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EXECUTIVE SUMMARY: GRID OPPORTUNITIES & CHALLENGES ACROSS AFRICA

Resilient and efficient grids

Healthy electricity grids are critical for achieving sustainable energy for all

Countries have an opportunity to provide leadership on
resilient and efficient electricity grids by committing to
the Global Energy Storage and Grids Pledge. Initially only
2 countries from Africa committed to the pledge at
COP29, while there are now there are 7 out of the 54
countries from Africa committed to the pledge. By
making more data and information available, our goal is
to support more country commitments to the Pledge and
support an action agenda on grids through COP30.

As energy systems evolve, strong grids will be the
backbone of a decarbonized world, enabling climate
resilience, energy security, and economic growth.

Future-ready grids and mini-grids must be adaptable,
shock-resistant, and capable of integrating growing
shares of clean energy. Modern grids must handle bi-
directional, intermittent renewable flows, requiring
upgrades in digitalization, storage, interconnectivity, and
smart planning.

Investing in grid infrastructure is crucial to meeting the
pace and scale of renewable deployment—scaling from
3,870 GW in 2023 to at least 11,000 GW by 2030. To
enable these investments, this project looks to support
data-driven decision making on grids and electricity
system networks.
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EXECUTIVE SUMMARY: GRID OPPORTUNITIES & CHALLENGES ACROSS AFRICA

Assessing grids

Five categories can support data-driven assessments of power and transmission project

status and readiness for investment.
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EXECUTIVE SUMMARY: GRID OPPORTUNITIES & CHALLENGES ACROSS AFRICA

Assessing grids across 5 categories

Examining 10 countries in Africa, trends shows that grids have favorable policy environment
and grid development ecosystem; however, higher priorities for action include digitized grid

operations and massive grid expansion to consumers.
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KEY FINDINGS: REGIONAL AND COUNTRY GRID INSIGHTS

Common opportunities across Africa

Each country is different, but regional trends are useful to programmatic design.

Electricity Policy Maximizing flexibility Regional leadership and cooperation
Commitment to grid development varies  African countries have yet to face Progress in system planning, economic
across African countries, with few significant grid issues from variable regulations (tariffs and ratio setting),
pledging to the Global Energy Storage  renewable energy integration, benefit  and technical regulations (grid codes)
and Grids Pledge, though all have from power flexibility resources (gas,  highlights the need for broader
renewot?le targets and most ensure hydro, and growing interconnectors),  expertise and clear principles to
equal grid access; power sector have strengthened transmission grid ~ support rapid power system transition,
structures range from §tcte—owned to and have started demand flexibility with regional cooperation through the
gablndicd mquets, V\{'th Egypt, Kenya, through time of use tariffs and demand African Union and power pools
and South Africa moving toward . . ..
7 _ response. Supply and demand offering a foundation for efficient

competitive markets and growing e . . .

: : flexibility innovation and provide cost  resource sharing, cross-border trade,
regional trade through increased . _ ) )
: i efficiency and capacity growth and strategic environmental
interconnector capacity. n

opportunities. assessments.
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KEY FINDINGS: REGIONAL AND COUNTRY GRID INSIGHTS

Electricity Market Structure

Diverse power mixes, low consumption, and growing opportunity.

African countries in this project can be grouped into three  Most countries, except South Africa and Egypt, have per

electricity generation profiles: dominant fossil fuels capita electricity consumption below the Modern Energy
(mainly gas) with hydro as a secondary source; strong Minimum of 1000 kWh/year, making on-grid expansion
clean electricity with hydro and fossil fuels (mostly crucial for economic and social development. While
natural gas); and coal-dominant (South Africa) without reserve margins are generally high, they may deplete
natural gas. The first two groups differ due to water quickly with growing electricity access and demand,
resource availability, with Eastern Africa having better especially in countries with low firm capacity. All

access to hydro. countries currently have small VRE shares, no renewable

power plants in the connection queue, and no
curtailment issues.

SUSTAINABLE ENERGY FOR ALL



KEY FINDINGS: REGIONAL AND COUNTRY GRID INSIGHTS

Grid Development Ecosystems

Uneven grid planning, rising energy grid needs, and regulatory gaps.

While many countries recognize the importance of
integrated power system planning and have adopted
least-cost, geospatial approaches, not all have published
forward-looking plans aligned with accelerated energy
transition goals or adequately assessed variable
renewable energy (VRE) deployment. Renewable
development zones and evacuation corridors are limited,
mainly seen in Nigeria and South Africa, and some
countries rely on outdated or unrealistic supply-demand
projections.

