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FUTURE PATH OF THE COAL |
SOUTH AFRICA

AN | PREDICT THE FUTURE — NO, NO ONE CAN

IS OUR CRYSTAL BALL BETTER THAN ANYONE ELSE’S — NOT LIKELY SO WE RELY
CURRENT POLICIES AND FUTURE PROJECTIONS

WE TRY TO AVOID MEDIA NOISE AND FOCUS ON REAL WORLD DATA
WE AVOID POPULIST SOURCES AND LOBBY GROUP INFORMATION SOURCES

WE REVIEW DATA FROM ACROSS THE SPECTRUM (ARCH CONSERVATIVE TO LEF
WING GREENY), IF THE DATA IS DEEMED CREDIBLE AND PROJECTIONS MODEL
ON A TECHNICALLY AND ECONOMICALLY SOUND BASIS

TEND TO AVOID TRADER TALK FOR LONG TERM PREDICTIONS AS MOST
ORT TERM FOCUSSED
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13LOBAL ENERGY DEMAND
LOBAL COAL DEMAND

SA / REGIONAL COAL SUPPLY

A / REGIONAL COAL DEMAND
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TUTIONS HAVE PROJECTIONS AS TO
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® Other renewables
Wind
Solar

Hydro

Biomass
. I l @ Nuclear
Natural Gas
I @ Oil, liquids
I I I I @® Coal
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Note: “Other renewables” includes wind and solar for OPEC.
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ENERGY DEMAND DRIVES GLOBAL COAL DEMAND
RIVERS OF GLOBAL ENERGY DEMAND ARE:

JPULATION (GROWTH)
)VERTY ALLEVIATION



GLOBAL ENERGY D
POPULATION GROWTH
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GLOBAL ENER

POVERTY ALLEVIATIC

‘\ READINGRAPHICS
\_,&

Ideas Come Alive

World Population & Income levels as of 2017

4 |add 2l FRA

. Dnnkmg water: Buckets . Dnnklng water: Outdoor tap
o Transport: Sandals, bicycles ¢ Transport: Motorcycles

o Cooking: Small gas stove » Cooking: Proper stove

¢ Food: Buy some food/rear o Food: Fridge, variety of dishes
chicken o Other: Can afford medical

o Other: Unstable electricity, bills & high school education
light bulbs for kids

o Drinking water: Hot/cold water
indoors

o Transport: Cars, airplanes

o Cooking: Full kitchen

¢ Food: Huge variety

¢ Other: >12 years of education

o Drinking water: Mud-holes

o Transport: Walk barefoot

o Cooking: Using firewood

« Food: Eat what you grow/find
o Other: High child mortality
rates (can't afford antibiotics)

‘ =1 bil people Income: per person per day, adjusted for price differences Source: Gapminder

CO, EMISSIONS BY INCOME
ENERGY DEMAND HAS A

EXPONENTIAL RELATIONS

DEGREE OF POVERTY A
50% OF EMISSIONS
RICHEST 14% OF T
AND
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GLOBAL ENERGY C

POVERTY ALLEVIATIO
AN EXPONENTIAL RELATIONSHIP WITH DEGREE C

Number of peoble by income Number of people by income

Number of people by income

J
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GLOBAL ENERGY

GLOBAL PER CAPITA CO

Energy per capita by region
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THE DAWN OF THE

FOURTH
INDUSTRIAL
REVOLUTION

Cloud Computing

Augmented Reality

Multilevel customer
interaction and
customer profiling

3.0
Computing / Internet
Nuclear Energy

l:] 2-0 1

©000
Assembly Line

G

Steam Engineering

Mobile Devices

loT platforms

1. Digitization / Integration
of value chains Location
detection
technologies

INDUSTRY

2. Digitization 3. Digital
of product business
and service models and d
customer interfaces
access

Advanced
human-machine

Authentication &
fraud detection

Smart Sensors 3D printing

& shockoe

Enterprise Mobile Solutions

Apps for the Fourth Industrial Revolution
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more energy than Germany

reducing the demand for oil and

shifting it to static power sources
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JPULATIONS WILL GROW

