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IPCC reports are some of the most widely reviewed 
scientific documents ever produced. They are written by 
hundreds of scientists from across the world, selected 
based on their expertise. Thousands of experts then 
read successive drafts of the reports, and provide 
tens of thousands of review comments, all of which 
are considered by the authors. These reviews are key 
for a rigorous, comprehensive, robust and objective 
assessment. 

Over the past 33 years the IPCC has gone through 
5 complete assessment cycles. In the current 6th cycle, 
three Special Reports have already been published.

The first of these focuses on global warming of 
1.5°C. As we are currently at just over 1°C of global 
warming since the year 1850-1900, this report looks 
at what additional risks this extra half a degree of 
warming would mean, and what risks could be avoided 
compared to higher levels of warming. It also explores 

The Intergovernmental Panel on Climate Change 
(IPCC) is the United Nations organization that assesses 
the current science about climate change. During the 
course of its Sixth Assessment Cycle (AR6), the IPCC 
has released three Special Reports on Global Warming 
of 1.5°C1, Climate Change and Land2, and the Ocean 
and Cryosphere in a Changing Climate3. These Special 
Reports will be followed by the Main Assessment 
Reports in 2021 and 2022.

In May 2021 the United Nations University’s Institute 
for Natural Resources in Africa (UNU-INRA) and the 
African Academy of Sciences (AAS) organized a virtual 
event, entitled “Accelerating Climate Action through 
Science and Policy: The Work, Activities and Findings 
of the Intergovernmental Panel on Climate Change - 
Significance and Implications for Africa”. 

The main aim of this event was to present the key 
messages of the IPCC Special Reports, with a regional 
focus on Africa, and to promote awareness of, and 
participation in the IPCC.
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global response options to avoid further warming, to 
ensure sustainable development and eradicate poverty.

The report on climate change and 
land focuses on land and freshwater 
ecosystems and food systems, and covers 

desertification and land degradation. This 
report had the largest proportion of African 

authors IPCC report so far. Africa is a big and 
diverse continent.  Land and ecosystem play an 

important role in food production and ecosystem 
services.

The report on the ocean and cryosphere (that is the 
cold, frozen parts of the world), this report focuses on 
the parts of the climate system that react more slowly, 
like the ocean and glaciers, but which have long-term 
effects. This report only had few African authors, 
pointing to a need for better support of African ocean 
sciences and ocean scientists.

15%11% 3%

91 scientists
40 countries
6000 papers
>1000 expert reviewers
45,000 review comments

African authors
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This graph of global mean temperature over time, 
shows clearly that over the decades the average world 
surface temperature is rising (blue line). This warming 
is at the heart of climate change. If this trend carries on, 
world temperature will reach 1.5°C as early as in the 
2030s (dotted line).

This warming trend is completely caused by human 
activities that increase the greenhouse gases which trap 
heat in the atmosphere. Greenhouse gases come from 
burning fossil fuels such as coal, gas and oil.

Other sources include agriculture, land use, 
deforestation, industrial processes and waste. 

If we manage to stop this rise in carbon dioxide, then 
global warming would stabilize. Past emission alone 
will not cause further temperature change. However, 
some other changes would continue for a long time (for 
example, sea level rise) but more about this later. 

So, what do we know about climate change? 

The IPCC reports are clear: the world’s average 
temperature has warmed by more than 1°C over the 
past 150 years or so. 

In the Paris Agreement the governments of the world 
agreed to reduce their greenhouse gas emissions, and 

to keep the rise in global average temperature to well 
below 2 °C compared to pre-industrial levels; and to 
pursue efforts to limit the increase to 1.5 °C. 

However, current pledges by governments are not 
enough to meet this objective. Indeed, current climate 
policies put us on track for around 3°C of global 
warming by 2100, and even more in the next century.

We have evidence that warming is already affecting 
lives, livelihoods and ecosystems around the world and 
here in Africa (such as the village in the Sahel, shown 
in the photo). 

Every bit of warming matters - every fraction of 
a degree.

Every year matters - the window of opportunity to 
limit global warming to levels close to what we have 
now is closing.

Every choice matters. 

The reports also say that climate action CAN go 
hand in hand with poverty eradication and sustainable 
development. If warming is limited to 1.5°C instead 
of reaching 2°C or higher, far fewer people and 
ecosystems will be affected.

Limiting global warming to 1.5°C is not impossible 
but many countries would need purposeful and 
ambitious changes in all aspects of society at a speed 
that has not been experienced before.  

What do we know?

Niger
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What about 
Africa?

Warming is more pronounced over land, and 
parts of Africa have already warmed by more 
than 1.5°C.

Africa’s contribution to total global carbon 
dioxide emissions is only about 3.8%. However, 
the people of Africa are some of the most 
exposed, and also some of the most vulnerable, 
to climate change impacts and future risks. This 
is because many areas are already hot and dry, 
which limits agriculture.

Also, Africa already faces many other 
challenges, such as poverty, health, lack of 
infrastructure, conflict, etc . Climate change 
places a heavy extra burden on this continent. 

While many may think of Africa as largely 
rural, it is the fastest urbanizing continent in 
the world. A lot of infrastructure that relies 
heavily on fossil fuels does not yet exist. The 
cities and towns that will be built over the next 
few decades in Africa give us an opportunity 
for climate-resilient low-carbon development, 
especially in the transport, water and energy 
systems. 

The message is clear: To limit global warming to 
1.5°C, greenhouse gas emissions would need to drop 
significantly. 

This graph shows the results of modelling studies 
that explore the possible pathways that might avoid 
overshooting, or temporarily going over 1.5°C of 
warming. 

It is already the year 2021. To avoid overshooting 
1.5°C, greenhouse gas emissions would have to start 
dropping immediately. Emissions would have to reach 
net-zero by 2050. Net zero means carbon dioxide is 

being removed from the atmosphere at the same rate 
as is being produced. 

The longer we delay, the steeper the decline will 
need to be, and the more likely warming is to exceed 
or overshoot 1.5°C. – that’s the brown pathways. 
If we wait even longer, higher warming becomes 
unavoidable.

