
How Micro-grids Can Solve 
Energy Access in Africa while 
Building the Energy System of the 
Future



Excellence in green energy in East Africa for 5+ Years
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• Founded in 2011

• 100+ full-time employees with offices Nairobi, Kenya and 
Arusha, Tanzania

• Leading micro-grid installer in Africa, by grids installed 
(>60)

– Connected 5,000+ homes and business

• 200+ renewable energy systems installed across
7 countries

Proven Track Record Country Experience

Kenya Somalia

Tanzania

Mozambique

Zambia

Uganda

Rwanda

Countries of 
operations
Systems 
installed

Awards and Recognition



There is enormous potential for growth in the Sub-Saharan 
Africa electricity sector
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% of Population Without Electricity

>80%

66-80%

51-65%

<25%

26-50%

Source: McKinsey & Company and World Bank.

600M people without 

power = 100M connections

40% addressable by private 

utilities = 40M 
connections

$4B – $7B 
annual market

opportunity



Africa has two major problems in energy it needs to solve 
over the coming decades
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1
Bring high-quality energy access to the 500m+ people in 
Africa who do not yet have electricity

Build the future energy system in Africa now, to avoid 
upgrading African power infrastructure in the coming 
decades as the global energy system evolves



How will these two challenges be solved?
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21 Future energy systemEnergy access to 
500m+ people 

• Focus on convergence – Africa must build the future energy system that converges 
on the system that is evolving in developed markets

• Grids will be important – fully autonomous solutions won’t be able to deliver 
sufficient energy and low enough cost

• Embrace new technologies – Africa must be integrating future grid technologies 
(distributed storage, generation, smart metering) into its power infrastructure now, 
to avoid expensive retrofits later

• Increased emphasis on the customer experience – just as developed country 
utilities are becoming more customer-centric, so must African energy providers

• Access to concessional financing – rural energy access has always required public 
support, and Africa should be no different or we risk punishing the most vulnerable 
populations

• Organizations which can implement at scale – with 500m people to connect, 
operational scale will be critical

• Cost reductions – utility companies must find ways to reduce capital and operating 
costs



Who is equipped to play this role in the African market?
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Public Utilities Private Utilities SHS Companies

Focus on convergence  

Grids will be important  

Embrace new 
technologies

 

Increased emphasis on 
the customer

 

Concessional financing  Key challenge to resolve

Implementation at 
scale

 Not yet 

Cost reductions  N/A (non-grid)

There are essentially three options:
Unlikely to be able to provide enough power 
cheap enough for development, or converge 
with the future global energy system

Unlikely to be sufficiently 
innovative or capital efficient



Technologies Driving this Transition

What does the future power system look like?
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Mono-directional

Centralized

Analog

Carbon-based

Infrastructure-centric

Multi-directional

Decentralized

Digital

Decarbonized

Consumer-centric

• Smart Metering & Controls
• Rooftop Solar
• Low-cost Energy Storage

• Electric Vehicles
• Micro-Inverters
• Blockchain



Critical for Africa’s power systems to converge on the future
of the global grid, not the old/current model
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Existing Grid 
Architecture in 

the West

Africa’s Power 
System

Future State of 
Global Power 

System

Good!

Bad! 
(gov’t, donor, DFI risk)

• Smart Metering
• Distributed Generation
• Distributed Storage
• More Renewables
• Deregulation

Parallel African 
System, Unique 
from the Rest of 

the WorldBad!
(SHS sector risk)



Micro-grids are becoming the “building block” of this 
future architecture
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Micro-grids build the energy system of the future from the 
grid edge in

Developed Country Grid Less-Developed Country Grid

= Community

Generation

Lack of incumbent 
infrastructure provides 
an opportunity to build 
the power system 
architecture of the future 
from near scratch

Existing infrastructure 
and entrenched 
incumbents makes 
transition to the future 
grid more challenging

