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African (rural) electricity access
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Access to electricity in Africa
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Energy (electricity) access have been a challenge over the
last decades in SSA. With over 597 million people lacking
access to electricity in 2021, from 592 million in 2020.
In 2021, SSA represents >77% of the world population

without access to electricity. Source: IEA (2022)

*As of 2021, about 59% of Sub-Saharan African
population lives in rural areas (steady decrease from
85% in 1960s) (World Bank data)
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On average only 28.7% of rural population in SSA has
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Centralized VS Decentralized Mini-grids for

rural electricity access
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** With the ongoing challenges of electricity grid extension
to rural areas in African countries, mini-grids as
decentralised energy systems are a viable alternative.
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¢ Innovative Smart Grid approaches should/may enable sub-
Saharan African countries to leapfrog elements of
traditional power systems in terms of both technology and

regulation.

= Geospatial management

= Drone imaging
= Demand

= Design software

= Crowdfunding

= Solar coins 4

¢ The emergence and applications of new/frontier Digital
Technologies (DT) offers many opportunities to improve
energy Access. = Smart

maintenance
= Cloud-based

= Mobile payments

= Smart contracts

= P2P electricity
sharing

= SMS/smartphone

portfolio planning platforms

estimation with
Al and GIS

OPERATION &

= Internet cafés

= Telecom
equipment

= Telephone
charging

= E-learning services

SYSTEM
FUNCTIONALITIES &
BALANCING

= Forecasting = Smart meters

algorithms
= Intelligent battery - ?:q::ianr;ddevices
management u >
3 3 Smart appliances
= Optimal hybrid = Demand forecast
operation

= Remote
monitoring
= SCADA/loT

Application areas of digital technologies in mini-grids — Source IASS(2019)
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¢ Specific needs, challenges and opportunities for Smart Grid approach can be different for Africa and the Global
North.
+* Need for contextualization of Digital Solutions respectively Innovations according to specific needs

Smart Grid in Global North Smart Grid in Rural Context in Africa
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Remote
SPARKMETER real time monitoring service using cloud-based services || monitoring PAYG
(Africa) Digital
payment Innovative payment systems
= Smart (Kenya,
maintenance MOZ.)
Development of a radically different s e . g:::;:::;
approach to mini-grid architecture using Al-based portfolic planning platforms e L g blockchain-based marketolace t
artificial (swarm) intelligence which results in Digital = Bcmand 18 =28 electricity grichalbased marketplace to
b .” ? i planning |~ DSmand e Blockchain facilitate the transactions between
. L smartphone
— a substantial lower up.ront |nv.es.tm<.ant per (Mali)) : gu and c;lsft (Kenya) producers and consumers around the
connected users in the mini-grid SRRESRESRALS : "
w '\ OPERATION & mini-grid systems
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| Using the Ethereum crypto

= Internet cafés

. . Blockchain = i = Telecom
((\_\_ currency to develop an innovative (South . g;‘.’;:‘i;“{::‘"g.\ squipmeit
. = Telephone

;Sunexchange and universal peer-to-peer solar Africa) harding

= E-learning services

| cell leasing marketplace

SYSTEM
FUNCTIONALITIES &
BALANCING

= F ti . .
P Al " et Py, limiting devices smart monitoring of the generation and -
based systems to optimize energy (Kenya) , Dompement e e meters : . _ Ic coMmercial
generation heratin = Demand forecast (Nigeria) consumption whl.Ie offerlng s.ecu.red
payment processing in the Nigerian market ‘
= Remote
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« SCADA/IOT
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