated change at 1.5°C global warming
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Projected annual mean precipitation change 
(%) relative to 1850-1900 at global warming of   
   1.5oC        4oC

Drier Wetter
Average rainfall is projected to increase over the Sahel, 
Central and Eastern Africa, and decrease over Southern, 
North and far West Africa. [From WGI Figure SPM.5(c)] 

 We, at the IPCC, are mapmakers, and those policymakers using the IPCC 

findings are the navigators. The IPCC has clearly laid out the most robust and 

most up-to-date scientific evidence for the understanding of climate change 

providing solutions to tackle this global challenge.

Youba Sokona, IPCC Vice-Chair

“
”

CLIMATE CHANGE IN AFRICA

Climate change is causing extreme and deadly drought

Botswana
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Relative sea level rise will continue, with or without 
further global warming, and this will contribute to more 
frequent and severe flooding and erosion in low-lying 
coastal areas. 

These changes to Africa’s climate will lead to wide-
ranging impacts on nature and human society.



VULNERABILITY Africa is the world’s most rapidly urbanising region, 
with the highest rates of population growth and 
urbanisation taking place in Africa’s low-lying coastal 
zones, and in small towns and intermediary cities. The 
proportion of the population living in urban areas is 
expected to exceed 60% by 2050. 

The accompanying rate of urban land conversion 
(largely from forest and agriculture) is also highest in 
Africa. Growing urban exposure to climate hazards (such 
as sudden floods, extreme heat and droughts) means 
African cities and settlements will be hotspots of climate 
risks, with about 70% of African cities highly vulnerable 
to climate shocks. This will intensify existing stresses 
related to poverty, exclusion and governance.

Already, 56% of the urban population in sub-Saharan 
Africa live in ‘slums’ (informal settlements) and 66% of the 
urban workforce are informally employed. Growing informal 
settlements without basic services increase the vulnerability 
of women, children and the elderly in particular. 

Informal settlements experience more damage 
and are far more exposed to climate hazards than 
formal housing. For example, housing occupied by poor 
communities regularly experiences indoor temperatures 
4-5°C warmer than outdoor temperatures.

In general, 15 times more people die from floods, 
storms and droughts in highly vulnerable countries 
(such as Mozambique, Somalia or Nigeria), compared to 
countries with low vulnerability.

Energy poverty and basic services
One major development gap in Africa is access to energy. 
The most gravely energy-poor are often those living 
in informal settlements, particularly women whose 
socially-determined responsibilities for food, water 
and care are labour-intensive and more threatened by 
climate change.

In Africa, 850 million people cook on wood or 
charcoal, and 60 million people use coal or kerosene. 

In 2019, 44% of Africa’s total main energy supply 
came from traditional bioenergy (burning wood and 
charcoal), in contrast to the global average of 9.4%. 
The resulting air pollution was likely responsible for 1.1 
million deaths across Africa in 2019.

With high poverty rates, many African countries have 
focused on providing basic infrastructure, education and 
improving health, rather than on reducing emissions. 

A certain amount of energy is required to ensure a 
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Africa is one of the most vulnerable regions in the 
world and is under severe threat from climate 

change. Socioeconomic, political and environmental 
factors increase this vulnerability and exposure to 
climate change. 

The root causes of social vulnerabilities, such as 
chronic poverty and structural inequality, are often 
linked to histories of imperialism and colonialism, and 
are still influenced by colonial power relations. 

Africans are employed largely in climate-exposed 
sectors such as agriculture, which employs about 55-62% 
of sub-Saharan Africa’s workforce. Also, 95% of cropland 

Senegal

Burkina Faso

Tea picking: a climate-exposed livelihood 

Rwanda 

Precarious housing increases vulnerability to extreme weather

Senegal
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is rain-fed. Exposure will increase as populations, 
infrastructure and agriculture continue to grow in low 
lying coastal areas, such as deltas with large cities (e.g., 
the Volta Delta, Ghana).

Cooking using biomass

Cooking using biomass can cause respiratory illness 
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IMPACTS OF CLIMATE CHANGE

Africa has already experienced widespread losses and 
damages due to human-caused climate change. 

These include increased loss of lives, reduced food 
production and economic output, and loss of biodiversity.

Health
Between 2000 and 2019, over 337 million people were 
affected by natural disasters in Africa (80% by floods, 
16% by droughts), and 46 000 people lost their lives 
(32% from floods, 46% from droughts).

Climate change increases the risk of several infectious 
diseases. In East Africa, malaria has expanded into higher 
altitudes, while warmer temperatures are increasing 
infection rates. Rising temperatures have led to spikes 
in cholera cases in East and Southern Africa, especially 
following tropical cyclones. The effect of climate 
change on the transmission of some vector-borne and 
waterborne diseases is influenced by human mobility, 
water management and sanitation.

Tens of millions of Africans are exposed to extreme 
heat. In South Africa, about 43.8% of heat-related 
deaths from 1991 to 2018 were attributable to climate 
change. Cities are hotspots of dangerous heat: in North 
Africa, the present-day number of unhealthily hot nights 
is around 10 times larger in urban than rural areas. With 

poverty, and at the same time, provide opportunities for 
reducing greenhouse gas and smoke emissions.

Evidence suggests that in the future, population 
growth, not climate change, will be the dominant cause 
of hunger in Africa. Because fertility rates are driven by 
education, gender equality and reproductive rights, 
meeting the United Nations Sustainable Development 
Goals around gender and education could substantially 
lower population growth, and minimise the risk of food 
insecurity posed by climate change.

Development can go together with climate change 
adaptation and mitigation, if the risks and impacts from 
climate change are incorporated during planning.

decent living standard (15-25GJ per person per year), and 
to enable well-being for all (20-50 GJ per person per year). 

In countries where inequality is severe, such as 
South Africa, transport (51-60% of total energy), food 
production and preparation (21-27%), and housing (5-
12%) dominate energy needs. 

Electricity demand will increase as energy access 
improves, and as settlements and economies grow. 
However, electrification of all households is possible, 
in the near-term, with only a small increase in global 
energy demand (estimated at 0.2% increase in 2030).

Important development priorities, such as job 
creation and education, can reduce inequality and 
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Kenya

Education helps reduce inequality and povertyUganda

Nigeria Kenya

Egypt

Energy is needed to upgrade informal settlements

Time-intensive labour undermines women and  
children’s well-being

Cities concentrate people and intensify extreme heat

Poor sanitation infrastructure amplifies climate 
impacts on waterborne diseases
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Flooding can also exacerbate health impacts by 
damaging medical facilities and disrupting medical 
supplies, observed, for instance, in Ghana, Mozambique 
and Egypt.   

Migration
In 2018 and 2019 respectively, 2.6 and 3.4 million 
additional people were displaced in sub-Saharan Africa, 
as a result of drought, cyclones, storms and flooding, 
particularly in river valleys and deltas.

Urbanisation or temporary out-migration increased 
when rural livelihoods were negatively impacted by 

further warming, the health impact of more frequent 
and severe heat waves could be significant, causing 
tens of thousands of additional deaths. Relatively more 
deaths are projected in informal settlements than in 
other settlement types.

