
How Micro-grids Can Deliver a 
Lasting Energy Revolution in 
Africa



Excellence in green energy in East Africa for 5+ Years

2

ÅFounded in 2011

Å70+full-time employees with offices Nairobi, Kenya and 
Arusha, Tanzania

ÅLeading micro-grid installer in Africa, by grids installed (45)

ïConnected 2,000+homes and business

Å200+renewable energy systems installed across
7 countries

Å>$1m of revenue in 2015 and 2016

Proven Track Record Country Experience
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1. ²Ƙŀǘ ƛǎ ŀ άƎǊƛŘέ ŀƴŘ ǿƘȅ Řƻ ǿŜ ƴŜŜŘ ǘƘŜƳΚ

2. Do autonomous systems make sense for the African 
consumer?

3. Can we solve energy access with clean energy?

4. How do we converge on the future grid?

5. What is a micro-grid?

6. What will it take to scale?
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Topics of this presentation



²Ƙŀǘ ƛǎ ŀ άƎǊƛŘέτand do we 
still need them?
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²Ƙŀǘ ƎǊƛŘǎ ŀǊŜ bh¢Χ 
Addressing some biases

1) An endorsement of fossil fuels
DǊƛŘǎ ŘƻƴΩǘ ƪƴƻǿ ŀƴŘ ŘƻƴΩǘ ŎŀǊŜ ǿƘŜǊŜ ǘƘŜƛǊ ǇŀǎǎƛƴƎ ŜƭŜŎǘǊƻƴǎ 
come from

2)   An endorsement for centralized generation
Electric cables are OK with electrons moving either direction

3)   Going away
Our energy system is evolving, but in a way that makes grids 
more important, not less
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What grids are: the biggest, cheapest batterieswe have

Grids are networks, and well-managed networks 
drive resource utilization efficiency

1) /ƻǎǘǎ ǘƻ Ǝƻ άƻŦŦ-ƎǊƛŘέ ŀǊŜ ŜȄǘǊŜƳŜƭȅ ƘƛƎƘΣ ŜǾŜƴ ƛŦ ōŀǘǘŜǊƛŜǎ ƎŜǘ ƳǳŎƘ ŎƘŜŀǇŜǊΦ 

Average costs to go off-grid ςfor storage only, excluding generation costsςfor 
average homes in a selection of countries, based on current and future costs for 
battery storage:

USA 
(30kWh/day)

Germany
(10kWh/day)

India
(2.5kWh/day)

Current: $350/kWh Current: $350/kWh Current: $350/kWh

$200/kWh $200/kWh$200/kWh

$100/kWh $100/kWh $100/kWh

> $10,000> $40,000 > $3,000

Grids are about storage, not generation
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Å Demand for power in emerging markets will grow dramatically in the coming decades 
(despite great progress with energy efficiency).

Å Installing large-scale renewables requires a large, smart, robust grid.

Å/ƻƳƳƻƴ ƳƛǎŎƻƴŎŜǇǘƛƻƴΥ ōŜŎŀǳǎŜ ǎƻƭŀǊ Ƙŀǎ άǿƻǊƪŜŘέ ƛƴ ǘƘŜ ¦{ ŀƴŘ 9ǳǊƻǇŜΣ ŀƴŘ ǎƻƭŀǊ 
Ŏŀƴ ōŜ ǎŎŀƭŜŘ Řƻǿƴ ǘƻ ōŜ ŘƛǎǘǊƛōǳǘŜŘΣ !ŦǊƛŎŀ Ŏŀƴ ΨƭŜŀǇŦǊƻƎΩ ǳǎƛƴƎ ǎƻƭŀǊΦ

Å This is wrong:

Å Solar may be down-scalable, but storage is not! 
όŀƴŘ ΨōƛƎ ǎǘƻǊŀƎŜΩ Ґ ƎǊƛŘύ

Å¢ƘŜ ƻƴƭȅ ǊŜŀǎƻƴ ǎƻƭŀǊ Ƙŀǎ άǿƻǊƪŜŘέ ƛƴ ǘƘŜ ¦{ ŀƴŘ 9ǳǊƻǇŜ ƛǎ ōŜŎŀǳǎŜ ƻŦ ǘƘŜ 
big, free battery they get to feed into called the grid (and billions of dollars in 
subsidies)

What grids are: the best chance we have at controlling carbon 
long-term through renewable energy

