Al and Energy Supply Chain in Africa:

Balancing Economic Efficiency with Social Equity
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Motivation

. Africa faces energy deficit, high system losses, grid
unrchability

. Al + digital systems are redefining energy markets
globally

. Africa seeks growth without worsening inequality

The question is not whether Africa will adopt AI-driven energy
systems, but whether it will do so inclusively?



Key Concepts

, Energy Supply Chain
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Transmission === Distribution === Consumption
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The African Context

600 million+ Africans

Fossil vs renewable \ |
transition ongoing /FYT\

Renewable 4

Off-grid and mini-grids
expanding in SSA

High technical &
commercial losses (TCL)
in utilities ¢

High technical & commercial Growing fintech + mobile

losses (TCL) in utilities 5 3 penetration (benefits Al adoption)
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Where Al Fits in the Energy Supply Chain

Generation Transmission & Distribution

-

M Load prediction M Smart grids & SCADA

~ Outage prediction
& fault diagnosis

M Grid balancing

Predictive maintenance M Loss reduction

(solar, wind, turbine health) 7887 _a N P = < - (technical + theft .
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M Renewable intermittency
forecasting

M Smart dispatch /
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Storage

M Al-based battery management

M Smart meters : _—

M Optimization for peak shaving 2 : M Dynamic pricing
M Al-based battery & Demand-side

management management

M Optimization
for peak shaving =




Economic Efficiency Benetits

Al enables:

M lower technical losses
M reduced downtime
M optimized asset use

~ lower OPEX for utilities

M improved tariff setting

~ better electrification
planning

~ lower technical losses
M reduced downtime

M optimized asset use
M lower OPEX for utilities
M improved tariff setting




Social Equity Lens

- Key Questions

Who benefits from Al-driven energy reforms in Africa —
and who is left behind?

INjgelKeElojiliny —> tariff fairness
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Job dlsplacemen'__~ > job creation




DE GERMANY FR FRANCE

Al in deployment for:

* Grid congestion forecasting (TenneT) .

* Al-optimized industrial energy consumption .

¢ Al for renewable curtailment reduction
[ ]

* Al for hydrogen electrolysis control

6B UNITED KINGDOM

Al already used for:

* Wind farm predictive maintenance (@rsted & DeepMind)

* Short-term grid balancing & trading

* Al-enhanced demand response

Al operational in:

Nuclear power predictive maintenance (EDF)
Smart meters + dynamic tariffs

Al-optimized electric heating systems

AE UAE

Al in deployment:

= Al for desalination plant energy efficiency
- Al in solar farms (Dubai Noor)

* Autonomous EV energy district planning

sa SAUDI ARABIA

Al operational in:
« Smart grids (NEOM project)
* Al-optimized renewables integration

- Hydrogen production optimization



AE UAE

Al in deployment:

* Al for desalination plant energy efficiency
* Al in solar farms (Dubai Noor)

* Autonomous EV energy district planning

sA SAUDI ARABIA

Al operational In:

* Smart grids (NEOM project)
* Al-optimized renewables integration

* Hydrogen production optimization

ip JAPAN

Al in use for:

Smart home energy management (Panasonic, Sony)
Al in hydrogen energy optimization
Al for grid frequency regulation

Al in earthquake-resilient grid response

us UNITED STATES

Al in operation:

Predictive maintenance for wind turbines (GE)
Al-driven microgrids (Schneider Electric, Tesla)
Al-based energy trading platforms
Wildfire-risk prediction for power lines (PG&E)

EV smart charging + V2G management



Malaysia

= . @& Solar irrigation pumps
(Al-controlled)

China is rapidly leading in Al-powered, autonomous
vehicles, with over 60256 of new cars sold in 2024

featuring advanced, smart driving capabilities.