And as we said earlier, every bit of warming, every 
fraction of a degree, makes a major difference.

net-zero 
2050

2021

“Limiting warming to 1.5°C is not 
impossible, but in many parts of 

the world it would require unprec-
edented transitions in all aspects 

of society.”
Jim Skea, IPCC Co-Chair

Limiting global warming to 1.5°C

Democratic Republic of Congo
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To meet this target, the energy sector would need to 
transform. At a global level, renewable energy would 
need to supply half to two-thirds of energy globally 
by 2050. Energy supplied from coal would have to be 
phased out almost entirely. We would have to use less 
energy overall, and use it more efficiently. 

Rapid, far-reaching changes on a similar scale 
would need to take place in global industry and in the 
construction and transport sectors as well.

Even if we do all this, the world would still need to 
remove carbon dioxide from the air to offset remaining 
emissions that are hard to avoid, for example from air 
travel. Land will have a critical role to play in this. 

These global numbers do not necessarily apply to 
specific regions. The IPCC also shows there is no single 
recipe for success. Every continent, every nation, has 
different challenges, and what is right somewhere won’t 
be right everywhere. 

And that brings us back to Africa…

Let us now look in more detail at the impacts on the 
physical environment, globally, and particularly here 
in Africa. What are we already seeing? What is already 
happening?

Temperatures are rising faster over land than over 
the oceans. In subtropical regions of southern Africa, 
temperatures have been rising at about twice the global 
rate over the last 50 years.

Africans have already experienced more frequent 
and more intense heat-related events and heatwaves, 
and more extreme rainfall – both heavy rain and more 
severe and longer-lasting droughts. 

In fact, in the tropics we are seeing completely new 
climate conditions emerging, that have not existed for 
millions of years, nor do they exist anywhere else on 
earth.

The average sea level has risen by 16 cm during the 
20th century. This is driven by the expanding warmer 
sea water and melting glaciers. But since the 1990s, 
additional meltwater from polar ice accelerated sea 
level rise. The effects, like coastal flooding and erosion, 
are already felt, and being addressed, in cities across 
the continent.

An increase in severe cyclones has been reported 

What does climate change 
look like in Africa?

over the Arabian Sea. In 2015 when two cyclones hit 
the Horn of Africa within a week of each other, flooding 
killed thousands of livestock and destroyed homes 
and other buildings. We also think of the deadly and 
devastating cyclones Idai and Kenneth that occurred 
since the reports were published. 

There is a general lack of reliable data, and stronger 
monitoring networks are needed to better understand 
how climate is changing in Africa.

These are just some of the changes that we are 
already seeing. But what can Africa expect as the global 
temperature continues to rise? 

Somalia
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What about the future?
What about the future? What is still to come?

Generally, Africa will continue to see higher rates of 
warming than the global average. Heat extremes will 
become more frequent and more intense, with further 
warming. Hot nights and heat waves will increase 
in frequency, intensity and duration, particularly in 
Southern Africa and West Africa and the Sahel, the 
areas that will see higher mean warming – the dark 
orange areas on the map.

Rainfall is projected to decrease in the 
Mediterranean, the Western parts of West Africa, and 
Southern Africa, regions which are already prone to 
droughts. The key features here are the increased 
chance of extreme drought and high risk of water 
shortages. Longer dry spells and consecutive dry days, 
as well as more extreme low river flows are expected. 

Rainfall is projected to increase over the central Sahel 
and Eastern Africa, particularly Ethiopia and Somalia, 
but these projections are uncertain.

At higher levels of warming, the central Sahel could 
see a significant increase in rainfall by the end of 
the century due to an expansion of the West African 
monsoon. 

Daily rainfall intensity and runoff is also expected to 

Mean temperature change at 
1.5°C warming

Mean precipitation change at 
1.5°C warming

Botswana
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A changing planet
It means that even if air and ocean temperatures stop rising, 

the glaciers and polar ice sheets will continue to melt, as they 
slowly adjust to the global warming that has already happened.

So even if global warming is kept below 2°C, we might still 
see a rise in sea level of up to 1m over the next 200 to 300 years, 
although there is uncertainty regarding the timing and the exact 
magnitude of long term sea level rise.

With higher sea levels, extreme high tides and storm surges 
that used to be rare in the past, perhaps once a century, will 
happen much more often in future. By 2050 such 100-year 
events could happen once a year, with severe impacts for coastal 
megacities and small islands.

Small island communities would face severe coastal flooding. 
Saltwater may contaminate freshwater sources and soil, and 
damage peoples’ homes and businesses. Even at 1.5 to 2°C, 
people may face displacement, lack of freshwater, and other risks.

A 1m rise in sea level would severely impact on low-lying 
islands, coastal areas and river deltas. Large parts of the Nile 
delta for example, including the city of Alexandria shown in the 
photo, are only about 1.5m above sea level, so are at risk of 
coastal flooding despite flood protection. It is crucial for Egypt’s 
economy. The delta contains 41% of Egypt’s population, nearly 
two thirds of its cultivated land, and important fish-farming 
areas.

Report on Global Warming of 1.5°C – that is, places 
that will see particularly severe and widespread impacts 
– half of these are in Africa, and they cover most of the 
continent. 

Africa as a whole is a climate change hot spot! 

As we continue to look into the future, regardless 
of how quickly greenhouse gas emissions are reduced 
and the global temperature stabilizes, the impacts of 
climate change will continue to unfold in our ocean and 
the frozen parts of the world. 

What does this mean?

increase with greater warming. Increased rain can be 
useful, but high runoff can also have negative side-
effects – during torrential downpours, the excess water 
runs off instead of being absorbed, causing erosion and 
silting up water bodies. As global warming continues, 
these changes get worse.

As you can see on the maps, the southern African 
region is projected to be a climate change hotspot in 
terms of both hot extremes and drying.

In fact, if we look at the global climate change 
hotspots that have been identified in the IPCC’s Special 

Egypt
Climate change 

hotspots
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Let’s move on now to talk about the impacts that 
climate change is already having on our land and 
ocean ecosystems. All these wonderful ecosystems across 
our continent are facing extreme challenges.

