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1. How can “SA Incorporated” attract new investment into the sector?
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How can “SA Incorporated” attract new investment into the sector?

Attracting new investment into any business sector involves creating an
attractive investment climate. Some rules:

1. Strong Regulatory oversight (tariff structure, generation licences, wheeling
rules, etc.) the regulator should provide oversight - an umbrella role over the
sector

2. Seta Timetable and stick to it

Run a Transparent and easily understood process

4. Address any Risks within the investment environment to make it attractive
(to the greatest extent possible)

I. construction risk

li. country risk - political force majeure
lii. offtaker/buyer risk

IV. empowerment

V. sector structure

w
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1.1. Regulatory Risk
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Regulatory structures that are under NERSA’s control

From an oversight perspective there are various things that NERSA has
influence over:

Who to award generation licences to:

« The 100MW threshold for private IPPs?

 Prioritise preferred technologies — coal, nuclear, renewables, hydro, gas?
« A level playing field? Transparent rules for Eskom, IPPs, Power Traders

« How should the regulator manage procurement processes vs unsolicited
proposals

« Tariff — price determination methodologies! The subject of this webinar
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1.2. Sticking to a timetable?
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Sticking to a timetable

There are several occasions over the last few years where not sticking to the
timetable has undermined attracting new investors into the sector:

« Refusal on the part of Eskom management during the Zuma era to sign PPA’s
with IPPs — starting with the Redstone CSP project (2016-2018), and then
« Delays to the IPP Office announcement of bid windows 4,5 & 6
« Delays to the update of the IRP 2019. Despite it being a “living” document that is
regularly updated, it was last published in 2019. The latest version is still in the
process of being updated and the noise and the lack of transparency
surrounding the update is undermining confidence in the sector as a whole
« Delays to the completion of Medupi, Kusile & Ingula.
A total cost of R451bn which equated to a cost overrun of R288bn
 |.e. more than double the original contract prices,
« 100% annual contract price escalation, and
« negligible penalties to the contractors for late delivery
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1.3. Transparency
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Transparency in SA’s Energy Sector is unfortunately sorely lacking!

Specific examples of where a lack of transparency is damaging the investment
environment in South Africa. An examination of the “facts” follows:

oW

~N O

The true impact of climate change in South Africa and should we play “catch-up”
or should we be cutting emissions like the Big Polluters from the rest of the
world?

Is there such a thing as “clean coal’?

Is Europe really taking a step back to coal?

Is the renewable sector really trying to displace the coal sector?

Are renewables responsible for the significant tariff increases that SA
consumers have experienced from 2008 onwards?

What are the IRP assumptions and how is the IRP is modelled?

EAF’s and is it reasonable to target 75% given the age and current state of the
Eskom fleet?

10
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G20 of coal power emissions per capita. South Africa is a world leader

Coal power emissions per capita, G20 EMB=R
Annual average from 2015-2020, in tonnes CO2

Australia - T 534
South Korea - [ s,
South Africa - [ 3

United States [ 3.08
China - I 2
Germany ~ [ 2,37
Japan [ 2.0
Canada - [ 1.27
EU-27 - [ .16
World - [ 1.06
Turkey [ 1.03
Russia - [N 1.01
India - [ 0.64
Indonesia* - [ 0.47
Mexico [ 0.19
France - [ 0.12
Brazil -l 0.1
Argentina | 0.04

Source: Emissions from coal power were derived using a standard emission factor for coal generation of 900gC02/kWh and coal
generation data from Ember’s Global Electricity Review 2021. Per capita values were calculated using annual population data from the
United Nations. The analysis excludes G20 countries without coal generation.

*For Indonesia, a four year average was calculated as no 2020 data was available.
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Per capita MWh from various technologies

Per capita electricity from fossil fuels, nuclear and renewables, 2021

B Fossil fuels [l Nuclear [l Renewables
South Africa
India

Australia
Japan

China

World

United States
Germany
United Kingdom
Brazil

France 9.2%

Sweden 31%
0% 20% 40% 60% 80% 100%
Source: Our World in Data based on BP Statistical Review of World Energy & Ember OurWorldInData.org/electricity-mix « CC BY
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Should Big polluters pay up and South Africa be allowed to play catch-up
(the SA COP27 mantra)?