Climate change impacts on agriculture will reduce 
food security, which leads to stunted growth, low body 
weight, hunger and death in children. This can have 
long-term effects on child development and educational 
achievements, and lead to negative pregnancy outcomes 
and micronutrient deficiencies through a lack of variation 
in diet. A worldwide study of 51 countries affected by 
the El Niño Southern Oscillation, most of which were in 
Africa, found that about 5.9 million additional children 
became underweight in 2015-2016. 
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Displaced people are at greater 
risk from extreme weather

Democratic Republic of Congo

Cameroon

Food insecurity causes 
malnutrition, which 

threatens child health 
and development

Derived from IPCC Figure WGII TS.10(c)

Cascading impacts of climate hazards on 
food and nutrition

This figure illustrates some cascading impacts of drought, heat and 
flooding on human health and well-being, via food and nutrition. 
Intensifying climate hazards reduce crop and livestock productivity 
and food quality, directly (e.g. via heat, floods) and indirectly (via soil 
quality). This increases food prices and reduces household incomes, both 
of which can impact access to food and reduce food consumption. This 
has consequences for quality of life, as well as labour capacity. Labour 
capacity is also lowered by climate directly, and by a climate-related 
rise in infectious diseases. Reduced labour capacity in turn affects 
agricultural production and household incomes.

drought (as in Senegal) or extreme temperatures (as in 
South Africa). 

Current climate-related migration occurs mostly 
within countries or between neighbouring countries, 
rather than to distant high-income countries. 

Usually, it is people in middle-income households 
who migrate, while the poorest are often unable or 
unwilling to move. Due to high levels of poverty, a 
large part of African populations do not have sufficient 
resources to be mobile.

Once displaced, people are highly vulnerable 
to extreme weather. Circumstances that should be 



Derived from IPCC Figure WGII TS.10(d)

Sudden flooding, storms or cyclones can damage interconnected 
urban infrastructure and energy supply, affecting transport, 
communication and other urban services. Impacts cascade through 
interconnected physical and social infrastructure and economic 
activities, disrupting the production and distribution of goods. Losses 
can spread widely, into rural places and across international borders, 
as supply chains, trade and financial markets are disrupted.

Urban infrastructure failures cascade risk 
and loss across and beyond the city

Rainfall and river discharge have become more 
irregular, doubling or halving compared to the historical 
average. In Southern and Eastern Africa, between 1970 
and 2010, overall river and lake levels dropped.

Variable and scarce water supply has knock-on effects 
in multiple other sectors (power production, health, 
economies, tourism, food), and increases inequality in 
access to water.

Ecosystems
Increasing levels of carbon dioxide (CO2) and climate 
change are destroying marine biodiversity, reducing lake 
productivity, and changing the distributions of animals 
and plants. 

Marine heat waves have already resulted in repeated 
large-scale bleaching of corals in East Africa. 
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Maldives

Warming lakes lose dissolved oxygen, threatening 
biodiversity and inland fisheries

Madagascar

Tanzania

Climate change is causing species distributions to 
shift towards the poles or to higher altitudes. 

Woody plants are spreading, especially into 
grasslands and savannahs, reducing grazing land and 
water supplies.

Cities, energy and infrastructure
Flooding and landslides, common after extreme rainfall, 
are the most frequently described climate related impact 
in Africa’s cities, especially in poorly serviced or informal 

Ocean heat waves cause coral bleaching

Africa’s baobabs and other distinctive species are at 
risk of extinction

Drought and heat reduces crop yields 

Tanzania

temporary may last for generations, and displaced 
populations may then be unable to move due to legal or 
economic barriers – the Sahel and Central Africa have a 
high concentration of such settlements.

Evidence shows that social tipping points can be 
triggered long before climate tipping points are reached. 
For example, people may migrate in anticipation of 
environmental change, or because others have left (social 
tipping point), instead of when actual environmental 
change occurs (climate tipping point).  

Food and water
Since 1961, climate change in Africa has slowed the 
growth of agricultural productivity by 34%, more than 
in any other region. Between 1974 and 2008, maize 
and wheat yields in sub-Saharan Africa fell by 5.8% and 
2.3% respectively, due to climate change.



settlements. Across the continent, flooding, landslides 
and storm surges have destroyed key infrastructure, 
for instance in the Niger delta, Sierra Leone, Malawi, 
Mozambique, and Egypt. 

Droughts, floods and cyclones cause electricity 
outages, outages, which then impact other sectors and 
the production system, and disrupt businesses of all sizes. 
In fact, energy supply is a key risk projected for Africa. 

Rising heat and drought threaten both energy and 
water security, with hydropower and irrigation competing 
for limited water resources. Hydropower plants located in 
the same river basin could experience simultaneous water 
shortages. At present, options to alleviate this risk, such as 
electricity trade among major river basins, is limited. 

food prices, and displacement, often impact the most 
vulnerable. Selling off livestock and land to cope with 
disasters reduces people’s assets, making them more 
vulnerable in the future, and leading to chronic poverty. 

Climate variability and change undermine children’s 
education, for instance, when they are taken out of 
school, and this affects later income potential. For 
example, children in West and Central Africa who faced 
drought conditions early in life completed 1.8 fewer years 
at school than those who had not. In rural Zimbabwe, 
this translated into a 14% reduction in lifetime earnings.

Households and culture
Climate change affects households significantly. In one 
cross-regional study that included Africa, over 60% of 

in Africa between 1991 and 2010 was 13.6% lower than 
it would have been without climate change. For example, 
in Kenya, economic loss and damage during the 2009-
2011 drought reduced gross domestic product by 2.8% 
per year. 

The majority of workers in many Africa countries are 
employed in small and medium enterprises. The viability 
of businesses has been severely affected by climate 
hazards (for example due to wind storms in Nigeria, 
flooding in Kenya, water supply disruption in Botswana 
and power outages in Zambia). In a rural town in South 
Africa, more than 80% of businesses lost over half their 
staff due to agricultural drought.  

Losses from crop yields, destroyed homes, higher 
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South Africa Mozambique

Cyclones that destroy settlements and livelihoods and cripple economies are 
getting stronger and occur further from the equator

12

Even thermal (coal) power stations will be affected 
by water shortages, as water is needed for cooling. 

Energy costs for general cooling (including indoor 
cooling and refrigeration) are expected to reach USD 51 
billion at 2°C of global warming, and USD 486 billion by 
4°C of global warming. 

Economy and livelihoods
Climate change has reduced economic growth across 
Africa and increased the income gap between Africa and 
the Global North.

Economic impacts are evident in agriculture, tourism, 
manufacturing and infrastructure, as well as labour 
losses. One estimate shows that gross domestic product 

Extreme rainfall and flooding damages infrastructure 
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Climate change is already creating challenges, so there 
is a need to adapt to these changes to avoid damages. 

The IPCC has assessed numerous adaptation options, 
many specifically for Africa.