As we will see, it is not just climate change impacting 
these ecosystems, but a variety of other human activities 
too. These issues are all interlinked.

As global temperatures rise, climate zones change. 
Arid, dry areas are growing and shifting. This has 
already been recorded in the Mediterranean and Sahel 
regions, and in Southern Africa. 

The quiver tree of the arid South-West, that you can 
see in the photo, is a species that has already been 
affected by range shifts. 

As mentioned, novel hot climates are emerging in 
tropical regions.

As the world warms, cooler temperature zones are 
shifting up mountains and towards the poles, cold 
climate zones are shrinking.

Ecosystem changes

Climate zones are shifting

Desertification
We can already see the severe degradation of 

drylands. Desertification is a complex process. It can be 
caused by a combination of factors. 

One of them is frequent, drawn-out and intense 
droughts. Droughts may be caused or amplified by 
climate change in some areas due to changes in 
precipitation. On top of that, higher temperatures 
increase evaporation and transpiration, which dries out 
the soil. 

This interacts with human activities (such as wood 
harvesting, overgrazing, and the trampling and soil 

Impacts of climate 
change

Namibia

Botswana

EgyptAngolaMauritania
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compaction that goes with it).

Wind erosion, partly due to climatic conditions but 
also because of reduced vegetation cover from human 
activities, and water erosion from severe thunderstorms, 
degrade the bare soil surface, so that topsoil and 
nutrients are washed away. Water runs off instead of 
soaking into the ground. 

Some local studies conclude that drought is the main 
driver; others conclude that the underlying causes are 
human activities, possibly exacerbated by drought. For 
example, the Horn of Africa is getting drier, making the 
desertification that is already happening there, even 
worse.

In the Green Dam region of northern Africa, despite 
tree planting efforts, the desert is expanding - a result 
of the prolonged drought in the 1980s and severe 
overgrazing.

One of the challenges is estimating the extent of 
degraded areas in the drylands of Africa. Satellite 
mapping of plant cover is not accurate enough to detect 
what type of plants grow where, and to distinguish 
between indigenous and exotic species. There is a need 
for better ground-based data.

Biodiversity is the total variety of living species and 
their habitats. Desertification has already contributed to 
the loss of biodiversity in some areas.

For example, in the steppe lands of south western 
Algeria, the number of plant species dropped from 
234 in 1978 to just 95 in 2011. This was after periods 
of drought and damage to land caused by human 
activities.

As with desertification, biodiversity loss can result 
from different factors working together. Again, climate 
change is one of them. 

But there are also many human factors, such as land 
use change, pollution and over-exploitation or over-
harvesting of plants and animals. 

Then there are additional natural factors, such as the 
spread of invasive alien plants, pests, diseases and bush 
encroachment. 

Often climate change, human factors and natural 
factors exacerbate each other. 

An example is Lake Chad, which you see in the 
picture, which today is a fraction of its former size, as a 
result of both human and natural causes, with all the 
ecological and human loss that goes with it.

Biodiversity loss & extinctions

Sudan

Chad
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Staying with the loss of biodiversity, and looking ahead 
to a future warming world, it appears that desertification 
and climate change, individually and working together, 
will make dryland ecosystems less healthy and productive, 
leading to loss of biodiversity and even species extinctions. 
More than 2000 plant species in dryland areas could 
become extinct within 100 years. 

The Special Report on Global Warming of 1.5°C 
highlighted the Fynbos biome in South Africa as one of the 
key biodiversity hotspots where the rich variety of species is 
under threat.

To help protect rich biodiversity areas such as these, 
global warming will need to be limited to well below 2°C, 
as per the Paris Agreement.

The impact of climate change on oases is also 
worth highlighting.

Many oases in North Africa are vulnerable to 
climate change. Water resources and suitability for 
crops are decreasing, and some oases have already 
been abandoned because of it.

In future, the demand for water could exceed 
the supply in some oases in east Algeria, Egypt, 
Morocco and southern Tunisia. 

Some oases are becoming too dry and hot for 
traditional crops and this trend is very likely to 
continue throughout the 21st century.

Oases

Moving to a very different environment … high 
mountains.

The cryosphere – that is, the frozen parts of the 
planet, which includes high mountains – is home 
to about 10% of the global population. In Africa, 
especially East Africa, a disproportionate number of 
people live in highland areas. 

The changes that are happening here affect not 
only the natural and human systems in the mountain 
regions themselves but also those in the surrounding 
lowlands and ultimately, even in the ocean. 

High mountain regions Small glaciers found in the high mountains of eastern 
Africa are projected to lose more than 80% of their 
current ice mass by 2100 if greenhouse gas emissions 
continue to increase strongly. 

The IPCC’s report on the ocean and cryosphere finds 
that some communities, including those around Mount 
Kilimanjaro, view glacier retreat as the product of their 
failure to show respect to sacred beings or to follow 
proper conduct. People there experience deep concern 
that they have disturbed the spiritual order. 

South Africa

Libya Kenya



2120

We have already heard how climate change is 
causing sea level rise, but it is affecting our ocean in 
other ways too.

Oceans have absorbed over 90% of the extra heat 
from global warming. If it wasn’t for this, the land 
would have warmed a lot more. This has resulted 
in extreme and frequent ocean heat waves, with the 
surface waters becoming many degrees warmer than 
usual. 

The oceans have also absorbed 20-30% of extra 
carbon dioxide. This changes ocean chemistry and 
disturbs the internal body chemistry of marine 
organisms. In addition, there are changes in nutrients, 
and loss of dissolved oxygen. All of these factors 
working together can create so-called dead zones. The 

distribution and abundance of marine life is affected, 
and we see this happening in our coastal areas, in the 
open ocean and on the seabed. 

Ocean warming causes great harm to warm-water 
corals and kelp forests. Coral reefs in particular are 
vulnerable to ocean heatwaves, which lead to coral 
bleaching. This devastates coral ecosystems. With more 
frequent and longer heatwaves, corals have no time to 
recover, and degrade. 