Generation



Cloud 
Software 
System
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Micro-grids address energy access with modern clean energy 
- faster and more reliably than grid extensions

Cloud Software
System

MICRO-GRID NETWORK
with homes & businesses

Mobile money payments from the 
customer and system communication 
to the customer

SOLAR 
ENERGY

Usage data helps quality 
customer service

Step 1: 
Autonomous 
Solar Micro-Grid

Step 2: 
Grid-Connected 
Solar Micro-Grid

SUBSTATIONTRANSFORMER GENERATION

Smart metering manages payment 
processing and usage data tracking



But Public Utilities still have some key advantages over 
Private Utilities which must be addressed if Private Utilities 
are to achieve scale
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Public Utilities Private Utilities

1. Able to obtain subsidized capital 
through relationship with local 
governments and the sovereign 
grants and debt they receive from 
donors-lenders like the World 
Bank

2. In most countries, already have 
meaningful scale

1. More capital efficient than public 
utilities, can deliver the same 
level of energy access for less cost

2. Focus on customer experience, 
reliability, and service

3. Serve as a conduit for channeling 
future grid technologies into the 
market



The optimal path forward: a vibrant private utility sector 
which can advance energy access and the future grid, while 
provoking improvement from public utilities
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Public Utilities Private Utilities

1. Able to obtain subsidized capital through 
relationship with local governments and 
the sovereign grants and debt they receive 
from donors-lenders like the World Bank

2. In most countries, already have 
meaningful scale

1. More capital efficient than public utilities, 
can deliver the same level of energy 
access for less cost

2. Focus on customer experience, reliability, 
and service

3. Serve as a conduit for channeling future 
grid technologies into the market

4. Access to subsidized capital
5. Growing to scale

This will be achieved by Private Utilities absorbing the advantages which the 
Public Utilities current have:



Access to concessional capital and achieving scale in the 
private utility sector will occur through 3 phases 
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c. 2022c. 2018

Phase 1: 
Proof of Concept

Phase 2: 
Piloting Scale

Phase 3: 
Private Utilities 
Institutionalized

• Companies deploying low 
thousands of connections

• Project finance from one-
off, unique grants and 
other concessional 
sources

• Project finance tickets 
<$5m

• Companies deploying tens 
and hundreds of thousands 
of connections

• Project finance through 
first-mover foundations and 
agencies channeled 
through scalable structures

• Project finance tickets $5-
50m

• Companies deploying 
millions of private utility 
connections

• Project finance through 
large scale donor programs 
(World Bank, AfDB, etc.) 
and local government 
partners

• Project finance tickets 
>$100m

We are here

Key challenge for enabling 
the sector to scale



PowerGen leads Africa Mini-grid Developers Association (AMDA)

AMDA

World Bank IFC
Power 
Africa

AfDBAFDFoundations
Commercial 

Banks

UN

KE Chapter X Chapter

Funders and 
Policy 

Drivers

TZ Chapter

TZ Gov’t KE Gov’t X Gov’t

Policy
Support

Unified Strategy for 
Financial Support

Regulatory
1. Grid integration framework
2. Tariff framework
3. Programmatic permitting
4. Pragmatic technical standards

Financial
1. Symmetrical subsidies
2. Consolidation of funding
3. Decoupling from “green” mandate
4. Asset standardization
5. Customer bankability

15



Building the future grid in Africa with micro-grids is in everyone’s 
interest
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Good for:

Governments

National Utilities 
& Regulators

Consumers

Environment

All stakeholders win

Donors & Lenders

Achieve electrification targets and prepare their countries 
for future power investment

Sell more power (because more people are connected) and 
better manage overall grid performance

Obtain access to electricity faster, and enjoy better 
reliability and service from that power supply

Improves due to ability to utilize more renewable energy 
sources on the “mesh” grid of the future

Leverage their investments further by bringing private 
capital into the utility sector in Africa



THANK YOU!