²Ŝ ŎŀƴΩǘ ŘŜƭƛǾŜǊ Ŏƻǎǘ-effective kilowatt -hours, megawatt -hours and gigawatt -hours 
without a grid
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Scaling renewable energy ςa visual of the limitations of the non-
grid approach

Installed Capacity of 
M-KopaSystems (~4MW)

Installed Capacity of Kenyan 
Grid (~2,000 MW)

Installed Capacity of Kenyan 
Grid in 5 years (~5,000 MW)

If M-KopaScales 10x in 
Kenya (~40MW)

8



Grids are big batteries, and they 
are critical for scaling up 

renewables

The consolidated version of this section:
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So commercial and industrial 
applications need grid, but 
ǿƘŀǘ ŀōƻǳǘ ŎƻƴǎǳƳŜǊǎΦ  LǎƴΩǘ 
this about energy access?
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SHS provide high value energy in a closed system

SHS operating regime
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But what happens when consumers want more than a few dozen 
watt-hours per day?

Power system cost 
scales exponentially, 

because demand 
grows exponentially

Consumer willingness to 
paydropsquickly as 

their consumption grows 
(on per WH basis)

Bad Thing 1 Bad Thing 2

X = Really hard 
to scale up
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But what about appliance energy efficiency?
Efficiency improvements will absolutely lower the necessary consumption to live a well-
powered life, but probably not to levels where it will be affordable without a grid

American Household 
(30 kWh/day)

European Household 
(10 kWh / day)

Future Global Household? 
(4 kWh / day)

Indian Household 
(2.5 kWh / day)

Solar Home System
(0.05 kWh / day)

άIƻǿ ƳǳŎƘ ŜƴŜǊƎȅ Řƻ !ŦǊƛŎŀƴ ŎƻƴǎǳƳŜǊǎ ƴŜŜŘέ ƛǎ ŀ ŎƘŀƭƭŜƴƎƛƴƎ ŀƴŘ ǎƻƳŜǿƘŀǘ ǎǳōƧŜŎǘƛǾŜ 
question to answer, but if you value using any electric appliances in your home that create 

heat (showers, toasters, kettles, microwaves) you need the capacity for kilowatt-hours
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Some actual numbers that illustrate the challenge of scaling up 
SHS

Assume that PV generation costs per electron are at true grid parity (a generous 
assumption to solar), then frame the problem based on battery storage costs versus grid 
ŎƻƴƴŜŎǘƛƻƴΧ

American Household 
(30 kWh/day)

European Household 
(10 kWh / day)

Future Global Household? 
(4 kWh / day)

Indian Household 
(2.5 kWh / day)

Solar Home System
(0.05 kWh / day)

> $1,900

> $3,100

Many people can be 
connected to grids for 

cheaper than this

Storage cost values are based on Lithium Ion batteries at $0.35/WH installed, assuming 90% DOD, and 2 day autonomy 
factor.  Battery replacement costs not included.

These battery costs will come down, but even at $100-150/kWh the cost/benefit versus a grid connection is challenging. 
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Autonomous systems (SHS) are 
excellent for initial energy access, 

but do not scale up well

The consolidated version of this section:
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Can we solve energy access 
with clean energy?
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άhƴ-ƎǊƛŘέ ǾǎΦ άƻŦŦ-ƎǊƛŘέ ǎƘƻǳƭŘ ōŜ ǊŜ-framed
²ŜΩǊŜ ŀƭƭ ǘǊȅƛƴƎ ǘƻ ǎƻƭǾŜ ǘƘŜ ǎŀƳŜ ǇǊƻōƭŜƳǎΣ ŀƴŘ ǘƘƻǎŜ ŀǊŜΥ
1) Energy access
2) Clean energy

ωValue Reflective Tariffs 
($5/kWh)

ωService is what matters, 
not commodity electrons

ωEnergy provision = 
gateway for other services

ωPre-pay / smart metering 
technologies, paired with 
financing

ωGrid networking = lower 
pricing and larger scale 
consumption (productive 
loads)

ωInfrastructure for the long 
term

ωLong term project fin. 

ωGrids are the best way to 
enable more renewables!

ά¢ŜŀƳ hŦŦ-
DǊƛŘέ

ά¢ŜŀƳ DǊƛŘέ

{ǇƭƛǘǘƛƴƎ ǘƘŜ ŎƻƴǾŜǊǎŀǘƛƻƴ ōŜǘǿŜŜƴ άƻŦŦ-ƎǊƛŘέ ŀƴŘ άƻƴ-ƎǊƛŘέ ƛǎ ŎŀǳǎƛƴƎ ŦǊŀƎƳŜƴǘŜŘΣ 
uncoordinated, and sometime contradictory thinking about optimal solutions.