OVERTY ALLEVIATION IS ACCELLERATING
IRIS A REALITY

NERGY DEMAND WILL GROW

’RIMARY ENERGY DEMAND WILL SHIFT FROM MOBILE TO STATIC
ARTICULARLY IN TRANSPORTATION

NEWABLES WILL DEFINITELY INCREASE MARKET SHARE
AND WILL SHIFT EASTWARDS



GLOBAL COAL DEI

5 - PARIS COMMITMENTS AND ACTUAL B

GHCOzyr Global fossil fuel production
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Fossil fuel consumption byv fuel type. World

Fossil fuel consumption is given in terawatt-hour eguivalents (TWh).
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G

Global coal power
A %S

Drag the slider to explore coal capacity changes since 2000. . :"a
Year: Future -’-‘:’: ':h :
o AL,
P y ":-\‘

® Closing @ Operaing ® New @ Under construction
© Planned

Region: All Map: Satellite
Al regions v Satellite v

Operating: 1,783,292 ww 232 133 v 306,651 v

1 1 1 1
Capacity (MW)

N
100,000 - ——'—“7""

f T T T T T T
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Data courtesy of CoalSwarm. Interactive by Rosamund Pearce with data wrangling
Dby Simon Evans for Carbon Brief Licensed under Creative Commons.

e: https://www.carbonbrief.org/mapped-worlds-coal-power-plants
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Global power capacity by source in the Stated Policies Scenario
Solar PV

2000 2010 2020 2030 2040

The power mix is being reshaped by the rise of renewabies and notural gos. In 2040, renewables account
for nearly holf of total electricity generation. Courtesy: IEA
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\GEST EVER — DOES NOT SUGGEST DRC

SA Export and Domestic Price History (ZAR) 2004 - 2021
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I Coal
" Nuclear
Hydro
o Storage
Solar PV
Wind
CSP
Gas and Diesel

Other

Installed Capacity in % by Technology in 2019

" Coal
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Hydro
1 Storage
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Wind
CSP
Gas and Diesel
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ESKOM DECOMIS

Ambitious RE pathway

Ambitious RE pathway ; Annual Capacity Built

Feasible build programme
results in more capacity being

) riy overbuild results in
built earlier, especially Solar P

tapered programme

Smooth, realistic coal u Armat
dedine mMata
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LVES STILL FACE A COAL SUPPLY CLIFF —IGNO
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WHAT IS COMITTED TO AT COP CONFERENCES AND WHAT HAPPENS
THE GROUND ARE VERY DIFFERENT

COAL WILL LOSE ITS MARKET SHARE HOWEVER IN REALITY DEMAND |
LIKELY TO REMAIN FAIRLY CONSTANT TO 2040

CURRENT COAL PRICES SUPPORT THIS NOTION

THERE REMAINS ROBUST DEMAND FOR COAL FROM ESKOM DESPIT
KOM BEING A VERY DIFFICULT CUSTOMER

OM IS COMPETING WITH OTHERS FOR BETTER QUALITY COA
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NO LONGER SEXY AND IS DEEMED TO BE AN UNATTRACTIVE INVESTMENT BY F
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COAL SUPPLY
LEADS TO LACK OF SUPPLY

Investments in coal remain constrained
Supply growth limited

GLOBAL THERMAL EXPORT MINE CAPITAL EXPENDITURE VS NEW CASTLE COAL SPOT PRICE FOR 6,700 KCAL/KG
Unit: US$ M Unit: USS$/t
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BANK AREA HAS LIMITED LIFE LEFT WITH FEW LARGE FUNDABLE PROJECTS REMAINING. IF T
RE REALLY ATTRACTIVE THEY WOULD HAVE BEEN MINED

UNDING IS DIFFICULT TO OBTAIN

WATERBERG COAL IS UNLIKELY TO COME TO PASS BEYOND GROOTEGELUK—- POOR QUALITY , NO WA
POOR ECONOMICS. GROOTEGELUK IS A SUBSIDISED PROJECT NOT DRIVEN BY MARKET ECONOMICS.
THERE ARE NO MORE COAL DUSTBINS IN THE FORM OF POWER STATIONS PLANNED

FREE STATE RESOURCESD ARE TOO POOR QUALITY TO BE ECONOMICAL
LIFE OF MINE FOR THE GOOD RESOURCES OF MOST BIG PLAYERS END AROUND 2028 - 2035