To date, adaptation to climate change in Africa has 
been fragmented, localised, and gradual. Responses 
are mainly reported from individuals, households, non-
governmental organisations, national governments and 
international institutions, and less so from sub-national 
governments and the private sector. 

Social adaptation
Increasingly, climate action is getting mainstreamed into 
sustainable development. Instead of climate action being 
an end in itself, there is a shift towards managing change 
on an ongoing basis and facilitating long-term sustainable 
development. Ethiopia’s Climate Resilient Green Economy 
strategy, and COVID-19 recovery initiatives to ‘build-back-
greener’ are examples of this shift.

Inclusive and sustainable development efforts 
could prevent millions of people in Africa from being 
pushed into extreme poverty by climate change. Social 
protection programmes can increase people’s resilience 
(ability to recover from climate-related shocks) even if 
they do not specifically address climate risks. 

ADAPTATION disaster risk management, and climate change 
adaptation to achieve greater resilience.

Insurance schemes can help transfer risk and help 
people recover after facing losses. Despite their potential 
benefit, uptake is hindered by lack of affordability, 
awareness and product diversity.

African indigenous knowledge and local knowledge 
provide a rich foundation for adaptation at the local level, 
especially knowledge about ecosystems and managing 
or recovering quickly from extremes such as droughts.

Early warning systems, and better monitoring, 
modelling and communication of climate risks, reduce 
losses and damages by promoting early – or even pre-
emptive – action. 

Nature, food and water
Nature offers untapped potential to reduce climate risk, 
deal with some of the causes of climate change, and 
improve people’s lives and livelihoods.

households in mountain regions reported losses from 
droughts, floods, cyclones, sea-level rise, glacier retreat 
and desertification, despite receiving formal government 
aid and trying to adapt on their own.

African cultural heritage is already at risk from 
climate hazards, including sea level rise and coastal 
erosion. Most African heritage sites are not prepared for 
and are not adapted to future climate change. 

In the Sahel, climate change has also undermined 
traditional knowledge about livelihoods.

Mali
Liberia

15
South Africa

Gender-sensitive and equity-based adaptation, social 
insurance and access to basic services, infrastructure, 
and security, have been shown to reduce vulnerability 
especially for marginalised groups in Africa. An example 
of a successful initiative is the Sahel Adaptive Social 
Protection Program, which integrates social protection, 

Alternative livelihoods can generate income and  
save forests

Climate change threatens traditional architecture 
and ways of life 

Conserving natural ecosystems protects traditional livelihoods that depend on them
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reduce climate risk while providing long-term social, 
economic and environmental benefits. More and more 
such projects have been started across Africa. 

For example, protecting and restoring mangroves, 
natural forests and wetlands reduces flood risk in rural and 
urban areas, and can cost less than ‘grey infrastructure’ or 
engineered options such as dams and seawalls.

Maintaining and restoring indigenous forests has 

Many people in Africa depend directly on ecosystems. 
Resilience can be improved in the face of climate change, 
by protecting and restoring natural ecosystems, through 
conservation agriculture practices, sustainable land 
management and integrated catchment management.

Ecosystem-based adaptation uses biodiversity and 
ecosystem services to assist people to adapt to climate 
change. These types of nature-based approaches can 

benefits for biodiversity, adaptation and mitigation. 
Protecting natural wetlands and riverine areas, and 
removing invasive plant species, reduces flood risk, 
secures clean water supply and benefits fish diversity. 

Adaptation options for agriculture include 
livelihood diversification, sustainable intensification 
(e.g., application of fertiliser or manure), conservation 
agriculture practices (e.g., no soil disturbance, mulching), 
water management (e.g., irrigation, rainwater 
harvesting), agroforestry (mixing trees and crops to 
improve soil health and provide shade, fruit or timber), 
aquaculture, mixed crop-livestock systems, and raising 
crops and livestock that are more adapted to drought, 
heat, moisture, pests and salinity.

These options improve food security, soil and 
ecosystem health, and have the potential to contribute 
towards mitigation at the same time.

The most frequently reported adaptation actions in 
Africa are behavioural changes in response to floods or 
variable rainfall and droughts. 

Water access and sanitation can be secured through 
rainwater harvesting and storage, water reuse, monitored 
groundwater use, waterless on-site sanitation, as well as 
demand management.

Bulk water infrastructure (including dams, 
managed aquifer recharge, pipelines, pump stations, 
water treatment plants and distribution networks) can 
reduce risk. Alternative water supply options include 

desalination, and stormwater harvesting and reuse. 
Options to reduce demand include improved water 

use efficiency, appropriate water pricing, and managing 
groundwater withdrawals to prevent overexploitation.

Urban and infrastructure adaptation
In African cities, adaptive responses to climate impacts 
(mainly excess rainfall), are largely autonomous. Planned 
initiatives in cities have mainly been determined at the 
national level, with negligible participation of lower 
levels of government, and almost no action aimed at 
vulnerable populations. 

Progress is slow. There is limited evidence of 
successful, proactively planned adaptation in African 

Rainwater harvesting in pits creates grazing in 
degraded drylands

Heat-adapted livestock are more climate resilient

Agroforestry and mixed farming improve resilience 
and soil health

Drip irrigation saves water and increases yields

Embankments can reduce flood damage

Uganda

Kenya South Africa

Sierra Leone

Zambia
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climates (with daily maximum temperature extremes 
hotter than 99.9% of their historical records), earlier this 
century than wealthier, higher latitude countries. 

Every bit of further warming threatens African 
ecosystems, economies, lives and livelihoods. 

The global risk of species extinction would be 
reduced by half if global warming was limited to 2°C and 
30% of high biodiversity regions (in Africa, Asia and Latin 
America) were to be protected.

Limiting global warming to 1.5°C instead of 2°C will 
significantly reduce damage to African economies and 
ecosystems. 

This calls for ambitious, near-term climate change 
mitigation.

Projected risks
Global warming is projected to surpass 1.5°C soon (2021-
2040), and then 2°C before the end of the century, the 
timing dependent on further emissions. In higher 
emission scenarios, warming will very likely pass 2°C 
between 2035-2060. Therefore, ambitious action is 
needed immediately.

Above 1.5°C is high risk, resulting in:
• Large regional crop losses 
• Increasing poverty and inequality, disease exposure, 

drought, heat mortality, malnutrition, displacement
• 360 million people exposed every year to heat 

waves of 15+ days above 42°C in African cities, by 
2100

Above 2°C is very high risk, resulting in:
• Widespread crop yield losses 
• Widespread heat-related mortality risk
• 90% of East African coral reefs being destroyed
• 7-18% of African species at risk of extinction
• Over 30% decline in fisheries catch potential in West 

Africa (10-30% in Eastern and Southern Africa)
• Severe risk of malnutrition

With further global warming, more ecosystems will 
reach their adaptation limits, and this may lead to the 
loss of certain land vertebrate species, for example.

Most African countries could experience unprecedented 

cities, particularly in countries highly vulnerable to 
climate change.