Notάƻƴ-ƎǊƛŘέ ǾŜǊǎǳǎ άƻŦŦ-ƎǊƛŘέ

17



The current landscape, re-framed along more useful dimensions
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Where different players sit

Clean energy axis
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The global future of power
The future power grid will resemble a mesh of distributed storage, generation, and 
consumption nodes ςrather than its current mono-directional architecture

Old Model

New Model
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Another visual of the same concept
From IEEE
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Energy access and clean energy 
can be better solved by focusing 
on building the grid of the future, 
ǘƘŀƴ ōȅ ŘŜōŀǘƛƴƎ άƻƴ-ƎǊƛŘέ ǾǎΦ 

άƻŦŦ-ƎǊƛŘέ

The consolidated version of this section:
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The question for Africa - how 
do we converge? 
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/ǊƛǘƛŎŀƭ ŦƻǊ !ŦǊƛŎŀΩǎ ǇƻǿŜǊ ǎȅǎǘŜƳǎ ǘƻ ŎƻƴǾŜǊƎŜ ƻƴ ǘƘŜ future of the 
global grid, not the old/current model
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ExistingGrid 
Architecture in 

the West

!ŦǊƛŎŀΩǎ tƻǿŜǊ 
System

FutureState of 
Global Power 

System

Good!

Bad! 
όƎƻǾΩǘΣ ŘƻƴƻǊΣ 5CL Ǌƛǎƪύ

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

Parallel African 
System, Unique 
from the Rest of 

the WorldBad!
(SHS sector risk)



A case study in convergence: telecoms
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Same telecom architecture globally

AC smart grids everywhere in the world, 
except Africa where we have small, 

autonomous, DC systems?

What has worked:

What we need to be careful of:



!ŦǊƛŎŀΩǎ ŎƻƴǾŜǊƎŜƴŎŜ ǿƛǘƘ ŀ Ǝƭƻōŀƭ 
energy system is critical

The consolidated version of this section:
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ά¢ƘŜǊŜ ƛǎ ƻƴƭȅ ƻƴŜ ōƻǎǎΦ  ¢ƘŜ ŎǳǎǘƻƳŜǊΦέ
Sam Walton



άtƻǿŜǊDŜƴ ŜƭŜŎǘǊƛŎƛǘȅ ƘŜƭǇŜŘ ƳŜ 
with my business. I can put my 
drinks in the fridge and watch 
¢±Φ  LΩǾŜ ǊŜŎŜƛǾŜŘ ƭƛŦŜ ŎƻƳŦƻǊǘǎΦ
L ŦŜŜƭ ƭƛƪŜ LΩƳ ƛƴ ŀ ǘƻǿƴέ

BahatiJuma
Cook



άCǊƻƳ ǘƘŜ ǘƛƳŜ ǿŜ ǿŜǊŜ ŎƻƴƴŜŎǘŜŘ ǳƴǘƛƭ ƴƻǿΣ ǿŜ ǘǊǳƭȅ ǎŜŜ ƛǘǎ ǳǎŜŦǳƭƴŜǎǎΦ  
¢ƘŜǊŜ ƛǎ ŀ ōƛƎ ōŜƴŜŦƛǘ ŀƴŘ ǿƛǘƘƻǳǘ ŀ Řƻǳōǘ ƛǘΩǎ ŀ ŎƘŜŀǇ ǇǊƛŎŜΦ  ²Ŝ ŀǊŜ ǘǊǳƭȅ 
ǘƘŀƴƪŦǳƭ ŦƻǊ ǘƘŜǎŜ ǎŜǊǾƛŎŜǎΦέ

Wilfred Sumaye
Pharmacist



51%reported that 

PowerGenpower had 
increased their incomes



40%reported that 

PowerGenpower enabled 
their children to study 

longer hours

94%are keen to 

consume more power



There is enormous potential for growth in the Sub-Saharan 
Africa electricity sector

32

% of Population Without Electricity

>80%

66-80%

51-65%

<25%

26-50%

Source: McKinsey & Company and World Bank.

600Mpeople without 

power = 100M connections

40% addressable by private 

utilities = 40M 
connections

$4B ς$7B 
annual market
opportunity