Nearly all warm-water coral reefs are expected 
to shrink significantly in area, species composition 
will change, and these reefs will disappear in many 
locations. In fact, even if global warming was limited 
to 1.5°C, up to 90% of tropical coral reefs would 
disappear. 

This will have knock-on effects on other ocean life, 
the general marine food web, and also fisheries.

As we look at the impacts of climate change on 
peoples’ lives and livelihoods, we should keep in mind 
how much humans depend on these land and ocean 
ecosystems, and all the living things in them. 

in Africa and Asia. Disadvantaged and vulnerable 
populations are impacted through food insecurity, 
higher food prices, loss of income, damage to property, 
injury and ill-health or being forced to leave their 
homes.

Local fishing communities, subsistence farmers, 
indigenous people, women, children and the elderly 
are particularly at risk. Poor labourers, and the poorest 
who live in cities – such as these slums in Accra seen in 
the picture - will be some of the most vulnerable, even 
at 1.5°C of warming.

Women play a significant role in food security 
and rural economies. They form almost half of the 
agricultural labour force in emerging economies but 
longstanding gender inequalities can limit women’s 
options to adapt to climate change.

The ocean Societal impacts

We know that climate change is already affecting 
peoples’ lives and livelihoods around the world 
and in Africa, even at “just” 1°C of warming. This 
demonstrates how vulnerable we are to every bit of 
climate change. But everyone is not equally vulnerable. 

Climate change is so much worse for people 
who already face other problems, such as poverty, 
malnutrition or disease. Poor people can be more 
severely affected by climate change than people who 
are better off. 

Sadly, in sub-Saharan African, 41% of people live 
in extreme poverty. Multidimensional poverty is also 
common. This is a combination of various different 
deprivations, for instance relating to health, education, 
work or empowerment, leading to severe vulnerability. 
Dryland areas, coastal areas, cities and informal 
settlements are particularly vulnerable to climate risks.

85-95% of all the people in the world who are 
vulnerable and exposed to high climate risks, live 

Social vulnerabilities

Seychelles Ghana
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So, how is climate change already impacting on social 
and human systems? We only have to glance at this map to 
see that climate change is already affecting agriculture and 
food production across the continent, from North to South, 
East to West. 

The climate change impact on food security is the biggest 
single threat faced in Africa, so it is worth spending a bit 
more time on this topic.

11% of the world’s population has experienced 
decreases in food security, and one fifth of these live in 
Africa. Or put differently, in 2017, 31% of undernourished 
populations lived in Africa. That is about 254 million , or a 
quarter of a billion, people. 

The IPCC reports assess the many ways in which climate 
change threatens food security, often made worse by other 
human activities. 

Rising heat and dryness has already had, and will 
continue to have, profound effects on agriculture. Hotter, 
drier conditions will make life harder for the farmers in 
this picture, who have to carry water from the Zambezi to 
irrigate their lands. 

Many regions in Africa are already close to the threshold 
at which high temperatures affect crop yields; even 
moderate warming would have serious consequences, 
particularly on rain-fed agriculture and for subsistence 
farmers, like the ones in this photo.

Food security 

“The biggest climate change impacts can 
be seen in the food, agricultural and health 

sectors, with knock-on effects on poverty, the 
economy, migration and conflict” 

Debra Roberts, IPCC Co-Chair

“Food security will be increasingly affected by future 
climate change through yield declines (especially 
in the tropics), increased prices, reduced nutrient 

quality, and supply chain disruptions.”
Youba Sokona, IPCC Vice-Chair

Zambia Tanzania
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Climate change will cause crop yield losses: for 
example, 15% yield losses for 11 staple crops is 
projected over the course of 50 years. This is at 1.5°C 
warming. At higher levels of warming, vegetables, and 
cash crops like cocoa, coffee, cotton, peanuts are also 
threatened, particularly in West and Southern Africa. 

Climate change may also reduce the available area 
suitable for certain crops, including maize. Significant 
losses in general agricultural productivity are expected 
by mid-century, even at 1.5°C warming, increasing with 
further warming. To compensate, an estimated 23% of 
extra cropland will be needed globally, in the next 30 
years, largely in Africa. 

The higher carbon dioxide levels in the atmosphere 
also reduce the nutritional quality of crops. Through 
carbon fertilization the plants may grow faster, or use 
less water, but the protein and micronutrient content is 
lower. This is especially important for plant-based diets. 

Rural and urban people alike are affected. 
Urban food markets, like this one in Antananarivo, 
Madagascar, rely on supplies from the surrounding 
countryside. 

Climate change has already reduced food security 
and increased poverty through loss of agricultural 
productivity and the related loss of income, loss of 
livestock productivity and livestock growth rates, and 
spread of pests and diseases. All these lead to food 
price spikes and famines. 

Added to this, we see a loss 
and deterioration of agricultural 
land and ecosystems, through: 
large-scale land acquisition by 
local or foreign corporates which 
threatens local communities; 
commercial agriculture expanding 
into rangelands; fragmentation of 
habitats; loss of vegetation; land 
degradation or desertification, 
soil erosion; sea level rise; bush 
encroachment; invasion of alien 
plants.

Finally, vulnerability can 
increase through isolation, lack 
of access, and lack of social safety 
nets especially in the face of 
extreme events.

Apart from the impact of climate change on 
agriculture, we must also talk about its impact on 
fisheries and local fishing communities that depend 
on them for food and income. Both local fishing and 
industrial fishing will be affected. 

90% of the world’s rural poor live in coastal areas 
in just 15 countries, many in Africa. In several African 
countries, one quarter to one third of food protein, 

vitamins and minerals come from fish and seafood.

89% of the world’s fishing countries will see a 
decline in revenues from their marine fisheries by 2050, 
if emissions continue at high levels. As temperatures 
rise, the maximum fish catch potential goes down. 
Decreases of 25% or more are projected along the 
African coastline, especially in tropical and West Africa. 

In West Africa, industrial fisheries have already had 
to expand their fishing grounds. But this is not possible 
for local fishing communities and river fishing. 