In Africa’s large coastal cities, planned adaptation 
to coastal hazards has mainly involved expensive 
engineering projects, as in West Africa, even though 
vegetated coastal ecosystems offer greater opportunities, 
due to lower costs. City characteristics and exposure will 
play a larger role in expected future damages than sea 
level rise.

Integrating urban green infrastructure into 
adaptation planning in informal settlements can improve 
inclusivity and social justice.

Adequate infrastructure to support Africa’s rapidly 
growing population will raise living standards and 
productivity in informal settlements. Maximum benefits 
will be obtained if development plans consider current 

and future climate change risks. 
Multi-level governance, that also includes informal 

service providers, can increase climate resilience, in 
part because informal networks can respond with more 
flexibility. 

Effectiveness and limits of 
adaptation
Adaptation in Africa has many benefits, and most options 
have medium effectiveness at reducing risks at current 
global warming levels. 

However, their effectiveness at future warming levels 
is largely unknown.

Some ecosystems are already at the limit of their 
ability to adapt (e.g., corals), and so are certain crops.Tanzania

Burkina Faso

Benin

Coastal cities will need to adapt to sea level change

Rainwater tanks improve water security

Declining fish populations  
threaten health and economies
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MITIGATION

South Africa

Further global warming can only be avoided by 
addressing the causes of climate change: reducing 

greenhouse gas emissions, and reducing CO2 levels in 
the atmosphere. The more ambitious the mitigation 
response, the more damages can be avoided.

Emission trends and sources
Between 1850 and 2019, Africa contributed only 7% of all 
CO2 emissions from human activities. However, emissions 
from Africa, and Africa’s share of global emissions, are 
growing.  Africa has contributed 10% of total global 
emissions since 2010. 

In 2019, emissions came in roughly equal amounts 
from: (1) CO2 emissions from fossil fuels and industry; 
(2) CO2 emissions from land use, land use change (e.g., 

deforestation) and forestry; and (3) other greenhouse 
gases (methane, nitrous oxide, fluorinated gases). 

Energy, fossil fuels and industry – 
current emissions and future outlook
Between 1850 and 2019, Africa contributed only 3% 
of global fossil fuel related CO2 emissions. In 2019 that 
amounted to 1.2 tCO2 per person (compared to 9.5 
tCO2per person in developed countries). 

To meet rising electricity needs, total power 
generation capacity in Africa would have to more than 
double (from 244 GW in 2018 to 614 GW by 2040). African 
nations are planning to add significant generation 
capacity from natural gas, hydropower, wind and solar 
power. Some countries are also planning large capacity 
increases in coal power. Without explicit policy action, 
the energy sector will not be decarbonised.

Sustainable decarbonisation options for Africa include 
providing clean energy access, alongside better end-
use efficiency. Transitioning to renewable energy would 
reduce reliance on wood fuel and charcoal, especially in 
urban areas, reduce deforestation, desertification, fire 
risk, and at the same time improve indoor air quality and 
health, local development and agricultural productivity.

Mitigation options in energy
Photovoltaic power (converting sunlight into electricity 
using solar panels), concentrating solar power 
(generating electricity by using heat from direct 
sunshine to power turbines), and onshore and offshore 
wind (using wind to power turbines) are all highly viable 
options, especially the solar options, given that Africa has 
plentiful and intense sunlight.

Concentrating solar power and thermal storage (such 
as molten salt) can deliver large amounts of power, and 

allows solar energy to be stored for use at night. This 
option requires direct sunlight and is only cost-effective 
in northern and southern Africa where clear skies are 
reliable. 

South Africa, which currently produces approximately 
half the total carbon emissions for the continent, ranking 
12th in the world for carbon emissions, is still increasing 
coal power capacity, and more is planned. Yet, more than 
75% of South Africa’s capacity could come from solar and 
wind power, and coal could be phased out by 2050. 

Globally, the cost of renewable energy technology 
has dropped tremendously. From 2010 to 2019, the cost 
of solar energy and lithium-ion batteries decreased by 
85%, and the cost of wind energy by 55%.

Large-scale renewable energy can be transmitted 
and sold. Interconnected grids between North Africa and 
Europe could be cost-effective. However, the required 
level of international co-operation and large-scale 

Rwanda

Fossil fuel energy is the dominant cause of global 
climate change

Village level solar installations 
can supply local electricity

Greenhouse gas emissions in Africa (per person, 2019)

  
5

4

3

2

1

0

CO2 emissions from fossil fuels and 
industry

CO2 emissions from land use, land 
use change and forestry (LULUCF)

CH4, NO2 and other greenhouse gas 
emissions, also partly from LULUCF

Derived from WGIII Figure SPM.2 (c)



22 23

network expansion still faces geopolitical and socio-
techno-economic challenges.

Green hydrogen projects (producing hydrogen using 
renewable or low-carbon power) is a strategic option in 
North Africa, especially Morocco. The expected cost could 
be as low as USD42-87 per MWh by 2030, which is less 
than the recent cost of fossil fuel electricity (USD50-177 
per MWh in 2012).

Geothermal power generation (using heat energy in 
the Earth’s crust) is already cheaper than fossil fuels. In 
Kenya, 734MW is produced from 10 geothermal power 
plants – a third of Kenya’s total capacity. 

Africa could become a top exporter of bioenergy 
(energy derived from any form of biomass, such as wood 
pellets, ethanol or biodiesel). However, large-scale 
planting of bioenergy crops can reduce the health of 
ecosystems as well as food and water availability. 

Hydroelectric power offers economic benefits 

across country boundaries, but also has strong 
interdependencies with the food and water sector and 
requires careful cross-sectoral planning.

Agriculture, forestry and land use
In Africa, the Agriculture, Forestry and Land Use (AFOLU) 
sector is the single largest source of emissions (over 50%) 
and is also affected significantly by climate change. The 
rise in AFOLU emissions comes from higher emissions per 
unit of land, and from growing populations.  

Carbon dioxide
CO2 emissions are largely caused by agriculture expanding 
into forest areas, from removing and burning biomass, 
and draining carbon-rich soils.

Between 2000 and 2019, Africa’s area of land under 
agricultural cultivation increased by 3%. 

Soil organic carbon, an indicator of soil health, 

Wind power is a cost-effective option that can supply energy day and night

Egypt

Charcoal production causes deforestation

Cameroon

has decreased worldwide from land conversion and 
unsustainable land management practices. Projections 
indicate further losses by 2050, particularly in sub-
Saharan Africa. 

CO2 emissions are partly caused by deforestation. 
Africa, which contains 16% of the world’s forests, has 
seen a steady rise in deforestation since 1990, losing 
3.9 million hectares per year of tropical forests between 
2010 and 2020 – more than South America, which lost 
2.6 million hectares. 

Deforestation goes together with the loss of 
biodiversity and diverse ecosystem services. 

In Africa, 90% of harvested wood is used for fuel. 
Economic growth in the developing world is projected 
to double the global consumption of forest and wood 
products by 2030, more than can be produced.