Transmission capacity is generally sufficient except in
Nigeria, and while interconnector expansion efforts are
underway, asset age and lack of data constrain
modernization and VRE integration. Regulatory
frameworks and private-sector participation exist across
countries, but inconsistencies in tariff-setting, cost
allocation, and institutional capacity hinder investment
effectiveness and the realization of system planning
objectives.
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KEY FINDINGS: REGIONAL AND COUNTRY GRID INSIGHTS

Grid Operations

Transmission rules evolving, but gaps remain in pricing, codes, digitalization.

Many countries have rules for transmission cost
allocation and rate setting, but methodologies and clarity
vary, affecting cost-reflectiveness and private sector
confidence, while wheeling charges are generally non-
discriminatory, though not always transparently
published—especially in vertically integrated systems.
Power trade via interconnectors would benefit from
clearer operational charge rules, and most grid losses
originate from distribution systems, highlighting the need
to reduce both technical and commercial losses.

Grid codes often include provisions for VRE and non-
synchronous generators, but their scope and detail differ,
with some needing updates to address VRE-specific
requirements, resource adequacy, and flexibility. Real-
time dispatch, VRE forecasting, and competitive
procurement of ancillary services are limited, and low
digitalization readiness hampers advanced market
operations, underlining the need for improved grid code
design and digital infrastructure.
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KEY FINDINGS: REGIONAL AND COUNTRY GRID INSIGHTS

Grid Services to Consumers

Access gaps persist; affordability, grid expansion, and scale are critical

Among the assessed countries, only Egypt has achieved  Electricity service quality is monitored through standards

universal electricity access, with urban areas generally like SAIFI and SAIDI, and although residential tariffs are
well-served, but rural access remains low in several generally affordable, some low-access countries face
countries, making grid expansion essential. Most high tariffs that burden vulnerable populations, despite
countries have low per capita electricity consumption financial support mechanisms. Achieving cost reductions

relative to the Modern Energy Minimum target, and while and broader access requires coordinated efforts in

off-grid technologies are important for access, they alone system planning, regulatory reform, business model

cannot support higher consumption without innovation, financing, and demand stimulation, as well

complementary grid development. as improving the affordability and effectiveness of
connection fees and support schemes.
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KEY FINDINGS: REGIONAL AND COUNTRY GRID INSIGHTS

Sustainability and Just Transition

Strong ESIA frameworks in place; SEA implementation needs strengthening.

All assessed countries have strong environmental and While many countries have strategic environmental
social impact assessment (ESIA) frameworks for assessment (SEA) frameworks for broader grid planning,
transmission and interconnector projects, often aligned implementation is inconsistent, and greater

with international standards and driven by donor transparency, stakeholder involvement, and public
requirements, with robust implementation, public disclosure are needed. Strengthening SEA can support
consultation, and compensation practices. Most also renewable energy development by reducing project-level
have stakeholder engagement and resettlement planning ESIA burdens, and while some countries maintain
processes in place. relatively low carbon intensity due to significant

hydropower in their energy mix, some countries still have
higher carbon intensity from fossil fuel power generation.
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KEY INDICATORS: REGIONAL AND COUNTRY GRID DATA AND INFORMATION

Electricity grid policy and mar

High/Low
Power system size (MW, 2022) N/A
RE share in power mix (2022) 2_77';:&%2%
VRE share in power mix (2022) 58‘436'1':2%&92(’"(‘5

Annual average growth of VRE

installed capacity RS Zambi)

-7.6% Dominica
(over 5 years, 2017-2022)
Average annual growth in electricity | 37.5% Bhutan/
demand (over 5 years, 2017-2022) | -14.0% Lebanon
System flexibility 100 Gabon /
(sub-indicator of WEF ETI, 0-100) 1.1 Mongolia
Demand projection (2030) N/A
Generation supply target (2030) N/A
Grid target / strategy in national Yes/
policy / planning or NDC No
Yes/
Independent regulatory body No

Egypt

59,301

10.5%

5.7%

29.2%

1.7%

G515

N/A

N/A

No

Ethiopia

5,734

91.5%

7.4%

4.8%

3.9%

95.6

N/A

17500 MW

No

E5ile)
30.5%

1.8%

-8.9%

8.8%

99.7

5479 MW
(peak)

7606 MW

No

Note: RE renewable energy; VRE variable renewable energy; RE share in power mix high and low are high and low for Africa only
Data sources: US EIA; WEF; National documents of respective countries (See each country profile and Appendix 2 in the full re port)

Kenya Rwanda
3,747 12,036 (2020) 295
42.2% 65.4% 50.2%
19.8% 3.1% 8.6%
59.2% 14.1% 8.5%
1.1% 3.6% 9.4%