Fisheries

Madagascar

Benin
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As we have seen, food security is the biggest 
single threat to health in Africa. Undernutrition and 
micronutrient deficiencies (known as ‘hidden hunger’) 
have worsened in Africa in recent years, notably 
in situations of conflict and conflict combined with 
droughts or floods.

Evidence shows that climate change will worsen 
current levels of wasting and stunting in children, as 
well as malnutrition, and the mortality and disability 
that go with it.

Climate change is also projected to increase the risk 
of vector-borne, water-borne and food-borne diseases. 
In the photo we see people queuing at a rural clinic, 
in an area of seasonal malaria. Climate change could 
extend the malaria season, or the areas suitable for 
transmission.

Then there is heat. At 1.5°C, twice as many 
megacities, such as Lagos, are likely to become heat 
stressed, compared to today, exposing more than 350 
million additional people globally to deadly heat stress.

As you can see in the table, global warming of 1.5°C 
could lead to tens of thousands of additional deaths 
from childhood undernutrition, malaria, diarrhoea and 
heat stress, in 2030 as compared to 1961-90. Africa will 
bear the brunt of this burden.

Air quality is another important health issue relevant 
for climate change. In the Sahara region, up to half 
of deaths from asthma, chronic bronchitis, stroke and 
other heart and respiratory conditions could be related 
to dust, and dust-related epidemics of meningitis occur 
in the Sahel during the dusty dry season. In fact, a 
15% increase in dust emissions has been attributed to 
climate change. Furthermore, around 170,000 people 
die from exposure to wildfire smoke, in sub-Saharan 
Africa, every year. 

Despite the size of these problem, the impacts of 
climate change on dust storm activity and wildfire are 
understudied in Africa, and represent an important 
knowledge gap. 

Coming back to the problem of poverty: it is not 
only a source of vulnerability to climate impacts, as 
mentioned earlier, but it can also be caused or made 
worse by climate change. 

Even at 1.5°C of global warming, climate change 
is expected to be a poverty multiplier, making poor 
people poorer and increasing the number of people in 
poverty, such as the people in this informal settlement 
in Namibia, shown in the picture. 

Climate change could force an extra 3 to 16 million 
people into extreme poverty by 2030, mostly through 

Health and wellbeing

Poverty

Namibia

South Africa
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impacts on agriculture and food prices. Limiting 
warming to 1.5°C will make food and water security, 
clean energy and well-being, much less challenging 
than at higher degrees of warming. 

Modelling studies also suggest that in populations 
vulnerable to poverty, exposure to climate risks could 
be around 20 times lower, in a future with sustainable 
socio-economic development, compared to one that 
is marked by high poverty and inequality: around 50 
million people exposed to climate risks, versus around 
a billion. 

In short, by reducing poverty and inequality, around 
a billion of the world’s poorest people would be 
protected from the effects of climate change – many of 
whom live in Africa. 

Studies conducted in Africa point to a significant link 
between land degradation and violent conflict. Land 
degradation, which reduces productivity, was found to 
be one of the contributing factors in the Rwanda crisis 
in the early 1990s and the Darfur conflict in 2003. 

Increase in dryness and droughts raised the 
likelihood of riots in sub-Saharan African countries, 
and the chance of conflict in Morocco, Somalia, the 
Great Horn of Africa and Mali. 

Of course, not every case of conflict is the direct 
result of climate change – other factors play a major 
role. Often drought or floods simply reinforce existing 
conflict, or keep it going longer.

Droughts, food and water shortages, as well as 
flooding and sea level rise, can also contribute 
to seasonal and permanent migration, including 
movement from rural areas to towns and cities. 

To give you some statistics on this, from 1950 to 2000, 
every 10% decrease in rainfall was associated with a 
4.5% increase in urbanization, across sub-Saharan 
Africa. Urbanization was highest in industrially-diverse 
areas, as they offer better employment and higher 
wages. 

Conflict and migration

Economy
What are the economic impacts of climate change?

Obviously important infrastructure is at risk from 
increased storms, flooding and sea level rise. Railways 
are at risk of increased sand movement. 

At 2°C of warming, the largest reductions in economic 
growth, are projected for low- and middle-income 
countries, including those in Africa, particularly in the 
western parts of tropical Africa.

Democratic Republic of Congo Burkina Faso

According to modelling studies on migration in the 
East African coastal zone, we may see out-migration of 
750,000 people between 2020 and 2050. 
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If global warming continues, later in the century we 
could see greater income inequality especially in poor 
urban areas, and some rural areas in sub-Saharan 
Africa.

We focus briefly on tourism. The highest tourism 
sector risks are expected for least developed countries, 
where tourism contributes over 15% to the national 
economy. 

Africa’s growing tourism industry will become 
increasingly exposed to climate change, both tourist 
facilities and natural assets such as beaches and 
public land. Coastal tourism is particularly at risk from 
flooding and coastal erosion. 

This is another area where the reports find a lack of 
evidence on how the tourism sector will adapt in the 
long-term to sea level rise.

And finally, there are many examples where climate-
related changes and extreme events, often together 
with human activities, have started a cascade of knock-
on effects, where one impact leads to another. 

For example, in the Sahel and North Africa, 
desertification and low erratic rainfall forced people 
onto marginal lands, which led to further land 

degradation. Then droughts led to livestock and crop 
losses, hunger, out-migration, food riots, economic 
collapse, and ultimately, suffering for millions. 

In East Africa, flooding resulted in harvest failure, 
and economic impacts such as loss of employment, 
drops in wages, failure in trade and informal safety 
nets. Flooding of range lands interrupted livestock 
sales. Then food prices fell and grain production 
stopped, which led to food shortage. Food couldn’t 
be imported due to damaged transport networks and 
pastoral incomes were too low to purchase food. Then 
livestock diseases became rampant, which led to further 
food shortages and escalating prices. 

Ocean changes and impacts on coral reefs also 
have knock-on effects on fisheries, food security, and 
economies.

Apart from these domino effects, where one bad 
thing leads to another, we will also see more and more 
challenges overlapping – even several occurring at 
the same time (such as heat, drought, floods, health 
crises, conflicts, wildfire, on top of existing poverty and 
economic crises, and so on). 

