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JUNIOR AND EMERGING MINERS PURPOSE T s coumen

Junior Miners see their greatest purpose as:

Wealth creation for entrepreneurs who take risks

To spearhead introduction of new technology in mining

To utiisemi ner al resources too s mal |
overhead structures

Source: Junior Mining Research Report, 2019



CRITICAL MINERALS PRESENT OPPORTUNITIES TO BROADEN SOUTH
TY OFFERI

AFRI CA0S COMMODI

2020 EU Critical raw materials
30 critical minerals

Foresighted critical shortage of minerals such as
lithium and cobalt for electric vehicle batteries
and energy storage

2018 US critical and strategic minerals

35 critical minerals

31 of which imports >50% annual
consumption
14 of which 100% import-reliant

rmq MINERALS COUNCIL

NG AND STRENGTHEN THE

US Federal strategy:
Enhance International Trade and Cooperation related
to Critical Minerals

RnSecure access to critical mi nerals throug
international partners [ é] OO

RnSecure access to critical mi nerals throug
international partners, while ensuring that foreign trade practices do not harm

Uu. S. industries and broader national I nter

EU action plan for critical raw materials:
Diversified sourcing from third countries

ASuch strategic partnerships covering extr
particularly relevant for resource-rich developing countries and regions such as

Africa.o

Action 917 Develop strategic international partnerships and associated funding

to secure a diversified and sustainable su
starting with pilot partnerships with Canada, interested countries in Africa

and t heeigibbughsodi n 2021 [ €] .



MANY CRITICAL MINERALS PRESENT EXCELLENT OPPORTUNITIES FOR Tl wineraLs councit
JUNIOR AND EMERGING MINERS IN SA Rl o arsiea

Critical minerals identified by US and/or EU
AI Be CS CO Ga Critical minerals
Bauxite | Berylliumj Cesium gChromiu Cobalt Gallium

e presence and
Ml potential in South

Aerospace e Africa
Pd Pth Earths Re b RU Key
Palladiu PGMs | Elements] Rhenjum| Rubidium| Rutheniu Tantalumj Titaniumj Tungsten] Uranium | Vanadiun] Zirconiu

Dormant mines /
renewed interest

By-product of or
Hf . occurrence in widely

: mined mineral
Hafnium

AS

Arsenic

*
s
Cesium Fluorspary Gallium § Germaniuff Graphite Gold
. Mined mineral
K Re|[Rb|Ru| Sc

Nb | Pd |PtPd

Niobium | Palladi PGMs Rhenium] Rubidium| Rutheniur] Scandiu .Occurrences

U W V Y Zr . Many occurrences
Uranium} Tungsten} Vanadiu Yttrium | Zirconiu

High potential /

Telecoms and
electronics I n

Rare
Earths
Potash | Elements

Indium

Silver

@ Al Co | Cu
Bauxite i Cobalt Copper
Critical to climate !
change control,
- B EED
Capture, EVs MagnesiungSManganesqd Molybdenu Nickel | Neodymiu

being developed




| NNOVATI ON NEEDS MI NI NGé Y e covmen

SCREEN @ ‘ @® ELECTRONICS
)

TOUCH: INDIUM TIN OXIDE 4 ® WIRING & MICROELECTRONICS

nfsfo 0 [ I D
Indium Tin Oxygen Copper Silver Gold Tantalu

MICROPHONES & VIBRATIONS

VT T[S
Nickel Il Dysprosiufillrraseodymifill Terbiu eodymiymGadolini

THE SILICON CHIP Bl <1% recycle rate

‘ . <1-10% recycle rate
Silicon Oxygen Arsenic Phosphorjil Gallium
Europi Dysprosiujill Gadoliniu

- W <25-50% recycle rate
. TK J
BATTERY @ ICASlNG

Lithium Carbon Cobalt M Aluminiu Oxygen Carbon jMagnesi Broming Nickel

GLASS: ALUMINA AND SILICA

asfolx
Aluminiu Silicon Oxygenjll Potassiu

COLOURS: RARE EARTH METALS

Yttrium JLanthanuf Terbiu Praseodymi

Key:

CONNECTING ELECTRONICS B <50% recycle rate

B Non-metal
S n P b (or recycle rate
Tin Lead unknown)
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Over last decade
mining productivity
decreased

by 7.6%

NNOVATI ON

S

Costs
rose by 2-3%
In real terms
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Two-thirds of SA’s
mining output in

upper half
of global mining
cost curve




Il MPROVED ESG | S LI NKED TO GLOBAL COfRvmdcopel |V

ICA

140

Companies with ESG focus, excluding those with products that
have negative social / environmental impact

130 All companies with strong ESG focus

120

o Companies with higher
ESG ratings (from MSCI)
had an average

100 &

90 T 10% higher than
the general market index.

B0

01 18 Q218

= ACWI| SRl Standard (Large+Mid Cap) = ACWI ESG FOCUS Standard (Large+Mid Cap) ACWI Standard (Large+Mid Cap)
Source: S 1 4, M