84.0 98.1 N/A
192 TWh 397 MW
SEAD MY (IRENA) (peak)
4689 MW 56 GW (total)
(3650 MW firm 43 GW (on-grid) 547-562 MW
capacity) (IRENA)
Yes No Yes
Yes Yes Yes

65,871

15.5%

14.1%

113%

-2.0%

32

34-5 GW

90.9 GW

Tanzania

1,818
32.5%

1.0%

5.9%

5.6%

99.3

4878 MW
(peak)

6390 MW

ket structure

Uganda
1,450 3,948
77.4% 82.6%
6.5% 2.4%
16.2% 295.3%
10.3% 3.5%
N/A 94.2
1644 MW AR
(peak)
2300MW 10013 MW
Yes Yes
Yes Yes
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KEY INDICATORS: REGIONAL AND COUNTRY GRID DATA AND INFORMATION

Electricity grid development ecosystem

Global

High/Low

South .
Kenya Rwanda . Tanzania | Uganda
Africa
Transmission circuit length 1158 km
(km, 2022) N/A 54507 km 21397 km 6472 km 8739 km 8229 MW (June 2023) 33 194 km 6139 km N/A N/A
Transformer capacity (MVA, 2022) N/A 199517 MVA N/A 9642 MVA 5455 MVA N/A N/A %I\jilf:iOZ’(\)AéA) 6519 MVA 64455 MVA 10407 MVA
1 0/ (o)
Annturzlnz\rﬁrsus?fn%.r::’g;::o of NA 3.3% 4.2% 2.2% 4.6% N/A (373}2?@ Dz Bty N/A (ongéeyﬁor
(over 5 years) (2019-2024) (2017-2022) (2018-2023) (2019-2024) 2021-2024) (2019-2024) (2019-2024) 2022-2023)
YiREim tra;j;\]l:i;\jr\}vc)onnectlon N/A Not reported ~ Notreported  Notreported  Notreported Notreported Notreported Notreported Notreported Notreported  Not reported
Gz '”ﬁ:;f;”;:gf/‘f;;s CCIPEEy éﬁgjﬁe;ﬂ:;’s’ 840 6000 438 2145 872 257 (7) 7180 100 2400 (7) 2090
Distribution Transformer capacity 100344 MVA 15149 MVA 146927 MVA
(MVA) N/A (June 2023) N/A N/A (FY 2023/24) N/A N/A (2024) N/A N/A N/A
Distribution overhead and cable N/A 578588 km N/A N/A 310312 km N/A 29504 km 375760 km 163804 km 70565 km 12500 km
length (km) (June 2023) (FY2023/24) (2023) (2024) (2023) (2024) (2022)
A””““l'is;’zsgtehgEnggl‘;‘yg:r:)'b”t'“’” A 2.6% N/A N/A 6.4% N/A 3.9% 12% 9.6% 6.0% N/A
Economic regulations - grid tariff -
determination/ its cost ;0/,:: Yes / Yes Yes / No Yes / Yes No / No Yes / Yes Yes / Yes Yes / Yes Yes / Yes No / No Yes / Yes
reflectiveness (Y/N)
Private participation / investment in Yes Yes - Yes Yes - Yes - Yes Yes
transmission asset development Y;Z/ . Ye;h (imited with EPC Ye,sh (with multiple biz (A WIth EPC iy e b (imited with EPC(limited with EPC i gpc ana 1P Yes
(Y/N) (limited with EPC) & consultancy) (limited with EPC) iy butp:ogrnegsz]s in i) but changesin but changes in

Note: RE renewable energy; VRE variable renewable energy; EPC Engineering, Procurement & Construction; IPT Independent Power Transmission.

Data sources: US EIA; National documents of respective countries (See each country profile and Appendix 2 in the full report)

progress) progress)

models)
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KEY INDICATORS: REGIONAL AND COUNTRY GRID DATA AND INFORMATION

Electricity grid operations

Transmission grid loss
(total, %, 2022)

Distribution grid loss
(% of power generation)

RE curtailment ratio in transmission
(%)

RE Priority dispatch (Y/N)

Note: RE renewable energy.

