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The context

The ,,power® of mini-grids

“Access to Energy is at the Heart of
Development” (Source: World Bank 2018)...

...the world bank says 675 MILLION PEOPLE
But about o OF THEM ARE IN
- 750 million people lack access to electricity SUB-SAHARAN AFRICA

- 1.4 billion people are not connected to their e
national electricity grids (lkejemba et al., 2017)

Source: UN, Goal 7 | Department of Economic and Social Affairs (un.org)
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The context

The ,,power® of mini-grids

Electricity access, 2020 D

Share of the population with access to electricity. The definition used in international statistics adopts a very low

“ACCESS to En ergy |S at the Heart Of cutoff for what it means to ‘have access to electricity’ It is defined as having an electricity source that can provide
» very basic lighting, and charge a phone or power a radio for 4 hours per day.

Development” (Source: World Bank 2018)...

...the world bank says

But about

- 750 million people lack access to
electricity

- 1.4 billion people are not connected

to their national electricity grids
(Ikejemba et al., 2017)

Nodata 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Source: ourworldindata.org
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The context

The ,,power® of mini-grids

“Access to Energy is at the Heart of
Development” (Source: World Bank 2018)...
...the world bank says

And a mini grid is...

“anything other than the main grid”
But abOUt_ ] o (Source: World bank, 2020, p.2)
- 750 million people lack access to electricity

- 1.4 billion people are not connected to their
national electricity grids (lkejemba et al., 2017)
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The context

The ,,power® of mini-grids

To ensure universal electricity access, 238 million households need to get “connection”
* Mini-grids can provide nearly 50% (136 households with the WE definition, 62%)
* Mini-grids are a middle way in terms of costs:

lower than SHS — but higher than grid extension

Technology use, 2020-30

Households reached (million)

238
128
_ 111 B Solar home systems
Mini-grids
63 g
Grid extensions
91 102
BAL Universal access

Source: SE4AIl, 2020
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The context

The ,,power® of mini-grids

To ensure universal electricity access, 238 million households need to get “connection”

* Mini-grids can provide nearly 50% (136 households with the WE definition, 62%)

* Mini-grids are a middle way in terms of costs:
lower than SHS — but higher than grid extension
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Technology use, 2020-30

Households reached (million)

128

63

91

238

111

102

Universal access

ESolar home systems
Mini-grids
Grid extensions

Estimated capital expenditure, 2020-30

Capital expenditure (% billion)

193

243

72

69

BAU

128

73

Universal access

Source: SE4AIl, 2020
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The context

The ,,power® of mini-grids

Where are mini-grids installed?

Installed mini-grids by region

10%  04%

Asia
1Sub-Saharan Africa
misland nations
60% mLatin America
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The context

The ,,power® of mini-grids

Where are mini-grids installed?

Installed mini-grids by region

10%  04%
Asia
39%
Sub-Saharan Africa
m Island nations
B0% mLatin America

Mini-grids
and (rural?) electrification

What type of mini-grids are installed?
Installed mini-grids by technology

%
32% 0% —

Solar
Hydro
m Diesel and/or HFO
50%  mSolar hybrid
u Biomass
m Wind
m Other

21%

Source: SE4AIl, 2020
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The context

The ,,power® of mini-grids

1,794
Million USS

Total Funding for
Approved Projects

710

Million USS
World Bank:
IDA, SREP, CIF, GEF

31

1,084 |
Mil’lion uss Countries
Private Sector and 3 5
Government
Operations

approved by World Bank board

WORLD BANK MINI/GRID PORTFOLIO
le

I NVESTMENTS APPROVED INVESTMENT PIPELINE

Source: World Bank 2020
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The context

The ,,power® of mini-grids

Million USS$

Total Funding for
Projects under
Preparation

Million USS
World Bank:
IDA, SREP, CIF, GEF

Million USS Countries

Private Sector and
Government

Operations

approved by World Bank board

WORLD BANK MINI/GRID PORTFOLIO
le

B INVESTMENTS APPROVED INVESTMENT PIPELINE

Source: World Bank 2020
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The challenges

The bad side of mini-grids?

« About 10% population without access to
energy
FOR CLEAN ENERGY FOR DEVELOPING
* Mini-grids may provide about 50-60% of the COUNTRIES
missing access
@

But:
* Public investment in the field of RE energy

access declining! @

Reminder: WB investing 1,7 billion in 2020 @

and 0,4 billion planned @

2017 2016 2018 2020 2021

Source: UN, Goal 7 | Department of Economic and Social Affairs (un.org)
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The challenges

The bad side of mini-grids?

« About 10% population without access to
energy

* Mini-grids may provide about 50-60% of the
Missing access

But:

* Public investment in the field of RE energy
access declining!
Reminder: WB investing 1,7 billion in 2020
and 0,4 billion planned

* Mini-grids are getting ever less costly!