Mining also causes deforestation. The Democratic 

Republic of Congo records the second-largest area of 
mining-related deforestation in tropical forests, which is 
exacerbated by violent conflict.

In tropical regions, protecting forests and other 
ecosystems and avoiding deforestation offers the 
greatest opportunity for mitigation. Improved logging 
practices (for example, in Ghana) can contribute to 
sustainable forest management.

Restoring forests has enormous potential for 
removing CO2 from the atmosphere, by sequestering 
carbon in above-ground plant matter and increasing 
soil carbon. The African Forest Landscape Restoration 
Initiative, for example, aims to restore 100 million 
hectares of forests and degraded lands in Africa. 

Improved management of secondary or degraded 
forests, with attention to biodiversity, wood provision 
and mitigation, is a cost-effective way of reducing African 

South Africa

Replanting indigenous trees for mitigation also  
benefits biodiversity
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CO2 emissions (179-186 MtCO2 equivalent per year, at a 
cost of USD100 per ton of CO2eq). 

Grasslands store nearly one and a half times as 
much carbon as forests, and sub-Saharan Africa has 
the largest grassland areas in the world: 14.5 million 
km2. Avoiding grassland conversion to cropland 
prevents carbon loss, and restoring grasslands helps to 
sequester carbon. 

Peatlands, such as those found in the Congo Basin, 
are wetlands where over half the soil is carbon. Coastal 
ecosystems, such as tidal marshes and seagrasses, 
store more carbon per area than any other ecosystem. 
Protecting and restoring these ecosystems keeps carbon 

in the ground. However, a general lack of knowledge 
about these ecosystems leaves many uncertainties. 

The option of sequestering carbon in forestry and 

Replanting mangroves protects coastal settlements and supports ecosystems

South Africa

agriculture, including through afforestation, was also 
assessed. 

In modelled scenarios with low mitigation, where 
warming reaches 4°C by 2100, agricultural lands in 
Africa continue to expand, accompanied by losses of 
forests, other natural lands, and soil organic carbon. On 
the other hand, modelling scenarios where warming is 
limited to 1.5°C, 2°C and 3°C, assume negative emissions 
(where carbon sequestration exceeds emissions) through 
extensive afforestation and high levels of bioenergy with 
carbon capture and storage (BECCS) which involves 
growing biofuels, then capturing the CO2 released during 
burning, resulting in a net reduction of CO2 levels.

Bioenergy production and afforestation is assumed 
to take place mainly in tropical regions, including in 
Africa. However, the resulting demand on land competes 
with agriculture, at the cost of forests and other natural 
land, as mentioned. Moreover, it remains uncertain 
whether afforested areas store more or less carbon than 
the ecosystems they replace, and therefore, whether 
bioenergy will decrease or add to emissions. 

Methane, nitrogen dioxide and other 
emissions
Globally, methane emissions are also increasing, mainly 
from enteric fermentation (the digestive processes of 
some livestock), but in Africa also to a large extent from 
agricultural biomass burning. 

From 1990 to 2019, methane emissions made up 
two-thirds of total AFOLU emissions in Africa, increasing 
by 44% (but bearing in mind that over the same period 
Africa’s population increased by 120%).

Emissions from ruminant livestock in Africa are 
relatively low per person, and yet contribute a large 
portion of the total AFOLU emissions (0.5 GtCO2eq).

A large proportion (87%) of nitrogen dioxide 
emissions in Africa come from agriculture: largely 
biomass burning and rice cultivation, and they are rising. 
Nitrogen dioxide emissions can be reduced through 
better manure management, including anaerobic 
digestion, solid manure coverage, and daily manure 
spreading.

Globally, fire is a major source of greenhouse gas 
emissions and aerosols, and a frequent forest disturbance. 
Some of the world’s largest wildfires have occurred in 
Africa, north of the equator. Although fires are part of 
the natural system, the frequency of fires has increased, 

Ruminant livestock and manure release methane and 
nitrous oxide

Conserving wetlands like this mangrove delta keeps 
carbon in the ground

Kenya

Senegal
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including in humid areas where fires used to be rare. This 
has been exacerbated by lower rainfall. Almost a third of 
the global area burned by wildfires from 2001-2018 had 
tree cover, and most of this area was in Africa. 

Prescribed, or planned, burning in grasslands 
and savannahs, early in the dry season, could reduce 
emissions from wildfires in Africa.

Mitigation in other sectors
URBAN
From 2000 to 2015, African urban greenhouse gas emissions 
increased from 1.3 to 1.5 tCO2eq per person. This is still low 
compared to the global average of 6.2 tCO2eq in 2015.

Urban emissions over the coming decades will 
depend heavily on how efficiently urban development 
uses resources, including space. Solar and other 
renewable power generation, together with smart 
technologies, provides a huge opportunity.

Planning and implementing low-carbon transitions 
has been enabled through the engagement of non-state 
actors like businesses, civil society organisations and 

Uganda

Convective cooling in green buildings uses  
less electricity

TRANSPORT
Despite huge overland distances on the African continent, 
transport emissions are extremely low, although they 
are rising. Driven by economic and population growth, 
transport emissions have increased by 4.1% per year.

Future emission scenarios that meet temperature 
targets make allowance for an increase in transport 
emissions in Africa.

Electric public transport would provide an important 
mobility service, which is still widely lacking. It would 
also offer a low-carbon alternative to carbon-intensive 
transport trends that are common in developed countries, 
like widespread private car ownership.

citizens, in defining locally relevant mitigation goals and 
actions. It also is important to account for informality, 
since 76% of Africa’s urban economy is informal. 

In Africa, it appears that mitigation in the building 
sector will mostly involve avoiding future emissions 
from new developments (both direct and indirect), and 
reducing energy use by consumers. 

Modelled emission scenarios that reach net-zero by 
2050 indicate zero emissions from the building sector. 
However, this ambition is not reflected in national plans, 
policies or commitments. Africa is one of the regions with 
the least research on the topic.

Public transport avoids emissions from private car ownership
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Wildfires and agricultural burning cause greenhouse gas emissions and unhealthy smoke

Zimbabwe

Uganda
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Technology and capacity
In Africa, as elsewhere, capacity is needed to put 
adaptation and mitigation into action. 

Despite decades of technology transfer efforts by 
the United Nations Framework Convention on Climate 
Change, a capability gap exists in Africa around climate 
technologies: inadequate access to information about 
imported technology; lack of in-country capacity 
to deploy and maintain them; a weak regulatory 
environment to stimulate entrepreneurship in this area; 
weak or non-existent climate laws to incentivise them; 
and weak legal protection for imported technology.

CLIMATE RESILIENT DEVELOPMENT

Climate Resilient Development involves simultaneously 
adapting to the climate changes that are already 

unfolding, and mitigating to prevent further warming, to 
support sustainable development for current and future 
generations.

Enabling Climate Resilient Development
Successful adaptation-mitigation synergies would 
be supported by suitable macro-and micro- policy 
environments and governance structures, institutional 
capacity for climate and policy research (e.g., on data 
integration and technical analysis) and greater access to 
finance.