Acting together, these risks can be more devastating 
than if they occurred one at a time. This photo is a stark 
illustration of what an intense cyclone, like Idai, can 
do when it hits a population already facing poverty, ill 
health and isolation. 

Cascading and compound 
effects

Mozambique
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Let us finish off this section on the human impacts of 
climate change by focusing on urban populations. The 
United Nations Department of Economic and Social 
Affairs projects that the world’s 10 fastest-growing cities 
over the next 15 years will all be in Africa.

We have heard that in our biggest cities, such as 
Lagos, heat stress will be a major concern, even at 
1.5°C of warming. 

Cities can also be hotspots for other climate-related 
risks such as flooding, severe droughts and water 
poverty, landslides, fire and infectious disease. 

These things affect people directly, but also they affect 
businesses and critical services including energy, water 
supplies, transport and buildings. These problems will 
only get worse in a warming world, adding to existing 

problems related to poverty, exclusion and governance.

Sea level rise is a huge risk in coastal cities, 
threatening buildings, services and other infrastructure.

When considering urbanization and population 
growth, an additional 1-2 hundred million urban 
residents could face once-a-century extreme sea level 
events, with the biggest increases happening in Africa. 

Informal settlements face particular risks with 
their high population densities, health risks, low 
development and lack of infrastructure. New 
approaches and technologies will be needed to improve 
living conditions more quickly to help people adapt to 
climate risks. 

Urban areas concentrate climate risks, but they are 
also full of potential and opportunities for change. This 
brings us to the last section - on climate-resilient and 
low-carbon development.

Historically Africa has played a small part in 
contributing to climate change, and it faces a significant 
development gap. 

The challenge for Africa going forward is to develop 
in a way that does not increase its exposure and 
vulnerability, but achieves several things at once: 
building a climate-resilient, low-carbon future; 
adapting to the climate change impacts, such as sea 

level rise, that are inevitable even at lower levels of 
warming; reducing poverty, hunger and malnutrition; 
improving health and livelihoods; providing more 
people with affordable, clean energy and clean water.

As we will see, many factors need to come together to 
make this happen, not least of which is finance.

Let us look at all of this now, starting with energy.

Urban impacts Response options

Low-carbon and climate-
resilient development

Ivory Coast

Nigeria
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In Africa, lack of access to clean and affordable 
energy is a major policy concern. 

At the moment, the widespread lack of energy access 
across the continent means that people harvest wood 
to burn for cooking or to turn into charcoal, and this 
results in degradation of forests (fewer trees, fewer 
species of trees), and deforestation (although in 
some tropical areas trees grow back quickly). Burning 
paraffin, wood and charcoal, also affects air quality 
and therefore health, and creates a fire hazard. The 
demand for these fuels may increase as towns and 
cities continue to grow. Moreover, high energy prices 
can make energy access unaffordable for poorer 
households. 

The abundant sunlight across the continent offers 
huge potential for solar energy. With carefully selected 

policies, access to cleaner energy is improving. Policies 
and regulations can incentivize cleaner energy, and 
regulate supply. Investment in these technologies 
– including gas or electricity – can provide energy 
security, sometimes for the very first time.

Clean renewable energy can reduce the health risks 
and hard labour that women so often face. It can 
improve women’s safety and girls’ school enrolment 
and also improve their income-earning opportunities.

In the power sector, the cost and feasibility of 
renewable energy production and storage technology 
has improved greatly over the past few years on many 
levels: political, economic, social and technical. This 
could open up access to many more people through 
large and small-scale projects. Solar power offers huge 
opportunities and multiple benefits. 

Cities can benefit from this, through solar panels on 

rooftops of houses and businesses linked to mini-grids.

In agriculture, renewable energy can improve 
agricultural yields and economic growth and can 
help countries produce more non-staple, high-value 
commodities. For example in Benin, solar-powered 
drip irrigation was found to increase incomes. Large-
scale wind and solar farms also offer development 
opportunities. In the picture we see a solar power 
station in Morocco.

In terms of hydropower, there is a potential for 
growth, particularly in central Africa, but it also 
highlights potential risks related to water security. 
For instance, in southern Africa, further warming and 
drying could reduce the flow in the Zambezi River and 
create more general water shortages. This would clearly 
reduce the viability of hydropower.

Bioenergy can also play a role in meeting energy 

demands, but it has potential trade-offs. Bioenergy can 
be useful if produced in a way that does not threaten 
food and water security, does not convert natural 
ecosystems to agricultural land, does not impact on 
biodiversity or further exacerbate climate change, and 
does not otherwise threaten social and natural systems.

Sustainable bioenergy options include using 
agricultural and forest residues and other waste 
streams, or restoring degraded land to make it 
agriculturally productive again, or using marginal land 
and heat/drought tolerant species that require limited 
irrigation and low inputs of fossil fuels and chemicals. 

Lessons learned from producing biofuels in parts 
of Africa have demonstrated that economic success 
depends on many factors including political and 
economic stability, adequate investment and market 
development. 

Transformation: Energy
Tanzania Morocco
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Next we take a closer look at transformation in the 
land sector which is especially important in Africa. 

Agriculture in Africa offers a unique opportunity to 
achieve many benefits at the same time: improving 
food and water security; protecting against disease 
(especially diseases that can spread from animals 
to people); providing energy, fibre and building 
materials; providing income from cash crops (such as 
tea, coffee or cocoa) and thus livelihoods; protecting 
ecosystems; preserving biodiversity; while at the same 
time contributing to mitigation. 

The key to ensuring food security is developing food 
systems that are highly climate resilient as well as more 
productive.

Intensified agriculture is a real option. In most of 
Africa, crop production is only at 40% of its potential. 
Increased fertilizer use is one option. Precision 
agriculture applies fertilizers only where needed which 
avoids overuse. 

In semi-arid West Africa, techniques to improve 
seed germination have increased yields of millet and 
sorghum by 20-30%. In some areas, sustainable 
intensification can even result in a surplus of 
agricultural land, which can then be restored or 
reforested.

There is evidence that commercialization can reduce 
poverty and improve general wellbeing. 

