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Transition scenarios for clean cooking in Sub-Saharan Africa

i Anteneh G. Dagnachew, Paul L. Lucas, Detlef P. Van Vuuren, Andries F. Hof
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“Ending poverty and ensuring
sustainability are the defining challenges
of our time. Energy is central to both.”

Jim Yong Kim - WBG president
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Decision-making
concerning energy

= SDG 5 "
— Gender equality
Targets 51-5¢
systems

143 of the 169 SDG
targets require actions

gt
: on the energy system

(Fuse Nerini et.al. 2018)
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Background

37%
Globally

3,000,000,000

‘l‘ Rely on SOIid biOmaSS as the primary cooking fuel
"t

Over

@ 0% . 800,000,000

arein SUD-Saharan Africa

(IEA, 2017)
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Background
Health impacts Environmental impact

i 1.4 billion tonnes of Forest degradation from wood
Of these fuelwood fuel harvest emits

2,576,360 521;595 deaths Across the tropics in 2009 620 million tonnes of Coze Per year

Deaths each year from are in Sub-Saharan Africa

Household air pollution 35% are children <5 (Bailiset.al., 2015; Pearson et.al., 2017)

(GBD 2016 Risk Factors Collaborators, 2017; IHME)




Cooking energy mix- 2016

Western & central Africa Eastern Africa Republic of South Africa Rest of Southern Africa
[
| '

- 1

Total

Traditional biomass
dominates the mix in all
regions but one

Urban

Rural

Cooking fuels [l| coal [ Trad. biomass with ICS [ | Kerosene [l Natural gas [] Electricity
&technologies D Trad. biomass with TCS I Mod. biomass with ACS ]:| LPG |:| Biogas




The model: Energy demand

describes energy
demand for several
end-use functions




The model: Energy demand

assesses the supply and
demand in the energy system

describes energy demand for
several enduse functions




The model: Energy demand

assess sustainability issues
such as climate change,
biodiversity and human well
being

assesses the supply and demand in the
energy sector

describes energy demand for
several enduse functions
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The model: Energy deman

'rYaO ’O “QF] - Useful energy is static

- Useful energy is not income elastic
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The model: Energy deman

Advanced CS Ecity

'rYaO ’O “QF] - Useful energy is static

- Useful energy is not income elastic
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The model: Energy demand

Solid fuel >§ ,'H n ‘
Fuel wood  Animal dungAgricultural residGbarcoal
' Q
O Liquid fuel

Gas, electricity & -— — )
E =

Electricity
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Traditional CS Improved CS TS dcs ~ Fectici ity

'rYaO ’O “QF] - Useful energy is static

- Useful energy is not income elastic




Scenarios

Baseline - business-as-usual trends

No TCS & kerosene - halt the use of traditional cookstoves
and kerosene

Modern fuel- halt the use of solid biomass, kerosene and
coal




Fuel & technology costs

The model
\ considers
fuel &
technology
dynamics

'\