Strengthening institutions and policies can reduce 
silos and redundancy, increase knowledge exchange, 
support engagement with partners, and mobilise 
finance.

Institutions should be able to respond quickly to 
the demands of a changing environment. This requires 
funders, planners and implementers to make complex 
decisions when there is uncertainty, and to manage 
climate risk in the long-term, beyond political cycles. 
In other words, sectors, actors and projects need to be 
able to learn from each other.

Technology transfer and funding mechanisms could 
reduce the cost of renewable energy and support local 
economies.

Education and training, research, consulting, and 
mutual learning on common problems are essential for 
technology transfer. These were found to aid successful 
South-South technology transfer between India and 
Kenya, for instance.

South-South and South-South-North cooperation 
emphasises experience, sharing of expertise, co-
financing and co-development of new knowledge and 
practical know‐how. 

Southern countries increasingly lead this kind of 
bold, innovative cooperation. Rather than focusing on 
short term goals, this approach focuses on long-term 

partnerships and effective policy and practice towards 
achieving sustainable development.

Regional cooperative structures such as the Africa 
Adaptation Initiative are playing an important role in 
capacity building.

Knowledge and data
The availability and access to data, and inequities in 
funding and research leadership, continue to hamper 
climate-related research in Africa and lowers Africa’s 
ability to adapt.

From 1990-2019 only 3.8% of global climate-related 
research funding went to research on Africa, and only 
a small fraction of this went to African institutions. 
Increased funding for African partners and direct control 
of research design and resources can provide more 
actionable insights on climate risks and adaptation 
options in Africa.

Training and mutual learning supports  
technology transfer

Democratic Republic of Congo

Local data and research informs local decision making

Democratic Republic of Congo



30 31

Adaptation costs in Africa are projected to rise rapidly 
with global warming, for example for cooling, repairing 
transport infrastructure, food security, health, and 
disaster risk reduction: from USD20-50 billion per year in 
2050 (assuming around 1.5°C of warming), to USD 100-
437 billion per year at 4°C.

Failure to invest in adaptation has implications for 
global trade. Europe has strong trade partnerships with 
Nigeria for example, so failure to assist adaptation in 
Nigeria creates vulnerabilities in Europe via supply chains.

To encourage greater investment in low-carbon 
development pathways, the United Nations Framework 
Convention on Climate Change financial apparatus would 
need to be linked to the Paris Agreement, especially to the 
provisions on technology support and capacity-building.

Context-specific weather and climate information 
services, along with climate change literacy can make 
the difference between merely coping and making 
informed adaptation responses.

While policy actors across Africa show concern 
about climate change, and are motivated to address 
the impacts, only 23-66% of Africans know about 
climate change and what causes it. Climate literacy can 
significantly encourage transformative responses and 
Climate Resilient Development.  

Finance and insurance
Adaptation generally is cost-effective, but available 
adaptation finance for Africa is billions of USD short of 
the lowest estimates of what is needed.

Globally, from 2014-2018, more finance 
commitments were loans than grants, and only 46% 
of commitments were actually disbursed (excepting 
multilateral development banks). The same trend applies 
to mitigation finance. 

Globally, only 2.5% of mitigation funding goes to 
land-based mitigation options such as reforestation (as 
opposed to energy technologies for example), an order 
of magnitude below what is necessary to meet 1.5°C 
or 2.0°C targets. Annual investment in forestry-based 
mitigation for instance would need to be USD178 billion, 
rising to USD400 billion per year by 2050, 17% of this in 
sub-Saharan Africa.

Globally, development banks are increasingly 
prioritising climate change, and they play a key role in 
international cooperation due to their growing mandates 
and proximity to policymakers.

Multilateral development banks are increasing their 
lending for renewable energy projects. For example, in 
Morocco, concessional lending has reduced overall costs 
for solar energy projects through more attractive financing 
conditions and lower costs to local governments.

With concessional lending, the cost of renewable 
energy will match the cost of fossil fuels by 2025. Without 
concessional reductions in cost this will not happen. 

Weather-index insurance, based on risk pooling 
with predefined pay-outs is also gaining popularity with 
governments and the private sector in Africa because it 
provides certainty and predictability for emergency and 
reconstruction costs. In general, premiums are lower, 
disbursement is quick, and there are fewer transaction 
costs. However, it requires extensive coordination across 
participating entities, and pay-outs may not match 
actual losses and damages. 

COVID-19 pandemic recovery provides opportunities 
for African countries to reduce future vulnerability and to 
direct economies towards net-zero emissions, rather than 
entrenching fossil-fuel intensive systems. Investments in 
renewable energy, building efficiency retrofits, education 
and training, ecosystem restoration, ecosystem-based 
adaptation, research and development, connectivity 

Reduced pricing of low-carbon technology  
improves uptake

infrastructure and sustainable agriculture can help meet 
both economic recovery and climate goals.

The IPCC reports mention several tools that can 
support transformative adaptation and mitigation in 
Africa, for example: 
• Increasing public and private finance flows by 

billions of dollars a year
• Increasing access to multilateral funds
• Strengthening project pipeline development
• Shifting finance from readiness activities to project 

implementation
• Providing concessional finance (below market rate) 

in low-income settings
• Aligning debt relief with climate goals to ensure 

that repayments are directed to climate resilience
• Providing macro-level catastrophe insurance and 

risk-pooling

Mali

Sustaining global trade with Africa requires adaptation 
investment in Africa

Democratic Republic of Congo
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The context of climate governance in 
Africa
Africa is on the brink of making major decisions about the 
type of infrastructure it builds as it grows, develops and 
industrialises.

Powerful climate change legislation promotes 
coordination within government, entrenches policy, has 
symbolic value and can support climate finance flows.

The underlying legislative framework of a country 
will influence adaptation responses. Amending laws to 
mainstream climate change will help ensure that climate 
change responses are designed and implemented 
successfully. 

GOVERNANCE

New construction can either lock in future  
emissions or leapfrog to Climate Resilient Development 

Egypt
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In general, Intended Nationally Determined 
Contributions in Africa do not target social inequality in 
access to energy, food and water. In fact, the greater the 
existing inequality, the less mitigation and adaptation 
actions are proposed, even though adaptation can 
actively lessen inequality.

Governance for Climate Resilient 
Development
Governance for Climate Resilient Development increases 
adaptation and mitigation and reduces inequality. 
This includes long-term planning, all-of-government 
approaches (collaboration between government 
departments and ministries), and implementation of 
Nationally Determined Contributions.

Cooperation between countries is important as 
climate impacts reach beyond the jurisdiction of 
individual states. To guarantee the availability of natural 
resources for all people, and to ensure benefit-sharing 
in the face of climate change, regional cooperation is 
needed at all levels.

Recent years have seen a growing policy interest in 
addressing the energy access challenge in Africa, using 
low-carbon energy technologies to address poverty and 
climate action at the same time. This has been facilitated 

energy alone can increase reliance on foreign value 
chains and capital, reducing domestic competitiveness 
and long-term domestic benefits.