CO:2 emissions per capita vs. share of people living in extreme poverty,
2017 -

Average CO: emissions per capita are measured in tonnes per year. Extreme poverty is defined as living at a consumption (or
income) level below 1.90 "international-$" per day. International $ are adjusted for price differences between countries and
price changes over time (inflation).
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We are running a very old fleet of power plants —is it the Renewable Energy Lobby

that is driving the decision to replace them or is old age that is driving the

process?

® Eskom
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Eskom operates an ageing generationfleet
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= More than half of the stations are over 37 years old

= Replacement/refurbishment of major components requires extensive outage time and is costly

= Primarily due to financial and capacity constraints, much of the refurbishment could not be executed
between 2008 and 2014 as Eskom focused on keeping the lights on
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The scheduled decommissioning of the Eskom coal fleet

Operational coal-fired
capacity in GW

Camden

.
1
]
]
1
1

)

-

40 - Hendrina
n Komati
Grootvlei
74 Arnot

30 -
Kriel

Matla

| /BB o &\\\\\\\\\\\\\\ B8 Duvha
20 A KRR \ ////////////////4\ Tutuies
% 777 Lethabo
' Matimba

S 7'y
10 4 ,o’ ¥ S #. #Ed Kendal

e B8 Majuba
\ Medupi
Kusile (4units)

1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050




VJXVANTAGE GREENX

IRP2019 simulations of Capacity and Energy shortages — Eskom EAF assumption

Shortage from IRP 2019 indicating a dominant short-term capacity gap

& small energy gap until planned new-build capacity comes online

Capacity (shortage) Energy (shortage)

[ew] Supply gap [GWh/yr] Supply gap
10 (from IRP 2019} 5000 (from IRP 2013)
9 ~ 4500
- Stage 8
8 ! 4000
Stage 7 . 1
5 T 3500 Loadshedding (actual)
- Stage 6 2019: 1352 GWh
6 3000
(R60-120bIn cost to the economy)
3 2500 NOTE: Understatement of energy shortages
4 2000 in simulation {conservative estimates)
3 1500
2 1000
1 1 500
J~ Eskom DR* .
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RO LS EALRIRR 2019 demand forecast
(EAF recovery from =67% in 2019 to 75.5% by 2024) @emand forecast immediately growing to 284 TWh by 2025) 2

* Estimated Eskom Demand Response (DR) capability (mostly industrial & energy limited); NOTES: Energy & capacity shortage is demand that cannot be served due to a lack of
capacity (including OCGTs, pumped storage & Eskom DR); Outcomes shown are from deterministic simulations - thus indicative; 997 percentile of capacity & energy shortage is
reported; All IRP 2018 capacity is assumed to come online as planned (Step 3 is always considered implemented); Cost of load shedding is estimated using COUE (cost of unserved

11 energy) = 87.50 R/kWh; Sources: CSIR Energy Centre analysis our future through science
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Actual Eskom EAF = week 42 of 2022

Eskom week-on-week EAF (26) for 2016, 2017, 2018, 2020, 2021 and 2022 to date

85
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Currently the EAF is at 55%

1 2 2 4 S 6 7 8 9 101132131314151617 18192021 222324252627 28293031 323334353637 3839404148243 444546474849505152
Week number
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--------- Poly. {2029) ==ns=sse Poly.(2020) ~ennnene- POly. {2022} “esneaeee Poly_ (2022)
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CSIR simulations of Capacity and Energy shortages — CSIR EAF assumption

Updated EAF & demand forecast indicates further shortage relative to

IRP 2019 requiring capacity and significantly more energy

Capacity (shortage) Energy (shortage)
lew] Supply gap SWh/yr) Supply gap
10 (from IRP 2019} 5000 (from IRP 2019)
9 3 4500
- Stage 8
8 1 4000
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7 3500 Loadshedding (actual)
2019: 1352 GWh
6 3000
(R60-120bIn cost to the economy)
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} Eskom DR*
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dated demand forecast
hnd forecast initially flat & growth to 267 TWh by 2025) o

(EAF from =67% in 2019 to ~64% by 2024) (De

* Estimated Eskom Demand Response (DR) capability (mostly industrial & energy limited): NOTES: Energy & capacity shortage is demand that cannot be served due to a lack of

capacity (including OCGTs. pumped storage & Eskom DR); Qutcomes shown are from deterministic simulations - thus indicative; 999 percentile of capacity & energy shortage is

reported; All IRP 2018 capacity is assumed to come online as planned (Step 3 is always considered implemented); Cost of load shedding is estimated using COUE (cost of unserved
12 energy) = 87.50 R/kWh; Sources: CSIR Energy Centre analysis

our fukure through science
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Why is the EAF relevant?

