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https://www.irena.org/publications/2022/Jan/Renewable-Energy-Market-Analysis-Africa
https://www.irena.org/publications/2022/Jan/Renewable-Energy-Market-Analysis-Africa

Comparison of historical GDP growth rates to country stability rankings !
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https://www.brookings.edu/research/spotlighting-opportunities-for-business-in-africa-and-strategies-to-succeed-in-the-worlds-next-big-growth-market/
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FIGURE 1.9 Growth's decline was steepest in Southern Africa, 2020-21
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Structure:

_ Natural monopoly and national electric utility, Eskom, dominates the sector.

_ Electricity generation is mainly thermal coal-powered electricity (82%).

_ Most thermal plant is over 40 years old (versus 25-30-year-old std. plant life).
Financing:

_ Eskom has ZAR 337 billion in debt (US$ 19 Billion) and most of which is government-
guaranteed, and National Treasury will provide R 254 billion (US$ 14 billion) in direct
and indirect relief between 2023-2025 (2023 Budget Speech)

Productivity and Economic Impacts:

_ 207 days of load-shedding or brown-outs in 2022 vs. 71 days in 2021 (2023 Budget , =
Speech). Estimated 280 days of load-shedding in 2023 (FNB, 2023) -

| 4

_ Estimated economy-wide -productivity losses of ZAR 1 - 4 billion per day (Stages 2 and <N
o)which translates into 30% of Gross Domestic Product (GDP). PR |

B
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https://www.eskom.co.za/investors/integrated-results/
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Monthly Eskom generation capacity breakdown Last Refresh Date : 2023=11=07
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https://www.eskom.co.za/dataportal/outage-performance/monthly-eskom-generation-capacity-breakdown/

=S
Lob
DEVELOPMENT FINANCE CENTRE

Hourly UCLF « OCLF trend

MW

Graduate School

BUSINESS

16 000 =

South Africa — Electricity Status April 2024

FULL
COLOUR

THINKING . &+

Last Refresh Date : 2024-04-15

15 000

13000 »

14000 = ’

12000

1 Apr

3 Apr

5 Apr

T Apr

Dates

9 Apr

11 Apr

13 Apr

) AMBR )

Source: (Eskom,2024)




~

waez  South Africa’s Electricity Challenge _ cowour 2o

THINKING . 3%%

=
L
GSE
LG e
DEVELOPMENT FINAMCE CENTRE

- Requires ZAR 1 Trillion/CHF 50,7 Billion in new investment by 2030
— 33000 MW in new generation capacity from solar, wind, gas, and storage (IRP).
— REI4P has delivered 100 projects and 6500 MW at R 200 billion in investments
« Very limited space for Government and Eskom to borrow from Capital Markets

— Post-COVID pandemic sovereign debt level projected at 89 percent of GDP by 2025/26.

— Eskom is technically insolvent:- generates only half the cash for its debt service.

 Requires immediate implementation of fundamental reforms ~
— Attracting private sector-led investment in distributed generation and distribution. S
— Establishing an independent transmission system and market operator. N
— Transmission Grid reconfiguration ~ ZAR 180 billion/CHF 9,7 billion. E
— Integrating green hydrogen into IRP and attracting investments ~ ZAR 200 Billion/CHF 10,7 billion. ‘r‘ <

— Capacitating National Energy Regulator (NERSA), municipalities, and other sector players.

..........
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https://www.irena.org/publications/2022/Jan/Renewable-Energy-Market-Analysis-Africa
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Changes to Schedule 2 of the Electricity Act (2022)
— Own-generation capped at 1 MW, then TOMW, then 100 MW, and now uncapped in 2022-23.
— Seismic shift or “liberalization” of the electricity sector.

Presidential Climate Change Commission (2023)
— Just Transition commitment to adding 8500 MW of renewable generation capacity by 2030.

— Seismic shifts in required capabilities, business models, and state-bureaucracy re-configurations.

Emergence of New Sector Actors (2022-2023) ~

— Small and Embedded GCenerators (SEGs), Prosumers, Independent Power Producers (IPPs), <

Municipalities, Licensed Energy Traders, and National Energy Regulator (NERSA). B
Tax Incentives (2023) E
— 2023 National Budget Tax Credits (ZAR 4 billion to individuals & ZAR 5 billion to companies). ;1

N

— Rooftop Solar contributed 4883 MW (10% of total installed generation cap.) in September 2023. o -
“.

N

'

..........

R A



FULL ™™ X

2 Centralized vs Decentralized Systems _ coous

THINKING .

 Target Cascading structure is composed of multiple levels.
» Linking variables and responses are identified.

Electricity Supersystem Optimal Design Model
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Source: (Papalambros, 2023)



Extending Capabilities Perspective

Infrastructure Sector Specificities Task’s Capability Structure

- High uncertainty changes RCS Required capability structure (RCS)

(i.e., required scale, scope, degree of

- Capital intensive and highly specific p—|  Lacitness) —

investments with strong interdependencies

Task Performance

- Natural monopolies due to physical Capability

networks and long life cycles of large

technical systems — p— gap ey
- Multiple objectives

Actual capability structure (ACS)

- Limited options for strategic change (i.e., actual scale, scope, degree of
tacitness) =

renders ACS

inadequate

Source: Worch, Truffer, Kabinga, Markard and Eberhard (2012b) p. 22.
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« Reform support and expertise will be required in the following areas:
— Just Energy Transition (JET) and Private sector-led investment ~ ZAR 1 Trillion/CHF 50,7 Billion

* Distributed Generation and Distribution.

* Deploying Al and Fintech solutions in generation and distribution revenue collection, respectively.

— Establishing an Independent transmission system and market operator.

+ Transmission Grid reconfiguration ~ ZAR 180 billion/CHF 9,7 billion. -
+ Establishing decentralized power markets and trading platforms.

— Technology and investments in green hydrogen ~ ZAR 200 Billion/CHF 10,7 billion. &
* Unlocking the Green Hydrogen Value Chains <

— Capacity Building: i
* National Energy Regulator (NERSA) E
* Primary and Secondary Municipalities "
* Independent power producers “ \

* Prosumers and Small and Embedded Power Producers

..........
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Action Research for Capability Building

" Implementing an agil approach to build capabilities fast with 12
partners (6 municipalities, 6 IPP)

= Developing replicable, easy-to-apply guidlines for capability building in v
municipalities & IPPs
~
Build-Measure-Learn: Design Thinking Process
S— oy ideasm Mon  Tue Wed Thu Ffl h

+ Shadowing
+ Seek to understand

Q.I’C

+ Non-judgmental : Ie
* Mockups E
et m ‘““ LEARN
: l?e“rar?:tquicklv E"""
PROTOYPE Make a CKETCH EL!DE Build a TEST
Competing on The realishe with fagel
c,lmose & s°|u-hen1 best PROTOIYPE C-\'Shm.":

TARGET

+ Understand impediments |
= What works?
* Role play
https://dschool.stanford.edu + Tterate quickly
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Similarities ‘
Sustainability
— Climate Change (Decarbonization)
— Capabilities (Municipalities, IPPs, SSEGS)
— Business Models (Decentralized Power???)

Differences

— Extreme Urgency (constrained headroom to
resolve frequent blackouts before May 2024
elections; slow economic growth, low
investor confidence and investments; high
youth unemployment; and high rate of
inequality)
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* Similarities
e Sustainability
— Climate Change (Decarbonization)

— Capabilities (Cantons, Utilities, and IPPs)
— Business Models (Decentralized Power)

* Differences

— Less Urgency (some headroom to make
adjustments)

UNIVERSITY of the
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