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THE CURRENT GLOBAL MINING LANDSCAPE
Four forces reshaping the global mining landscape

The window for SA to position itself as a preferred critical minerals supplier, with modernised, low-carbon, ESG-
compliant operations, is open now. Delay cedes competitive ground to faster-moving peers.

Implication 
for SA

Geopolitical 
instability

US tariffs (10% baseline, 
Apr 2025) sparked a 

global trade war. WTO 
forecasts 1.5% decline in 

global goods trade — 
directly hurting SA's 
export-dependent 

mining sector.

Resource 
nationalism rising

Governments impose 
export restrictions, tax 
hikes & local content 

rules. Risk scores climbing 
in major mining 

jurisdictions — especially 
across Africa.

Critical 
minerals race

Copper, lithium, cobalt, 
rare earths & uranium are 

now geopolitically 
strategic. SA holds critical 

deposits but lacks a 
finalised strategy to 
capitalise on them.

ESG & CBAM 
pressure

EU's Carbon Border 
Adjustment Mechanism 
(CBAM) takes full effect 

Jan 2026. Mining 
companies must 

measure, report & reduce 
embedded emissions to 
maintain market access.
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CONTEXT & PURPOSE
To boost the South African Mining sector global competitiveness

Commissioned by Minerals Council South Africa in 2025 in partnership with RIIS to assess where SA stands and what it must do differently.

This report is the foundational research input to Modernise-athon 2 (Nov 2025), which will set Minerals Council South Africa’s 
innovation agenda for 2026–2030.Key takeaway 

Define 
modernisation and 

identify key 
innovation priorities 

for South Africa’s 
Mining Sector

Case studies 
benchmark South 

Africa against other 
countries mining 

sectors

Analyse successful 
innovation initiatives

Develop strategic 
recommendations
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WHY MODERNISATION MATTERS
Mining modernisation is an urgent strategic priority for South Africa’s economy

Modernisation is not optional — the costs of standing still are greater than the costs of transformation.Key takeaway 

Drivers of modernisation Key hurdles

• Economic benefit
• Technological innovation
• ESG compliance
• Health & safety

• High CAPEX costs
• Labour ecosystem risk
• Regulatory landscape
• Limited collaboration

6.2%
GDP contribution 
(2025)

470K
People employed in 
2025 (-0.6% from 
2024)

45%
Share of SA exports
(R816 billion)

>90%
World platinum 
supply
controlled by SA

Minerals Council South Africa defines modernisation as “a process of transition and transformation of the mining industry of yesteryear and today to that of 
tomorrow.”
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SA INNOVATION PRIORITIES 
Drawing on the work published by CSIR and MMP on mining modernisation, key innovation priorities for 
the South African mining sector were identified to boost global competitiveness

SA's innovation priorities are well-defined. The critical gap is implementation speed, funding, and cross-sector 
coordination.Key takeaway 

These priorities align closely with SA Cabinet- approved Critical Minerals & Metals Strategy which outlines potential to create 2.3 million 
jobs and boost GDP 12% by 2030 through local beneficiation but only if energy, logistics, skills and regulatory challenges are resolved.

Digital 
transformation
& automation

Exploration &
mineral

intelligence

R&D & 
intellectual

property

Decarbonisation 
& energy 

modernisation

Skills for the 
future

Inclusive & 
responsible
innovation

Value addition & 
beneficiation

South African mining innovation priorities identified
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GLOBAL 
BENCHAMARKING 
CASE STUDY
Country selection, competitiveness framework & PESTLE 
approach
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METHODOLOGY
10 Nations assessed across three roles: visionaries, competitors & contemporaries

Global competitiveness 
assessment
Adapted WEF Global 
Competitiveness Index across 6 
themes, graded high / medium / 
low using publicly 
available data.

Country selection
SA as benchmark; countries 
classified as Visionaries 
(innovation leaders), 
Competitors (rival mineral 
producers) or Contemporaries 
(similar structural contexts).

Innovation initiative 
case study
One key initiative per country, 
linked to SA's innovation 
priorities, evaluated against the 
PESTLE framework to identify 
enabling and hindering factors.

The framework provides a consistent, evidence-based lens across 10 countries, enabling direct comparison with SA as the 
baseline.Key takeaway 

Enabling environment
Governance, 
regulation, 

infrastructure, 
capital access.

Human capital
Skills, education, 
diversity & future 

workforce readiness.

Markets & value 
chains

Commodity 
dominance, patents, 
beneficiation, critical 

minerals.

Advanced technology
Digitisation, 
automation, 

innovation across the 
value chain.

Sustainability
Renewable energy, 

net zero targets, 
circular economy, ESG.

Health, safety & 
security

OHS standards, 
occupational disease, 

emergency 
preparedness.

Assessment Themes
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SOUTH AFRICA | THE BASE CASE
SA has world-class mineral wealth, strong capital markets — and critical modernisation gaps

SA has the raw materials to lead but the regulatory, skills, and technology gaps must be closed with urgency and coordination.Key takeaway 

Strengths Critical gaps

• World-leading PGM, manganese & chrome reserves.

• Robust JSE capital market (40+ listed mining companies).

• Widespread ESG reporting (90% of JSE-listed firms comply).

• R1.3T private sector investment (2013–2022).

• Improving safety record: fatalities down from 104 (2016) to 41 (2025)

• Regulatory: 5 000+ unresolved mining rights; 83rd/180 on Corruption 
Index. (2024)

• Technology: <10% deep mines use autonomous vehicles; <25% use 
AI/digital twins.