2024 new cars with smartdriving capabilities



Pay-As-You-Go (PAYG) Models

Companies like M-KOPA in Kenya use Al-powered predictive analytics to

analyze customer data, determine creditworthiness, and create

attordable, flexible payment plans for solar home systems.

| PAv-ASYOOGO |

Payments
s i
50l oty |

Flexible payment

CustomerData Al Analytics ~ Creditworthiness  plans for solrome ysten

SMART METERS &
DEMAND MANAGEMENT

Al-driven smart meters optimize energy consumptlon e

. patterns and improve: ut|l|ty revenue co
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o GD Eskom
i v~ Al-driven smart meters, such as those used by Eskom

in South Africa, optimize energy consumption patterns - o
and improve revenue collection for utilities. ’ Son
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Balancmg Efficiency and Eqmty Key Challenges

Data Scarcity & Quality

Limited data from local mini-grids
Risk of biased models

Unreliable power & poor connectivity
Hindering Al deployment

“Dlgltal Colomallsm
oo Lackof local context
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Workforce d|srupt|on
Need for retramlng & resklllmg
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~ Local Ownershi

» DiaDeRC

SITNOILA & 1

SCHOLARS MENTORSHIP NETWORK

o W el T WA TR o Pl S

Investing in local data science expertise through sector .
focused mentorship programs like DiaDeRC to ensure Strengthening partnerships between governments,
culturally appropriate and sustainable Al solutions. private sector, and local communities.

-

. Focus on Localized Data

*
-~

~ S e aPO
Developing clear, equitable Al regulations on data Using local data to reflect specific energy use
privacy, security, and ethical use. and infrastructure limitations.

¥ DiaDeRC

Course on Applied Science

CADS 2.0 To register visit: https:/bit.lywW/SMN_CA B >

—————— = —

- A Toolkit for Discovery =3 :
- Sector Focused Peer Communities s = 19,2026
- Mentorship Rooted in Practice : DO P2 - 00 prai(SMIT 11D
- Your Data, Your Challenge, Your Context ? For more details visit: www.diaderc.org @ scan QR code
- A Capstone that drives impact. ; . O ) 3
e =7 For more details visit: www.diaderc.org or mail us: programs@diaderc.org




opportunities for Collaboration

¥ DlaDeRC

DePECOS. Institutions and Development Resesrch Centre

HURRAY! ¥ DiaDeRC Energy Efficiency

INSTITUTIONS AND e in Critical Times
DEVELOPMENT ASMN PREMIUM |

RESEARCH MEMBERSHIP o n et
JOURNAL t% IS HERE!

(IDeRJ) | n ELIGIBLIY CRITERIA

" S

+ Show proof of completion of any of our |

+ Register to be part of the community I

ASMN training or physical workshops,

register, and join the train!

A Publication of
DePECOS Institutions & EXCLUSIVE PERKS

Development Reseach Centre + Featured profiles on our website

+ Premium research resources
( DlaDeR C) + Boost professional visibility
+ Receive recognition and awards
+ Enjoy regular mentorship

and enjoy the numerous benefits by |
attending and completing any |

upcoming or available training. |

CONTACT US
ISSN: 3092-8524 ' Exc'luswe invitations to projects . - E,fl?":pmmmm'kc@mmm
+ Enjoy rebates on events that DlaDeRC is part of Phone: +2348057834771; 4234913247076

E-ISSN: 3115-4565
.and lots more..,

https://courses.diaderc.org/applied-data-science/

Dr. Romanus Osabohien
(Editor)


https://courses.diaderc.org/applied-data-science/
https://courses.diaderc.org/applied-data-science/
https://courses.diaderc.org/applied-data-science/
https://courses.diaderc.org/applied-data-science/
https://courses.diaderc.org/applied-data-science/

THANK YOU

" | https:/romanusosabohien.com/
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| =S Romik247 @gmail.com

romanus.osabohien@diaderc.org

Romanus Osabohien , PhD
Top 2% Global Scientist (Elsevier & Stanford University, 2025)


https://romanusosabohien.com/
https://romanusosabohien.com/
https://romanusosabohien.com/
https://romanusosabohien.com/
https://romanusosabohien.com/
mailto:Romik247@gmail.com
mailto:romanus.osabohien@diaderc.org

	Slide 1
	Slide 2: Outline
	Slide 3:  Motivation
	Slide 4: Key Concepts
	Slide 5: The African Context 
	Slide 6: Where AI Fits in the Energy Supply Chain
	Slide 7: Economic Efficiency Benefits 
	Slide 8: Social Equity Lens
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13: Balancing Efficiency and Equity in Africa: Key Challenges
	Slide 14
	Slide 15: opportunities for Collaboration 
	Slide 16

