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Electricity access worldwide
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Access to electricity has improved greatly in the recent past but growth has been uneven. Sub-

Saharan Africa remains a big challenge.

In 1998, Sub-Saharan Africa accounted 

for 39% of the global energy poverty

In 2019, Sub-Saharan Africa accounted 

for 80% of the global energy poverty
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Research themes

Images courtesy of Ampersand Ltd. Rwanda

Agrivoltaics

Household 

energy access

Charging 

infrastructure 

for small EVs

Mini-grid support 

for national grids

Images courtesy of BBOXX Ltd. Rwanda

Socio-economics

Capacity building



Can 2 / 3-wheelers EVs and 

mini-grids benefit each other 

in sub-Saharan Africa?
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Strong motivations to electrify 2/3-wheelers
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using Google Gemini



The EV transition in sub-Saharan Africa is happening



Supportive policies in several countries

Ethiopia

• ICE import ban

• EV tax and 

tariff cuts

• Infrastructure 

mandates

Rwanda

• 30% public 

procurement 

mandate

• EV tax holiday 

to 2028

• Kigali petrol 

moto 

registration cap

Uganda

• 0% VAT on 

locally 

assembled 

EVs

• 50km radius 

charger 

infrastructure 

plan

Ghana

• 8-year tax 

holiday on 

imported 

components 

for locally 

assembled 

vehicles

Kenya

• 0% VAT and 

excise duty on 

EVs

• Corporation tax 

reduction for 

first 5 years for 

local EV 

assemblers

Nigeria

• 0% import duty 

on EVs

• 30% local 

component 

sourcing 

mandate



Different vehicle uses

Agriculture and utility 

(aboboyaa)

3-wheeler taxi 

(pragya)

2-wheeler taxi 

(okada)

Delivery riders

+ patient transport and private vehicles
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Dependent on sufficient reliable electricity supply

Source: (Mateko et al., 2026)

Ka, I., Djité, A.N., Chimére Diop, S.A., Ayetor, G.K., Diouf, B., 2026. The Electric Vehicle Transition in Emerging Economies. Vehicles 8(2), 37. 

Mateko, F., Němečková, T., Gina, N., Musimuni, D., Vutula, N., 2026. From policy to practice: Challenges and enablers of electric mobility in South Africa’s automotive industry. 

Renewable and Sustainable Energy Transition 9, 100142. https://doi.org/10.1016/j.rset.2026.100142

Source: (Ka et al., 2026)



• Bolster main grid capacity 
and reliability

• Provide power in remote 
locations where main grid 
does not reach

Mini-grids may help



• What amount of power is required when and where?

• How does this align to other demands on mini-grids and the main grid?

• When is battery swapping a better solution than static charging?

• How much charging will be done privately versus at public chargers?

• What is a minimum viable public charging / battery swap network?

• What is the additional load on the main grid and mini-grids?

• What are the implications of this for energy and infrastructure providers?

However, the devil is in the detail



Analysing actual vehicle movements

Tracking app Cleaning and visualising data



Simulation



Optimising station locations and capacities

Optimal locations Queue lengths



Analysing vehicle productivity

Activity Type Max Time (min) Min Time (min) Average Time (min) Std Dev (min)
Stop - hail 54 24 39 5
Stop - passenger drop 64 45 54 3

Stop - swap station 50 40 42 4
Stop - taxi rank 300 62 162 37
Trip - passenger 701 494 616 31
Trip - to hail 139 45 84 16
Trip - to swap station 57 10 31 7
Trip - to taxi rank 104 20 58 15

Average percent of total time spend on passenger trips:

616 / 1080 mins (18 hours) = 57%

Time spent on different activities



The outcome?

• Increased energy 

independence and 

reduced exposure to 

volatile fossil fuel 

markets

• Cleaner, quieter vehicles 

and environment

• Improved transport 

access

• Higher capacity and 

more resilient energy 

system supporting other 

energy demands

• Contribution to climate 

change mitigation goalsImage generated using Google Gemini
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