Mote: haor



e AND | NNOVATI ON HAS A DI RECT LI NK T AR O V
PERFORMANCE

Total Harm Indicator rate per 1000

30.00

25.00

20.00
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10.00
5.00

0.00
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

THI rate per 1000 24.55 23.76 22.87 21.99 17.51 16.81 18.89 19.30 21.11 18.18 15.34 12.34 12.10



Environmental
~~ sustainability

Zero Harm
INNOVATION ‘ /
IN SA MUST BE o/\o/\o/\o
6 PEORLENTRI Ca, - JIEl
NOT TECH-CENTRIC ‘

Economic /

development and
saved livelihoods

Included, thriving
communities



COVID-19 SLOWED THE WORLD, BUT ACCELERATED CHANGE TR nraLs councn

o ﬂ{}\ﬂ o O ﬂ{}\ﬂ o @ O —
G303 idhd o] o e
Before O 0O O m
Multiple queues m mm
A Manual admin processes Phase 3
A Manual blocking of Smart Station
cards
A Incorrect information Phase 4
on the form A Combined stations e-screening
A Systems not integrated A 1T infrastructure support A Engage app
A Separate work stations A Secure resources A HealthSource tablet set A Trial of Phase 2 app
A Long queues A Effective communication up release
A Inadequate resources A System integration A We Care e-permit
A Training & deployment solution
A Awareness campaign
A Training & deployment

The Kumba Iron Ore example (2020) 11



THE MI NERALS COUNCI L0S APPCGENRECH TO Mmébtomat
MODERNISATION

é_’l‘
4O X

Strategy

7’2

Ecosystem

&
®-®

Resources

Credible mining ecosystem
facilitators (PPP)

Human

Resources:
Accelerated,
transformative
innovation capacity-
building programme

People-centric, 4IR-enabled
Modernisation Strategy

Innovation Infrastructure e.qg.
Test Mine, Mining Tech
Incubation

Financial Technology

resources: resources:

Multi-source, significant Technology-related

innovation investment tools to enable
implementation of the
Modernisation strategy

UTH AFR




TO ACHIEVE THIS, THE COUNCIL DRIVES A NUMBER OF NIy taninass couner.
MODERNISATION-FOCUSED PROJECTS

Minerals Council SA
Modernisation projects portfolio

Implementing

partner _ :
Mandela Mining Precinct
Projects A Modernisation Focused Strategy A Longevity of current mines
A Mining Skills 4.0 A Mechanised Mining Systems
A Mpumalanga Coalfields 2030+ A Real Time Information Management Systems
A Data4.0 A Advanced Orebody Knowledge
A Successful Application of Technology
Centred around People
A Test Mine

13
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THE MANDELA MINING
PRECINCT VISION FOR THE
JUNIOR AND EMERGING MINER
- SECTOR

DICK KRUGER T STRATEGIC TECHNICAL
ADVISOR, MANDELA MINING PRECINCT
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MANDELA MIKING PRECINGT
FUIMDS FOE MIKES

MODERNISATION AND JUNIOR MINING

Junior mining is not artisanal mining

Junior mining Is not primitive

A junior mining operation can be modern and mechanised

Mandela Mining Precinct is relevant for Junior Miners

15




MANDELA MINING PRECINCT: MINDS FOR MINES

/ g\\\

MANDELA MIKING PRECINGT

MIMLCSE FOE MIKES
Adopted by Mining
Phakisa 3 7
Fm" MINERALS COUNCIL
20 15 SOUTH AFRICA %@; 552?::1:2; Inrrvation

w REFLEBELIC OF SOUTH AFRICA

Hub & Spoke model
Hub: Mandela Mining Precinct
Spokes: Research partners

2014 2016
SAMERDI Strategy Mandela Mining : : :
Formulated Precinct as Direction and funding
implementation provided to research partners
agency
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A MULTI-STAKEHOLDER GOVERNANCE AND OVERSIGHT
ST R U CT U R E MHN[;E&E?I_EZ‘:&]TS&CINCT

& =y % Departments:

_‘?,g%;f A Mineral Resources and Energy
‘@) A Science and Innovation
7.y A Trade, Industry and Commerce
Rus” y

F" MINERALS COUNCIL
m‘ SOUTH AFRICA

F" MINERALSCOUNcIL. | ~ g ives thiow gh Innovaion
m. e
SSTAEI\,/;EQT,\% 2 EXECUTIVE 11—
m" C s I R COMMITTEE W REPUELIC OF SOUTH AFRICA
CO M M ITTE E V Touchin g lives thiou gh Innovation

(— ) Director

O
(— ) Strategic advisor

(— ) Independent member
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STAFFING

Director

Strategic advisor

Programme managers
Support staff

Interns
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PROGRAMMES

MANDELA MIKING PRECINGT
FUIMDS FOE MIKES

QlICCESSFKFLII
APPLICATION OF MECHANISED MINING ADVANCED OREBODY
AEhe L e b SYSTENS KNOWLEDGE
CENTRED AROUND
PEOPLE (SATCAP)
REAL-TIME
INFORMATION LONGEVITY OF
CURRENT MINES TEST MINE
MANAGEMENT
(LOCM)

SYSTEMS (RTIMS)
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