Governing the Just Transition
A Just Transition, which addresses climate justice 
between developed and developing countries, is urgent, 
given the disparity of financing and social safety nets 
between these countries, and the disproportionate 
impact that falls on poorer countries.

As an example of a climate justice issue, over the last 
three decades drought has caused more climate-related 

by technical advances in appliance efficiency, such as LED 
light bulbs, and the sharp drop in the cost of renewable 
energy technologies.

Uptake has been encouraged by market stimulating 
policies, and risks have been mitigated through public 
research and development.

However, phasing out fossil fuel subsidies remains 
a policy challenge. Cameroon and Nigeria are examples 
of countries that abandoned subsidy reforms because of 
protests.

Similarly, some policies could have unintended 
outcomes. For example, focusing on low-cost renewable 

South Africa

Strong climate change legislation can support transition to a low-carbon economy
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• Policies that consider co-benefits in terms of 
competitiveness, health or equity can shape and 
drive innovation in climate-related technologies 
(South Africa)

• Air pollution policies can drive energy system 
changes towards clean energy (Africa)

• Mainstreaming off-grid policies and prioritising 
investment (e.g., for solar energy) can enhance 
well-being, infrastructure, and sustainable 
environmental resource management (Rwanda)

• Mandatory energy efficiency standards and energy 
labelling for appliances can help reduce power 
demand, and therefore investment costs in new 
grids (South Africa, Ghana, Kenya, Tunisia)

• Policies that manage greenhouse gas emissions in 
agriculture and forestry can reduce nitrogen dioxide 
emission, promote conservation agriculture and 
agroforestry, and improve livestock management 
(10 countries in sub-Saharan Africa)

• Urban land-use planning can benefit from stronger 
jurisdiction and local governance authority, and 
reduced competition between different authorities 
and policy domains (Africa)

• Policies that mandate or subsidise the production 
and use of bioenergy, with provision to minimise 
environmental and social trade-offs (South Africa).

deaths in Africa than all climate-related events  in the 
rest of the world combined.

As the impacts of climate change are largely felt 
at the sub-national and city levels, it is important for 
national policies and funds to support a Just Transition 
for sub-national governments and cities.

The local governance context can either enable or 
disable transition to an effective development-climate 
action policy mix. For example, in Ghana, a lack of tree 
and land tenure, combined with the state marketing 
board’s monopoly, were disabling factors to Ghana’s low-
carbon cocoa transition.

Finally, the incorporation of indigenous knowledge 
can also play an important role in the effective design of 
local and national laws.

Examples of policies that can enable 
climate action
The IPCC reports mention many examples that illustrate 
the role of policy in different areas:
• Institutional structures can mainstream climate 

considerations into sectoral decisions (Kenya)
• A High Court ruling that the consequences for 

climate change is a relevant factor to consider before 
approving coal-fired power plants (South Africa) 

• Strengthening policies around low-carbon technology 
can induce private sector investment (Africa)

could be achieved through switching to electricity 
wherever possible, and rapidly expanding non-biomass 
renewable energy (such as solar and wind power) and 
phasing out fossil fuels.

Studies from South Africa’s Deep Decarbonisation 
Pathways Project show that it is possible to improve income 
distribution, alleviate poverty, and reduce unemployment 
while still transitioning to a low-carbon economy.

In Africa, current trends in energy demand, urbanisation 
and reliance on fossil and biomass fuels could result in 

high-carbon lock-in.
However, Africa also has great potential to leap-frog 

to renewable energy and low-carbon infrastructure. It is 
important that institutional investors and policy-makers 
recognise and respond to this potential.

In Africa, the transition to low-carbon energy systems 

ACCELERATING TRANSITION TO NET ZERO

Thermal solar power delivers large amounts of renewable electricity in regions with lots  
of sunshine

Morocco

35



energy, may increase risk, as changing rainfall patterns 
increase competition between water users, with trade-
offs for water, food and energy security. This applies 
across countries too.

Irrigation can improve agricultural production, but 
can also lead to the faster depletion of groundwater, 
which then reduces food security, water quality and the 
capacity of communities to adapt.

The reports mention many other examples of 
maladaptation and mal-mitigation and trade-offs.

As society responds to climate change, there is also the 
danger of maladaptation or mal-mitigation, where 

adaptation or mitigation actions can unintentionally 
worsen the situation. 

As an example, preserving indigenous forests benefits 
biodiversity and reduces emissions, but afforestation or 
growing trees in areas where there was no previous tree 
cover, such as ancient grasslands or savannah, harms 
biodiversity and water security.

Hydropower projects, intended to provide clean 

POTENTIAL FOR UNINTENDED CONSEQUENCES
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The complex, interacting and compounding nature 
of climate risks means that single risks cannot be 

managed in isolation. 
Cross-sectoral approaches are at the core of Climate 

Resilient Development. They can deliver large benefits and/
or lead to damages being avoided across multiple sectors. 
They can also prevent adaptation or mitigation action in 
one sector from exacerbating risks in other sectors.

Linkages exist not only between sectors, but also 
between rural and urban areas, with flows of water, 
food, fuel (such as charcoal) and finance. If cities support 
agricultural and land-use adaptations in upstream rural 
areas (such as through Water Funds), this can contribute 
to rural development and climate mitigation, while at the 

INTEGRATED, CROSS-SECTORAL RESPONSES

Tanzania

Climate

People Nature

Kenya

Exotic plantations threaten biodiversity and water security
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Climate, people and 
nature are interconnected. 
Human activities 
and development are 
changing the climate and 
nature. Nature influences 
climate change, by 
being a source and sink 
of greenhouse gases, 
and climate change in 
turn impacts on nature. 
Both nature and climate 
influence human societies 
in terms of development, 
behaviour and well-being.

same time avoiding flooding, soil erosion, sedimentation 
and water quality issues.

Cities and rural areas are deeply connected through movement of people and resources 

Derived from IPCC WGII Figure SPM.1



with increased drying in several basins. Models project a 
decrease in streamflow and hydropower production in 
Africa by 2080, especially in areas with increased drought 
conditions, but a 20% increase in Central Africa. 

Climate change could strongly influence electricity 
prices in African countries that rely heavily on hydropower. 
Together with rising demand for limited water resources, 
it is expected that this will intensify water-energy-food 
competition.

In Africa, cross-sectoral, integrated management 
is needed especially in the water-energy-food nexus, 
for ecosystem-based adaptations and/or nature-based 
solutions.

Water-Energy-Food nexus 
The water, energy and food sectors are strongly 
interdependent in that both food and energy systems 
require water, and the food and water sectors require 
energy. Climate risks in one sector can create risks in 
the other two, with additional knock-on effects in other 
sectors, such as health, cities and infrastructure.

Rising demand for food, water and energy increases 
competition between these sectors. For example, 
increasing water demand for crop irrigation and energy 
production increases competition over water resources 
and compromises the nutritional needs and health of 
local populations.

Infrastructure decisions that governments make in 
the near term will greatly influence future water, energy 
and food security.

