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Introduction

Energy- enabler for basic human 
needs

Correlation between HDI, 
electricity consumption, and 
electricity access

Sustainable
Development Goals

Agenda 2063

Paris Climate
Agreement

Energy features prominently 
in international goals and 
agreements



Introduction

67%

280 million with access 
600 million without access

Have no access 
to electricity

23%

38%

22%

76%

Electricity access 2010



Introduction

The purpose of the study is to identify key synergies
and trade-offs between providing universal electricity 
access and climate mitigation efforts in Sub-Saharan Africa

Purpose of the study
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Methodology

Baseline (BL) Universal Access
(UA)
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with global 
carbon price 
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67% 830 million
515 million

Results
Access rate 2030 BL
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Carbon price stimulates 
efficiency improvements

21% less consumption

Results

270 TWh
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Results

Niger, Chad, Ethiopia, Somalia, Angola, Namibia 
& Madagascar rely largely on standalone systems

Southern and Western Africa can be  economically 
connected to the central grid

A considerable shift from fossil fuel to 
renewable under UA-CP!

UA-CP scenarioUA scenario

Electrification systems

Increase in the number of decentral systems



Results
Fuel mix

Regional differences in RE shares 2030

10% in RSA

65% in Eastern Africa
55% fossil fuel 90% low-carbon



Results

0.7%
The contribution of SSA's 
residential sector to global 
emissions in 2030
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The higher the 
fossil fuel share in 
the mix, 

Results
Electricity costs
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Results

16 billion 
USD/year

33 billion 
USD/year

27 billion 
USD/year 27-33 billion USD/year

70-80% goes toward T&D

+ recurring costs- fuel, O&M
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Billion USD

Electrification investment

+ costs associated with 
climate mitigation policy



Conclusion

Conclusions

• The increase in CO2 emissions due to achieving universal electricity 
access is small

• Synergies between climate mitigation and universal access to electricity

• Achieving universal electricity access requires at least a tripling of the 
current annual investments 

• Imposing carbon price can increase electricity prices in the regions

• RE decentralized systems will play an important role to meet the SDGs 



Discussion

Uncertainties and Weaknesses

Strengths

• socio-economic projections
• some aggregated variables
• simplified network design

• high resolution data
• dynamic elec. consumption levels
• various technologies



www.pbl.nl

Twitter: @Antex_GD

Thank you
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