IF PRICES REMAIN ROBUST, LIFEX AND GREENFIELD PROJECTS MAY MATERIALISE BUT SA RESOURCES
ARE NOT PARTICULARLY ATTRACTIVE

AVERAGE STRIP RATIO FOR ESKOM, (BASED UPON COST ESTIMATES) IS NOW 4.0-5.2
AVERAGE STRIP RATIO FOR EXPORT, (BASED UPON COST ESTIMATES) IS NOW 5,5-6,5
LIFEX PROJECTS ARE NOT LIKELY TO IMPROVE THOSE

OAL PRICES WILL DRIVE ECONOMICS

ERE WILL BE A REGIONAL SHIFT IN SUPPLIERS

ISTICS WILL BECOME MORE IMPORTANT THAN ON SITE OPERATIONS
ORTUNATELY TFR WILL PLAY A BIGGER ROLE IN THE FUTURE OF COAL
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FUTURE PATH OF THE COAL |
SOUTH AFRICA

NERGY AND ZIVUMA HAVE DONE EXTENSIVE WORK EVALUATING THE FU
ONAL COAL AND ENERGY MARKETS CONSIDERING:

THE ROLE OF COAL IN THE ENERGY FUTURE
REMAINING NATIONAL AND REGIONAL RESOURCES
OPERATING MINES AND THEIR LOM STATEMENTS

NEW POTENTIAL PROJECTS AND THEIR LIKELIHOOD OF SUCCESS AND PRODUC
MIX.

CONOMICS OF NEW PROJECTS AND THEIR LIKELY ABILITY TO BE FUNDED

JLLOWING SLIDES PRESENT OUR CONSOLIDATED OUTLOOK FOR COAL

) BE NOTED THAT THESE PROJECTIONS ARE BASED UPON A LONG TERM AVERAGE EXPORT
ROUND $90/TON - $105/TON, (UP FROM A PROJECTION OF 585/TON IN 2020)
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ESKOM SUPPLY A

Eskom Supply 2020 - 2050
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DOMESTIC SUPPLY

A Domestic Market Suppliers

Somkhele

NCC Roodekop
s Morupule Motheo
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mmm Domestic other mines
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SOUTH AFRICA

E JET IS NOT A THREAT TO THE COAL INDUSTRY

CAN BE VIEWED AS HIGHLY BENEFICIAL FORM OF PRODUCTIVE
REHABILITATION , SOMETHING THAT PARTICULARLY THE MINING INDUSTRY H
HISTORICALLY BEEN VERY SHORTSIGHTED ABOUT

IT ADDRESSES THE SOCIO ECONOMIC FUTURE OF THIS REGION — BE GRATEFUL
AND UPSKILL

IT SEEKS TO MAKE BEST USE OF EXISTING ENERGY INFRASTRUCTURE FOR
PRODUCTIVE USE

AS SOUTH AFRICAN’S WE SHOULD CELEBRATE EVERY MEGAWATT OF ANY
OURCE BEING PUT ONTO THE GRID

COAL PEOPLE WE SHOULD STOP SEEING THE INDUSTRY AS A VICTIM ANLC
RT TO INNOVATE TO UTILISE THE RESOURCES IN A MORE INTELLIGENT
ENT MANNER
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OBAL AND REGIONAL ENERGY DEMAND IS SET TO RISE
OT ALL OF THE ENERGY DEMAND CAN BE TAKEN UP BY RENEWABLES
THERE IS A ROBUST FUTURE FOR COAL FOR THE NEXT 20 YEARS
SUPPLY IS BY FAR A BIGGER CONCERN THAN DEMAND

COAL PROCESSING WILL PLAY A BIGGER ROLE GOING FORWARD AS ESKOM SEEKS
BETTER COAL, IN SITU QUALITIES DECLINE AND LOGISTICS PLAYS A BIGGER ROLE

THERE WILL BE A MATERIAL REGIONAL SHIFT FROM THE CURRENT COAL HUBS
UNDING IS A CONSTRAINT BUT WILL FAVOUR SMALLER, LOW STRIP RATIO EASY

JET IS NOT A THREAT, IT IS AN OPPORTUNITY FOR SKILLED PEOPLE
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