Egypt Ethiopia Ghana Kenya Rwanda i?:zz Tanzania | Uganda Zambia
% oy, 17:9% 18.1% 293% 22.7% 14.2% 13.6% 11.0% 12.9% 19.2% 103%
NA 22.5% (2021) N/A 30.0% (2022) 18.0% (2023) 25.0% (2022) N/A 9.7% (2023) N/A 17.6% (2022) N/A
NA N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Y,\elz/ Yes No Yes Yes Yes Yes Yes No Yes No

SUSTAINABLE ENERGY FOR ALL

Data sources: US EIA; National documents of respective countries (See each country profile and Appendix 2 in the full report)



KEY INDICATORS: REGIONAL AND COUNTRY GRID DATA AND INFORMATION

Electricity grid services to consumers
Hg'ﬁ/‘l’_‘(‘)'w Egypt Rwanda Tanzania | Uganda

Electricity access (2022) o L 100% 55.4% 85.1% 76.0% 60.5% 50.6% 86.5% 45.8% 47.1% 47.8%

81.65 Pakistan /

SAIFI (2023) 0.02 Japan 8 N/A 36.3 6.9 N/A 21.7 (2022-23) 6.0 46.8 N/A 49
243.6 Zimbabwe /
SAIDI (2023) 0.04 Japan 2.0 N/A 55.9 120 N/A N/A 30.5 20.9 N/A 51.2
Electricity consumption per 50,512.9 Iceland /
capita (KWhiyr/capita, 2022) 14.2 Sierra Leone 1592.2 85.9 571.8 178.1 1445 62.5 3348.7 1211 84.0 747.7
0.704 Jamaica /
Average residential tariff (USD/kWh) 0.002 Cote 0.048 0.039 0.138 0.102 0.91 0.215 0.154 0.081 0.217 0.054
d'lvoire
Consumer tariff subsidy / pricing Yes/
support (Y/N) No Yes No Yes Yes Yes Yes Yes Yes Yes No

SUSTAINABLE ENERGY FOR ALL
Note: SAIFI System Average Interruption Frequency Index; SAIDI System Average Interruption Duration Index.
Data sources: US EIA; WEF; National documents of respective countries (See each country profile and Appendix 2 in the full re port)



KEY INDICATORS: REGIONAL AND COUNTRY GRID DATA AND INFORMATION

Electricity grid sustainability and just transition

ESIA process for transmission
projects (Y/N)

Established public consultation /
compensation framework and
procedure (Y/N)

Carbon intensity of power sector
(g CO2eq/Whyr)

Global

High/Low

Yes/
No

Yes/
No

8373 Montenegro
/0 Many

Note: ESIA environmental and social impact assessment.

Data sources: US EIA; National documents of respective countries (See each country profile and Appendix 2 in the full report)

Yes

Yes

426.6

Yes

Yes

0.24

Yes

Yes

iz

Yes

88.1

Yes

BHIoY

Yes

3194

882.16

Tanzania

277.4

Uganda
Yes Yes
Yes Yes
73 96.8
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KEY INDICATORS: REGIONAL AND COUNTRY GRID DATA AND INFORMATION

Availability of data by category and country
I ) = ) e ) ) e e e

1. Electricity grid policy and market 8/10 9/10 10/10 10/10 10/10 9/10 10/10 10/10 9/10 10/10
structure 80% 90% 100% 100% 100% 90% 100% 100% 90% 100%
o e e el ; . 9/10 6/10 6/10 9/10 4/10 7/10 9/10 9/10 6/10 6/10

- Flectricity grid development ecosystem 90% 60% 60% 90% 40% 70% 90% 90% 60% 60%
) ey e 3/4 2/4 3/4 3/4 3/4 2/4 3/4 2/4 3/4 2/4

- Hlectricity grid op 75% 50% 75% 75% 75% 50% 75% 50% 75% 50%
4. Electrici rid services to consumers 6/6 46 6/6 6/6 4/6 5/6 6/6 6/6 e o

: g 100% 67% 100% 100% 67% 83% 100% 100% 67% 100%
5. Electricity grid sustainability and just 3/3 3/3 3/3 3/3 3/3 3/3 3/3 3/3 3/3 3/3
transition 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Total by count 20/33  24/33  28/33  28/33  24/33  26/33  31/33  30/33  25/33  27/33
y country 88% 73% 85% 85% 73% 79% 94% 91% 76% 82%

SUSTAINABLE ENERGY FOR ALL
Note: Further data may be available in country data and information repositories but were not discovered during this pilot project.
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(SEforALL) is an independent

Sustainable Energy for All

international organization that works in partnership with the

United Nations and leaders in government
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in line with the Paris Agreement

energy for all by 2030
on climate change.

leaves no one behind and brings new opportunities for

SEforALL works to ensure a clean energy transition that
everyone to fulfil their potential.
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https://www.facebook.com/sustainableenergyforall
https://www.youtube.com/SEforALL/featured
https://www.linkedin.com/company/seforall
https://twitter.com/SEforALLorg
https://www.instagram.com/seforall/
http://seforall.org
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