« REIPP Bid Window 6 attracted 9 666MW of interest. At an EAF of 75% SA may
only need an incremental 4 200MW.

« At an EAF of 55% it may well be that SA needs an incremental 10 000MW from
BW6

« Providing all the tariffs bid are competitive and providing there is sufficient grid
capacity available for each, then a Special Ministerial Determination to award all
9 666MW preferred bidder status could be the right thing to do?

Region PV wind
Western Cape 1 840 2 951
Northern Cape 610 153
Eastern Cape 1012
Limpopo 75
Free State 1795
North West 1230
Total MW 5 550 4116
MW Allocation for PV 1 000 3200
Times over-subscribed 5.55 1.29
Number of bids 33 23
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Is Europe really pivoting back to Coal and is this justification for SA doing the same?

The war in Ukraine has not prompted a Biccsieg o g €3t | Mooy okl D gt B

BloombergNEF PRODUCT BLOG ABOUT SUMMITS CONTACT LOGIN SEARCH

long-term move back to coal, it has
precipitated the temporary
recommissioning of mothballed coal fired
power plants and the acceleration of a
move to Clean Energy.

This is the opposite of what we are being
told by SA’s minister of Resources & After Ukraine - The Great Clean Energy Acceleration
Energy.

The damage to the sector and the
Ministers’ own credibility is substantial i
https://about.bnef.com/blog/after-ukraine- e
the-great-clean-energy-acceleration/

f B in =

September 30, 2022

Twenty years ago, sustainability was the only real driver
of the transition to clean energy. Around ten years ago
there was a major acceleration when it became clear
that wind, solar and batteries were going to become
really cheap; economics aiso started to drive the clean
energy transition. | believe this hellish year is going to

lead to anathar cimmilar accalaration ac it hocoamac cloar
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Regions where new Renewable Energy is cheaper than coal?

REGIONS WHERE NEW RENEWABLES ENERGY IS CHEAPER THAN NEW COAL

EU contries:
Austria
Bulgaria
Croatia

Czech Republic
Denmark
Finland >
France
Germany
Greece o
Hungary . Turkey
Ireland ~
Italy :

Netherlands

Poland

Japan

?
’ \"‘ South Korea

S ODAY

Philippines

R [CDAY |
Portugal

. 2\

’b
Romania , ' Mn;k@ R/ - "
Slovakia ' S
Slovenia Indonesia
Spain ' _
Sweden ‘
United Kingdom

TODAY South Africa
TODAY

[ 4

‘@afbon Tracker ) Source: Carbon Tracker analysis
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Which Technology really is the cheapest?

Lazard - LCOE analysis 2009-2021 (ZAR/kWh)

e Gas Peaker
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= == Nuclear
Solar thermal tower
...... Coal
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4.29
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Solar PV - crystalline
0 0
o "\".I—QL 2.70
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0 - === 261
> 3L B
Zl D ’ . - a» e H.A o o
.26 ,, . L. 10 L.V L.V 2.20
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.r_q.a ............. . PRSI x ». =~ 1. Q 2L e eqe70°° o lkdbeec.. 168
N i AT Ol e & *08 PR 222y S} £0 co0ccccedefQecccccn® . .
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This is what is happening in the rest of the world

Share of global capacity additions by technology

25%

50%
17%

21%

28% 31% 15% 20%

36% 350, 41% 43%
11% 22%,

0,

2% 21% 16% 13% - LA ™

18%

8

8

%
®
o
N

g 12

0, 1 0, 0,
17%M 0o 418% l1w/:

o -~ N wn © N~ [e0] (o)) o -
-« -« - «— - L - - N N
o o o o o o o o (=] o
N N N N N N N N N N
Natural Gas = Hydro = Wind
®m Nuclear m Oil & Diesel Biomass & Waste
u Other - fossil = Geothermal

Source: BloombergNEF. Note: Share of global capacity additions excluding retirements.

* While the rest of the world is pursuing Wind, Solar, Hydro and Biomass projects, the DMRE is heading in
the opposite direction with a strategy comprising Coal, Natural Gas, Oil & Diesel and Nuclear. This
strategy is not based on the economic cost of each technology.