There is also evidence that single crop farms are 

likely to face challenges as climate change continues, so 
farmers may need to diversify in the coming decades. 

Conservation agriculture aims to protect and improve 
natural resources, including soil, water and biodiversity, 
while optimizing yields. Options include minimum 
tillage, mulching, use of cover crops, crop rotation, 
integrating various crops or mixing crops and livestock, 
as well as integrating trees into crop or rangelands. 

In drylands, an important component of conservation 
agriculture is rainwater harvesting, and we see an 
amazing example in the photo of how digging pits 
traps rainwater and creates grazing in a semi-arid, 
degraded landscape. Research shows that many of 
these farming practices are embedded in traditional 
knowledge. 

Improved logging practices and better reporting can 

support the timber industry. Protecting existing forests 
and peatlands (especially the peatlands in the Congo 
basin) are effective options here. 

Removing invasive alien plants improves ecosystem 
quality and function. 

Restoring land that is already degraded has huge 
multiple benefits. 

There is evidence – globally and from Africa – that 
the monetary returns from restored land can be 3 to 
6 times higher compared to unrestored land, over a 
30 year period, depending on local conditions. There 
is some uptake of conservation agriculture in east and 
southern Africa and Nigeria. But in general, despite 
the many social benefits to be gained, sustainable land 
management practices are still uncommon, and there is 
great room for improvement. 

Transformation: Land Climate-resilient agriculture

Burundi South Africa
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In large parts of Africa, livestock has long been the 
best use of land. Many drylands are just too dry for 
crops. For example, the goats you see here, are hardy 
and versatile and productive animals, that graze and 
browse on low quality feed in arid areas.

The diets of many African people are already low 
in meat, and often below daily recommended protein 
content, especially in poorer areas. So trying to achieve 
climate change mitigation by reducing livestock 
production and meat eating is not really a viable option 
in much of Africa. 

If global warming continues, and the chance of crop 
failures rises, livestock may provide an alternative food 
source. Such transitions from crops to livestock could 
occur in up to 3% of the total area of Africa.

However, we do know that high grazing pressure 
can reduce soil quality and land degradation. So 
rangelands need to be carefully managed to protect the 
land, and ensure long term food security. 

Again, there are several options in this area: 
rainwater can be captured – for instance using 
micro-dams or small-scale canal networks; alternating 
rangelands seasonally can limit overgrazing; rotational 
grazing can maximize regrowth of vegetation between 
grazes; careful livestock breeding and selection can 
optimize production.

Woody plants need to be managed, and bush 
encroachment may need to be controlled. If it 
provides more firewood and fodder for livestock, bush 
encroachment can be useful, as long as it does not lead 
to loss of biodiversity and ecosystem services.

Feeding livestock only food that is not suitable for 
human consumption is another important component. 
Shifting from cattle to camels could work in some areas.

Indigenous and local knowledge can contribute to 
sustainable land management, and addressing the 
environmental challenges faced in many areas.

Some options to ensure food security in vulnerable 
fishing communities, include financial aid, help in 
accessing new fishing grounds, fair or preferential 
distribution of harvest, improved fishing gear, and 
insurance.

Reforestation and tree 
planting

Livestock and fisheries

Apart from protecting existing forests and 
agroforestry mentioned already, trees in general have 
multiple benefits. An effective, proven and low-regret 
intervention is farmer-managed natural regeneration 
of trees in cropland, and community-based watershed 
rehabilitation in rural landscapes. Millions of hectares/
acres of land have already been restored this way. 

Active and large-scale tree planting is another 
important response option. Trees can have multiple 
socio-economic uses and high value. If done well, using 
indigenous, climate-resilient tree species, ecosystems 
and biodiversity benefit greatly. 

Tree planting can improve food and water security, 
and there is evidence that this also reduces poverty and 

Tanzania Zambia Senegal
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hard labour for women, improves agency and social 
capital, improves living conditions and avoids out-
migration.

Depending on conditions, tree planting can reduce 
sand storms, avert wind erosion, while also improving 
micro-climates, soil nutrients and water retention, and 
of course, absorb carbon dioxide from the atmosphere 
and so contribute to climate change mitigation.

One example of a large-scale project is the Green 
Dam in Algeria. During its first four decades, it did 

not have the desired effect and has taught us that tree 
planting efforts can be undermined by drought, climate 
change, overgrazing and other factors. 

However, this project has inspired several African 
nations to build a Great Green Wall which aims to 
restore degraded arid landscapes, reduce the loss of 
biodiversity and support local communities.

Unfortunately this is another area where the IPCC 
special reports found a lack of reliable data, particularly 
for the Sahel and North Africa.

With the rapid growth of cities in Africa over the next 
three decades, there are opportunities for climate-
compatible development on many fronts.

Healthy urban development can include green 
buildings and suburbs, reliable supplies of clean water 
and renewable energy, sustainable transport systems 
within the city and out to rural areas, and a healthy 
environment that might include green spaces and 
improved air quality all in a low-carbon economy. 

Kigali, which we see in the picture, is on track to 
become the first African city to provide 100% of its 
citizens with piped water. 

As part of the green infrastructure, urban agriculture 

and agriculture in the outskirts of cities is useful for 
meeting local food needs, for recycling organic waste 
and wastewater, and for avoiding long distance 
transport of food.

The transport, water and energy systems that will 
be constructed over the next 30 years to support the 
growing urban populations, will have to be very 
different from those built in the Global North in the 
20th century if they are to result in a low-carbon 
economy.

Different cities are trying out various planning 
strategies, and using policy responses that include 
public participation, with many lessons learned. 
Approaches that are progressive, based on civic rights 
and include different stakeholders, can lead to more 
inclusive and fairer cities. 

Transformation: Urban and 
Infrastructure

Rwanda
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In the cities of today, we are already seeing examples 
of climate resilience:

Durban’s Climate Change Adaption plan is now 
considered a global leader and it includes plans to 
harness nature to help tackle flooding, coastal erosion, 
water pollution, wetland siltation and climate change. 
(The picture shows the green coastal protection in 
Durban.)

