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1. Energy systems

2. Climate change

3. The energy transition

4. Eradicating poverty within 

climate goals

5. Sustainable development
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An overview of this talk

Source: …



A note on the energy system

From extraction to use
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4 Source: Krey et al. (2014)
Global energy-climate scenarios and models: a review

What do we need energy for?



5 Source: Krey et al. (2014)
Global energy-climate scenarios and models: a review

Where does energy come from?
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How do we make energy useful?
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10 Source: Krey et al. (2014)
Global energy-climate scenarios and models: a review



A background note on climate change

What happened? What is to be done?
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Emissions have been going up

Source: IPCC Working Group III, Sixth Assessment Report (2022)
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Emissions by region and by source

Source: IPCC Working Group III, Sixth Assessment Report (2022)
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Emissions by region and by source

Source: IPCC Working Group III, Sixth Assessment Report (2022)

Mostly energy
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(Far) too little is being done. But not nothing.

Source: IPCC Working Group III, Sixth Assessment Report (2022)
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(Far) too little is being done. But not nothing.

Source: IPCC Working Group III, Sixth Assessment Report (2022)

Limited progress in 
national climate 

policy commitments

The path we need 
to be on to meet 
climate targets



The role of energy in meeting climate goals

Supply and demand
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Source: …
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Mitigation is becoming cheaper

Source: IPCC Working Group III, Synthesis Report (2023)



19

The role of energy supply

Source: IPCC Working Group III, Sixth Assessment Report (2022)
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The role of energy supply: fossils go down fast

Source: IPCC Working Group III, Sixth Assessment Report (2022)
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The role of energy supply: coal needs to go

Source: IPCC Working Group III, Sixth Assessment Report (2022)
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The role of energy supply: electrify everything!

Source: IPCC Working Group III, Sixth Assessment Report (2022)
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The fight for land: more forest (for energy), less 
for meat

Source: IPCC Working Group III, Sixth Assessment Report (2022)
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The role of energy demand

Source: IPCC Working Group III, Synthesis Report (2023)

Avoid

• Travel less

Shift

• Travel by public transport 
instead of private car

Improve

• Efficiency of cars

Three types of energy demand options:



A dual challenge
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Target

A dual challenge

Source: O’Neill et al. (2018)
A good life for all within planetary boundaries
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Source: O’Neill et al. (2018)
A good life for all within planetary boundaries
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Pathways combining 
human development with 
environmental constraints

A dual challenge

Source: O’Neill et al. (2018)
A good life for all within planetary boundaries



Can we eradicate poverty and meet climate 
goals?

The idea of “Decent Living Standards” and minimum energy 

requirements
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Source: …
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Gaps in services around the world

Source: Kikstra et al. (2021)
Decent Living Gaps and Energy Needs around the World
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Closing the gaps: building new infrastructure

Source: Kikstra et al. (2021)
Decent Living Gaps and Energy Needs around the World
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Closing the gaps: while meeting climate targets

Source: Kikstra et al. (2021)
Decent Living Gaps and Energy Needs around the World
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Closing the gaps: some countries need more

Source: Kikstra et al. (2021)
Decent Living Gaps and Energy Needs around the World
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Some countries could use less: large inequality

Source: Kikstra et al. (2021)
Decent Living Gaps and Energy Needs around the World

North America

Sub-Saharan
Africa

South Asia
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Closing the gaps: energy needs are different, 
… even if human needs are the same

Source: author’s calculations



Country-level look (Sub-Saharan Africa) reveals size of challenge.

Total energy growth has not outpaced population growth.

Closing the gaps: some countries need to grow

Total energy use

Energy used to 
meet needs Total energy need

Source: Kikstra et al. (2021)
Decent Living Gaps and Energy Needs around the World



For some countries, DLE only is multiple times 

higher than current total energy use

Country-level look (Sub-Saharan Africa) reveals size of challenge.

Closing the gaps: some countries need to grow

Source: Kikstra et al. (2021)
Decent Living Gaps and Energy Needs around the World



What types of sustainable development 
pathways exist?

… and what role does energy play in the whole?
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Source: …



Options to reduce poverty …: 

• More growth where needed

• More equality

• Better service provisioning systems
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Illustrating the options
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The need 
for holistic 
climate 
policies

Source: IPCC Working Group III, Sixth Assessment Report (2022)
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The need 
for holistic 
climate 
policies

Source: IPCC Working Group III, Sixth Assessment Report (2022)
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Climate resilient 
development

Source: IPCC Working Group III, Synthesis Report (2023)



Thank you so much for your attention!

Questions?
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