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Impact is a function of risk 



High vulnerability in tropics and sub-tropics

Impacts are a function of vulnerability



Observed climate change in
Africa

At 1.1°C of global warming…..

• Average and extreme temperatures are 
rising

• Attributable to human-induced climate 
change 

• Marine heatwaves: 2x more likely

• Multi-year drought more frequent in 
West Africa

• Cape Town drought: 3x more likely



Observed impacts, losses and damages

Africa has already experienced widespread 

losses and damages that can be attributed 

to human-caused climate change.

These include

- reduced food production

- reduced economic output 

- loss of biodiversity

- increased human morbidity and mortality.
Photos: 1. Giulio Castelli 2. Denis Onyodi



Food security impacts

↓ Growth in agricultural productivity 
by 34% since 1961 due to climate 
variability & change

In sub-Saharan Africa:

Maize yields ↓5.8% 1974–2008 

Wheat yields ↓2.3% 1974–2008

2/3 of Africans perceive climate 
conditions for agricultural production 
worsened over past 10 years

Photos: 1. Alexander Schimmeck 2. Vzosk



Economic impacts
Climate Change has reduced economic growth across Africa

This has increased income inequality between African 
countries and countries in more temperate, Northern 
Hemisphere climates 

Losses to agriculture, tourism, manufacturing, infrastructure

GDP per capita on average ↓13.6% (1991–2010 vs no climate 
change)

Reduced productivity leads to lower macroeconomic 
performance

e.g. In a rural town in South Africa 80% of businesses lost 
>50% of employees and revenue due to agricultural drought

Photo: Duangphorn Wiriya



Ecosystem impacts

Losses of marine biodiversity

Reduced lake productivity

Changing geographic ranges of 
animal and plant species

Mass coral bleaching events

Woody plant expansion reducing 
grazing lands and water supplies

Photos: 1. The Ocean Agency 2. Katsuma Tanaka 



Water security impacts

More variable rainfall and river 
discharge

In southern Africa as a whole, 
river flows mostly decreased 
from 1970–2010.

Negative and cascading impacts 
on multiple sectors, including 
hydropower generation.

Photos: 1. Giulio Castelli 2. Denis Onyodi



Health impacts Infectious diseases

Expansion of Anopheles mosquito to 
higher altitudes (East Africa)

Increasing incidence of malaria (East 
Africa)

Cholera outbreaks, especially 
following tropical cyclones (East 
Africa, Southern Africa)

Heat

44% of heat-related mortality from 
1991–2018 is attributable to climate 
change (South Africa)

Photo: Axel Fassio
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Projected impacts
“What is still to come?”



Future Risks

Above 1.5°C is high risk: 

- Large regional crop losses
- Increasing poverty and 

inequality
- Increasing disease exposure
- Increasing drought
- Increasing heat mortality

Above 1.5°C is very high risk: 
- Widespread crop yield loss 
- Widespread heat-related 

mortality risk
- 7 to 18% African species at 

risk of extinction
- Over 30% decline in fisheries 

catch potential
- Severe risks of malnutrition
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Adaptation: 
options, effectiveness, limits 

“What is being done about it and does it work?”



Barriers to adaptation in Africa

Economics Social/Cultural

Human 
capacity

Governance, 
Institutional & 

Policy

Finance

Information, 
Awareness, 
Technology



Information barriers to adaptation in Africa

Very little finance for research on climate change in 
Africa: Only 3.8% of global climate change research 
funding was spent on Africa since 1990.

Most funding for climate research on Africa goes to EU  
& US institutions (<1% to African Institutions)



Most African countries have low levels of adaptation research
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A very small bit of funding has gone a very, very long way…



How can we increase developing country engagement in the solar 
climate engineering discussion?

1.Why do you think developing nations have not been involved in the 
discussion about climate intervention in the past?

2.Why are the perspectives of developing nation researchers 
important in the general discussion around CI? 

3.What factors do you think are the barriers hindering the 
development and entrainment of developing nation scientists in 
CI research?

4.What do you think can be done to overcome these barriers 
(practical suggestions would be great)?



Funding

Controversial

Global north
dominance

More pressing
Needs/worries

Lack of awareness

Create/raise awareness
…and shape the discourse

Funding, funding, funding…
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