For comparison:
electricity prices in many countries
worldwide around 0.1-0.2 $/kWh

Mini-grids
and (rural?) electrification

LCOE (USD/kWh)
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Fig. 2. LCOE for mini-grids in general (2015-2035). Based on IRENA [22].

Source: Come Zebra et al. 2021
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LCOE ($/KWh)

The challenges

Technology specific costs

For all RE technologies costs are reducing
Mini-grids are getting ever less costly!

. - * *—* 2 5
-
it

01

Biomass Solar-PV Wind Hydro
Technology

Fig. 3. LCOE for different mini-grids (2015-2035). Based on IRENA [22].
Source: Come Zebra et al. 2021
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LCOE (S/kWh)
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0.0

For comparison:
electricity prices in many countries
worldwide around 0.1-0.2 $/kWh

20kW

Biomass
(Gasifier)

30kVA

Diesel

100k AR
100KW,
Solar PV Solar Wind Solar Small
PV/Diesel PV/wind hydro

Source: Come Zebra et al. 2021
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The challenges

Technology specific costs and plans

« For all RE technologies costs are reducing
» Mini-grids are getting ever less costly!
* And nearly all plans are RE based!!

Mini-grid projects by energy type 100% Installed Mini Grids Planned Mini Grids
70% °0% Other Other
— Diesel

60% 80%
8
o} 70%
o 50% Diesel
o 60%
[«h}
< 40% 50%
kS 40%
g 30% o Solar & Solar Hybrid
= 30%
O 20%
& 10% 10%

0 Solar & Solar Hybrid
0% Installed Planned
Solar Diesel Wind Hydro Biomass u Soler & Solar Hybrid mHydro mDiesel - Other

Source: Duran and Sahinyazan 2021
Source: World Bank 2020
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The challenges

Technology specific costs and plans

« Batteries: - high capital costs - decreasing trend!
- but also higher energy supply rate

Histogram of the proportion of renewable generation

: L Mini-grid projects by energy storage types
in the mini-grid
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0% 25% 50% 75% 100% no storage battery flywheel other (thermal,

Renewable Proportion of the Mini-Grid Project hydrogen, etc.)

Source: SE4AIl 2020 Source: SE4AII 2020
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The challenges

Technology specific costs and plans

« Batteries: - high capital costs - decreasing trend!
- but also higher energy supply rate

Annual installations Lithium-lon (% of new
50 100%
44
40 80%
32
28 0
30 2 28 60%
]

20 40%
10 20%
0 0%
2015 2016 2017 2018 2019

Lead-Acid Lithium-lon
mm Other === _ithium-lon market share (%)

Source: SE4AIl 2020
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The challenges

Technology specific costs and plans

« Batteries: - high capital costs - decreasing trend!
- but also higher energy supply rate

Lithium-ion battery pack price (real 2018 $KWh)

Annual installations Lithium-lon (% of new
1.200
50 100%
44
1 .DUD I
85% reduction between 40 B0%
2010 and 2018
800 a2
28 0
30 26 28 60%
600 ]
2024 estimate
$94/KWh 20 40%
400
2030 estimate
F62/KWh 10 0%
200 \
0 0%
[;zmu 2015 2020 P 2030 2015 2016 2017 2018 2019
Lead-Acid Lithium-lon
Observed prices 18% learning rate mm Other s jthium-lon market share (%)
Source: SE4AIl 2020 Source: SE4AIl 2020
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The challenges

The forgotten spot: social integration

» Research on 29 projects in sub-Saharan Africa showed that 60% of the minigrids are
abandoned six months after being implemented! (lkejemba 2017)
» Main reasons: Publicly funded and yet now “owned” by the community
» Lack/absence of local maintenance

» Lack of acceptance of the technology
» Lack of knowledge transfer about the system from the installation organization to the

locals leading to overload

Ownership distribution of the mini-grid projects

m Community
W PPP
M Private

Source: Duran and Sahinyazan, 2021 y m Public
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The challenges

The forgotten spot: social integration

» Research on 29 projects in sub-Saharan Africa showed that 60% of the minigrids are
abandoned six months after being implemented!
» Main reasons: Publicly funded and yet now “owned” by the community
» Lack/absence of local maintenance
» Lack of acceptance of the technology
» Lack of knowledge transfer about the system from the installation organization to the
locals leading to overload

Success determinants:

“On the other hand, successful projects all across the globe share one common
property: having local community ownership. Top-down approaches that exclude
the community’s voices in project development almost always fail over the long term”

( , Why renewable energy 'mini-grids' in remote communities fail and how to avoid it
(theconversation.com))

Source: SE4AIl 2020
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Recap

* Mini-grids have the potential to provide universal
energy access

* Cost effectively
« Renewable based
 Decentralized

* But...
* |Investment costs are often very high
* Funding schemes are required

 AND: projects need to be community
owned to be successful on the long term
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