The African Union’s Programme for Infrastructure 
Development, together with national energy plans, 
aims to increase hydropower capacity nearly six-fold, 
irrigation capacity by over 60% and hydropower storage 
capacity by over 80% in major African river basins.

With their long lifespan, hydropower dams are exposed 
to many decades of climate variability and uncertainty, 
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Understanding the water-energy-food (and health) 
nexus will help identify all the risks and co-benefits and 
stakeholders involved.

Valuable options include (1) coordinating and 
integrating adaptation policies across these sectors, (2) 
capturing the scarcity values of water and energy that 
are required to produce food/energy products, and (3) 
including community-based organisations, such as water 
resource user associations and agricultural cooperatives, 
in the decision making.

A well-coordinated and integrated nexus approach 
builds resilient systems while simultaneously 
harmonising interventions, mitigating trade-offs and 
improving sustainability.

Cross-sectoral management of resources can produce 
more food and energy with less water, by adopting water 
management principles and using renewable energy.

However, there is very little research on Africa that 
considers all three nexus sectors together, and even 
fewer studies that also consider climate change.

Energy systems transition
The transformation of energy systems requires the 
consideration of several factors.

Firstly, the potential for trade-offs. Increased low-
carbon energy technologies such as hydropower and 
bioenergy can potentially cause future land use changes 
and threaten biodiversity areas if executed poorly.

In the Nile and Zambezi river basins, which include 
many of Africa’s largest existing hydropower dams, 
socioeconomic development is already driving up 
demand for energy. Here projections indicate that water 
scarcity will be exacerbated by drying and increasingly 
variable river flow.

Hydropower dams also pose a threat to inland 
fisheries by changing water flows and levels and can 
increase bilharzia.

Large-scale agricultural irrigation Urban water supply

Rural water use

Kenya

Namibia
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Lesotho

South Africa

Hydroelectricity competes with other water users
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Cross-sectoral planning, integration of renewable energy sources, and regional cooperation can reduce conflicts 
over water access

generation, together with smart technologies, provides 
a huge opportunity.

Many cities in Africa lack adequate urban 
infrastructure and housing, and require substantial 
energy infrastructure to support their economic 
development. If energy access during urbanisation is not 
secured, this can reduce resilience. It is crucial to address 
underlying inequalities in development that shape 
vulnerability when reducing risk to climate change, so 
that no one is left behind.

An equitable transformation in these cities includes 
prioritising energy access and basic services including 
safe drinking water and sanitation. Actions to improve 
access to peri-urban services almost always improves 
resilience.

Fourthly, wider socio-political implications. For 
instance, integrating wind and solar power with 
hydropower could reduce potential conflicts around the 
Grand Ethiopian Renaissance Dam.

Urban and infrastructure transition
New infrastructure built during urban expansion will 
lock in patterns of energy consumption for decades or 
even generations. Solar and other renewable power 

Secondly, the matter of resilience. In the face of 
disasters, such as flooding, bushfires or droughts, it is not 
clear if future low-carbon energy systems will be more or 
less resilient.

Thirdly, the matter of vulnerability. Pro-poor policies 
that use renewable energy to electrify rural areas, or that 
increase social assistance (e.g., using carbon tax revenues 
and international funding), can support sustainable 
eradication of poverty under near-term climate change.

Urban community gardens improve food security

Indigenous urban wetlands reduce stormwater run-
off, enhance biodiversity and provide recreation

Ethiopia

South Africa

South Africa

Urban and peri-urban agriculture and forestry can 
support adaptation, as seen in Kampala, Addis Ababa, 
Dar es Salaam, Douala, Ibadan, Nairobi, Dakar and 
Accra. But rapidly growing medium size cities in Africa at 
present do not have sufficient resources to cope, adapt, 
and implement climate sensitive land-use planning.

Green and blue infrastructure is an important way 
to integrate adaptation and mitigation at the urban 
level. For instance, nature-based solutions can reduce 
temperature shocks and provide natural flood defences. 

Kigali’s plans for a Green City, integrates green 
building and design, efficient and renewable energy, 
recycling and inclusive living.

To achieve urban adaptation, disaster risk reduction 
and the building of resilience, new forms of urban 
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governance will be necessary, and these will involve co-
production of policy and planning, rapid implementation, 
cross-sector coordination and monitoring and evaluation.

Ecosystem transition
In Africa, energy poverty drives forest degradation 
as people harvest wood for fuel, thus increasing CO2 
emissions. Between 2000 and 2010, almost half of forest 
degradation resulted from wood fuel collection.

Existing energy insecurity is in turn exacerbated by 
deforestation, as well as by climate change impacts on 
forests.

Rwanda

Kigali’s Green City plan integrates green building design, renewable energy, recycling and inclusive living

Conservation agriculture practices and diversifying livelihoods (like agroforestry and bee- 
keeping) can support human and ecosystem health

While people are forced to continue burning wood, 
forest restoration, reforestation, sustainable forestry and 
land management can reduce pressure on natural forests  
and unique species and ecosystems.

Sustainable agroforestry in semi-arid areas can also 
provide livelihoods from fuelwood, fruit, timber and 
honey, and at the same time, protect from drought, 
floods and erosion.

This is another example of Climate Resilient 
Development, showing how mitigation and adaptation 
measures can work together to support sustainable 
development for all.

Rwanda

Democratic Republic of Congo

Preserving tropical forests protects endangered species and mitigates against climate change
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The IPCC reports conclude that development pathways 
limiting global warming to 1.5°C would require 

systems transitions that are unprecedented in scale. 
There is limited evidence that the changes needed to 
reduce global warming to 1.5°C are in fact taking place. 

Development pathways that align with the globally 
agreed Sustainable Development Goals, can be tailored 
to local contexts and objectives. 

Africa has the potential to contribute to the global 
response to a dangerously changing climate. With smart 
and inclusive planning, African countries can put in place 
structures and policies that can strengthen and enhance 
their development pathways.
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International collaboration is needed to meet the Paris Agreement

Ethiopia
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CONCLUSION

           The scientific evidence is 
unequivocal: climate change is a 
threat to human well-being and the 
health of Africa and its ecosystems. 
Any further delay in concerted global 
action will miss the brief, rapidly 
closing window to secure a liveable 
future for all Africans.
– Debra Roberts, Working Group II Co-Chair
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Technology transfer and capacity building is important for climate action
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INSPIRING GREATNESS

The IPCC reports show how climate change is already impacting people, livestock, crops and nature in Africa,  
especially the most vulnerable. The reports reveal how societies and ecosystems in Africa are already adapting to 

climate change, but also the challenges and limits they face in responding to the changes. 
They highlight the importance of bold and urgent action to reduce the causes and risks of climate change, through 
steep reductions in greenhouse gas emissions, through safeguarding and restoring natural carbon sinks (healthy 

carbon-rich ecosystems), and by adapting to the many changes that are already evident.
They point to system transitions that involve major changes in society and the economy, and provide options for 

well-informed choices that align with the Sustainable Development Goals.