In the Nile Delta region we see a commitment by 
the Egyptian government to invest the equivalent of 
200 million US dollars in flood walls to protect the city 
of Alexandria, for example. In the lower Niger delta, 
flood-proofing is making buildings less vulnerable to 
flood damage.

Elsewhere, for example in Beira in Mozambique, we 
see networks of green spaces, water and other natural 
features within cities, that reduce the risk of flooding. 

In other parts of Africa, mangroves have been 
restored to protect against coastal flooding and coastal 
erosion, and there are plans to develop green spaces 
along rivers.

Industry - another important component of 
transformation - is a large energy user and a large 
producer of greenhouse gases. 

Metals, chemicals and minerals make up the majority 
of these emissions. Additional, non-energy emissions 
come from cement production, and from the foam and 
refrigeration industries.

To transform the industrial sector in a climate 
compatible way, industries can reduce energy-related 
emissions through electrification, reducing their use 
of energy, and using renewable rather than fossil fuel 
energy. 

Industry can use more low-carbon processes and 
materials or substitute materials – such as wood 
instead of steel or cement in construction, thus storing 

carbon, instead of producing emissions.

Circular economy principles avoid waste and 
pollution, use recycled materials, keep products and 
materials in use, and restore natural resources and 
nature.

Industry can also contribute to food security through 
better harvest and post-harvest technologies that 
minimize food waste, improved food processing 
infrastructure, improved logistics and transport 
networks, improved storage for seed, including 
chemical insecticides and granaries and improved 
storage for produce, including cold storage.

As industry grows in Africa, it will be important to 
avoid committing to unsustainable high-emissions 
options, and instead skip directly to more efficient and 
sustainable options that are increasingly available 
today, commonly called “leapfrogging”. 

Transformation: Industry

Urban climate resilience

Zambia

South Africa
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Finally, let’s look briefly at some other factors that 
can help Africa develop in climate-resilient ways.

For one thing, strong, inclusive, and decentralized 
governance systems are important in climate change 
adaptation. 

In Africa informal/customary systems may provide 
considerable land tenure security and enable long-
term investment in land management, but they 
are weakened by increased poplation pressures on 
available land resources.

The right policies can incentivize low-carbon 
behaviour and ensure reliable supply, as mentioned 
earlier.

Investing in capacity building, education and 
participatory approaches can improve adaptation. 
For example, education resulted in higher adoption 
of soil conservation measures in Tanzania, and this 
helped people there to adapt. Education can also 
enhance citizen science, and contribute to mitigation, 
by ‘leapfrogging’, or skipping directly, to low carbon 
development options.

Better early warning services, and better access to 
climate and weather information, can help improve 
crop yields in times of drought. Early warning systems 
can provide vital information to farmers and help 
ensure disaster readiness. However, these systems need 
reliable data, a reliable means of sharing information 
and it is important that those relying on it have 
confidence in it.

What the governments of Botswana, Mozambique, 
South Africa and Zimbabwe have demonstrated is that 
international collaboration can play a critical part in 
tackling and adapting to climate change. These four 
countries that share the Limpopo river – shown in 
the photo – have come together to form the Limpopo 
Watercourse Commission to help ensure equitable 
access to water, improve emergency preparedness and 
provide disaster relief. 

References are made in the reports to the importance 
of international cooperation, and of helping emerging 
economies and vulnerable regions strengthen their 

capacity for climate action.

International cooperation on technology, including 
technology transfer, is needed, especially when it 
does not happen autonomously. This can help create 
innovation in all countries, and allow them to operate, 
maintain, adapt and regulate a portfolio of mitigation 
technologies.

There is a gap in international technology transfer 
particularly to least developed countries where 
adaptation and mitigation technologies are most 
needed.

Technology transfer supporting development in 
developing countries would require an understanding 
of local and national actors and institutions.

Governance Capacity, knowledge sharing 
and technology transfer

ZimbabweNigeria
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There is, of course, one other critical element to 
consider and that is finance, particularly focusing on 
investment in adaptation.

In 2015, the OECD reported that only 18-25% of 
climate finance flowed into adaptation in developing 
countries, and that it was fragmented. 

The UN Environment Programme has estimated 
that between 140 and 300 billion USD/year is needed 
in developing countries in 2030 to adapt to climate 
change. To provide some context, it estimates that in 
2014, 22.5 billion US dollars of bilateral and multi-

lateral climate adaptation funding was available 
globally. 

When we talk about building resilience to climate 
change, this finding from the IPCC’s special report 
on land is interesting. In Ethiopia, Kenya and 
Somalia, every 1 USD spent on safety net/resilience 
programming results in net benefits of between USD 
2.3 and 3.3. 

In the photo we see a community using newly 
installed clean water and sanitation which reduces 
water-borne diseases – and the financial costs that go 
with it.

Finance Investing in resilience-building activities increases 
household income by about 400 USD a year (365 to 
450] and this is more cost effective than providing 
ongoing humanitarian assistance. A range of different 
insurance schemes are already helping to improve 
livelihoods and food security, e.g. in Ethiopia.

“Limiting global warming to 1.5oC can go 
hand in hand with achieving other world 

goals. Everything is connected.”
Hoesung Lee, IPCC Chair

Picture credits
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Key Africa-specific messages in the three IPCC 6th Assessment Special Reports.

The content was presented at a virtual Africa-wide outreach event in May 2021, entitled:
“Accelerating Climate Action through Science and Policy: The Work, Activities and 

Findings of the Intergovernmental Panel on Climate Change - Significance and Impli-
cations for Africa.”

This booklet is the text that accompanies the outreach slideshow. It follows the slides exactly and 
can be read as narration when presenting the slides to an audience, approximately two 40 minute 

lectures. The slides are available on the IPCC event page at:
https://apps.ipcc.ch/outreach/aboutevent.php?q=585   OR   bit.ly/3A9oBaz

This virtual outreach event was organized by the United Nations University’s Institute for Natural 
Resources in Africa (UNU-INRA) and the African Academy of Sciences (AAS) in collaboration with 
the IPCC Secretariat and the Durban office of the Working Group II Technical Support Unit. 