« The recent announcements by President Ramaphosa suggest that there will be a change to this strategy

* Once the Integrated Resource Plan has been revised, it will become apparent just how much of the
President’s new vision Gwede Mantashe intends to implement.
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Global Energy mix by 2050

Power generation mix

4 Historical world power generation mix NEO 2018 power generation n;ix
100% o
0% :
48% solar
80% .
70% Nuclear / and wind
60% oil ; N oo
50% renewables
40%
30%
e 29% fossil fuels
10% by 2050
0%

1970 1980 1990 2000 2010 2020 2030 2040 2050

Source: Bloomberg NEF, IEA.
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It is a fallacy that Eskom tariffs have gone up since the introduction of
Renewable Energy IPPs

Eskom's actual average tariff (i.e. revenues divided
by sales); source: Eskom annual financial statements

— Average tariff (2019 prices)
Average tariff (nominal)
-~ = Eskom-part of average tariff (2019 prices)
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=
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Emerging Long-term Plan (IRP 2019)

Description Coal

Coal

(decommi
ssioning)

Nuclear

Hydro

Storage

Current Base 37149 | 180 | 2100| 2912 | 1474| 1980 300 | 3830 499

2019 2155 244 300 Allocation

2020 1433 114 300 based on

2021 1433 300 818 energy

2022 711 513 1400 1600 needs

2023 750 1000 1600 500

2024 1860 1600 1000 500

2025 1000 1600 500

2026 1600 500

2027 750 1600 2000 500

2028 1000 1600 500

2029 1575 1000 1600 500

2030 2500 1000 1600 500

Ig;'c'irt‘;t;g:g W) 33 364 1860 4600 5000 8288 | 17742 600 6830 4 499
oc/';g;;ﬁt/a('l\':xz';ed 42.62 2.38 5.88 6.39 10.59 22.66 0.77 8.72
?rg(tljcrjc?::l(MWh) 59.5 4.6 8.5 1.2 6.4 18.0 0.6 1.3

Installed capacity

Committed/Already contracted Capacity

New Additional Capacity

Extension of Koeberg Plant Life
Distributed Generation, CoGen, Biomass, Landfill
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1.4. Managing Risks
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Specific Risks that must be mitigated/addressed in South Africa if it is to become
a more attractive Investment Destination?

Issue and how mitigated

Construction risk

Country risk

Force Majeure

Offtaker/buyer risk

Local content/ BEE rules

On time, on budget, to spec, cost overruns, the
construction mafia?

CNED (confiscation, nationalisation, expropriation,
deprivation), riots, war & insurrection. Insurable or
not?

System outages — Acts of God or engineered by the
System Operator?

Power sales to Eskom in its current technically
insolvent state? Will National Treasury guarantees
continue indefinitely? When are we going to see a
stand-alone, financial independent Single Buyer
Office?

Notwithstanding the undeniable need for these rules,
they are nonetheless an impediment to doing business
In SA vs its competitors

28
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2. Conclusion

Lake Turkana — Kenya, Africa’s largest wind-farm v

o ‘
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Sector Structure

A Reformed ESI will look as follows (Source: Roadmap for Eskom)

Reformed Electricity Supply Industry

i Transmission System Market goiiat 42
Generation Y Distribution
Operator (TSMO)
Eskom Gx ==
g
Embedded 2
H 3
o ' Generation 2
Conne;tlon Connection Municipal
an
and Suppl
Dispatch nply
SAPP Agreements
Agreements ith
with . “f'
s Distributors
Peaking =
Other -—
SAPP - South African Power Pool Gx — Eskom Generation entity
LPU - Large Power User Dx — Eskom Distribution entity
IPPs — Independent Power Prod
Embedded Generation—h hold / busi own g ion such as rooftop solar
S
ublic enterprises
A pLEKIC Enberprises 10

Putie Enlerprises.
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This is both the Global and the RSA future of electricity production.

FEW
LARGE POWER PLANTS PRODUCTION

SMALL PRODUCERS

........................

5 §
T MANY
() o o -

CENTRALISED, . DECENTRALISED,
MOSTLY NATIONAL MARKET IGNORING BOUNDARIES

........................

BASED ON LARGE INCLUDING SMALL-SCALE TRANSMISSION
POWER LINES & PIPELINES TRANSMISSION & REGIONAL SUPPPLY COMPENSATION

........................

TOP TO BOTTOM BOTH DIRECTIONS
" 2 ,‘;
i
o~ ACTIVE,
PASSIVE - . CONSUMER . PARTICIPATING

ONLY PAYING IN THE SYSTEM

This is where we are heading. How fast we get there is entirely dependent on how many
new investors SA can attract by satisfactorily resolving the issues identified in the
presentation?
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Thank you