• Skills: 18% of engineers trained in AI; 62% of firms cite digital skills 
shortage.

• Beneficiation: only ~25% of minerals processed domestically.

• Infrastructure: Transnet 149Mt vs 185Mt target; 6.8% output lost to 
load-shedding. 

6.2%
GDP (2025)

>70%
World PGM 
reserves

R861B
Total primary 
sales (up 7.3%)   
(2025)

41
Fatalities 
(2025)

R60B
Lost to theft/ 
illegal mining 
(2024)

5 000+
Unresolved 
mining right 
applications
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COUNTRY SCORECARDS | COMPARATIVE OVERVIEW
Australia, Sweden, Canada & Chile lead — SA scores medium-low with gaps in tech & 
governance

High Medium Low ← SA scores medium-low overall — critical gaps in technology adoption, enabling environment & governance

Australia Sweden Canada China Chile USA India Brazil Saudi 
Arabia

South 
Africa

Enabling
environment High High High Med High High Med Med High Low

Human
capital High High High High High Med Low Med High Med

Markets &
value chains High High High High High High Med High High High

Advanced
technology High High High High High Med Low Med High Low

Sustainability High High High Med High Med Low High Low Med

Health,
safety & sec. High High High Low High Med Low Med Low Med

Overall High High High Med High Med Low Med Med Med

Visionaries Competitors Contemporaries 
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LESSONS FOR SOUTH AFRICA
SA’s direct competitors combine strong policy, capital, and critical mineral positioning

In order for South Africa to remain globally competitive, it needs to be actively learning from countries it considers to be 
visionaries, competitors and contemporaries Key takeaway 

VISIONARIES

• Visionaries succeeded by aligning policy, 
infrastructure, R&D ecosystems & 
industry standards simultaneously — not 
in sequence.

COMPETITORS

• Competitors are investing billions in 
innovation, digitisation, and value chains. 
SA must move faster to remain relevant 
in global mineral markets.

CONTEMPORARIES

• Contemporaries haven’t perfected their 
models yet, but they are experimenting 
and there are key lessons South Africa 
can take from their examples.

What can we do?
• Strengthen public-private R&D 
• Modernise rail, port & digital infrastructure.
• Boost VET programmes in green & digital 

mining
• Scale gender and youth participation

What can we do?
• Reduce bureaucratic red tape preventing 

mining permitting 
• Develop financial instruments such as tax 

incentives for modernising technologies
• Strengthen value chain relationships to bolster 

beneficiation

What can we do?
• Accelerate regulatory reform, while 

maintaining transparency
• Invest in mineral beneficiation to capture 

more value
• Increase RD&I investment
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INNOVATION INITIATIVES | OVERVIEW
10 real-world innovation initiatives — each aligned to a South African priority

Country & initiative Innovation priority Value chain Investment Funding

Australia: AutoHaul — Autonomous Railway Digital Transformation Transportation US$940M Private

Sweden: HYBRIT (Hydrogen Breakthrough 
Ironmaking Technology) — Fossil-Free 
Steelmaking

Decarbonisation Processing US$730M Public & Private

Canada: Mining Innovation 
Commercialization Accelerator (MICA) 
Network — Mining Innovation Hub

R&D & IP Development Cross-cutting US$142M Public & Private

China: 5G-Enabled Smart Mining Digital Transformation Extraction US$1.8B Private

Chile: Seawater Desalination (Copper) Inclusive & Responsible Mining Processing US$3.43B Private

USA: Department of Energy (DOE) Critical 
Materials Innovation Hub R&D & IP Development Cross-cutting US$120M Public

India: National Council for Vocational 
Education and Training (NCVET) Mining Skills 
Programme

Skills for the Future Cross-cutting US$661K/yr Public

Brazil: Vale Tailings Dam Decharacterisation Inclusive & Responsible Mining Processing US$1.6B+ Private

Saudi Arabia: Saudi Geological Survey (SGS) Exploration & Mineral 
Intelligence Exploration US$530M Public

South Africa: ARM SmeltDirect Smelting 
Technology Value Addition & Beneficiation Processing US$180M Private
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INNOVATION HIGHLIGHT | SOUTH AFRICA'S OWN INNOVATION
SmeltDirect: SA has a world-class innovation ready for commercialisation

SA already has a world-class energy innovation in SmeltDirect. The barrier is now policy, not technology.Key takeaway 

ARM SmeltDirect
Developed and piloted by African Rainbow Minerals (ARM) + Glencore since 2012. Now being commercialised.

300%
More efficient than 
traditional smelting

70%
Less electricity vs 

conventional

80%
Reduction in Scope 1&2 
emissions (renewables)

700
Jobs per 200 000 tonnes 

produced

US$180M
Capital cost to retrofit a 

200 000t/yr smelter

Why it matters Critical success factors What SA must do now

• Preexisting infrastructure reduces financial 
barriers to adoption

• Experienced workforce (minimal upskilling 
required)

• Matches a specific national challenge: 
reduced electricity consumption

• Fast-track SmeltDirect through regulatory 
approval.

• Create co-funding mechanism for smelter 
retrofits.

• Link to Just Energy Transition & ferroalloys 
strategy.

• Include in SEZ and beneficiation hub 
planning.

• Retrofits existing smelters — no greenfield 
required.

• Processes low-grade ores currently 
unsaleable.

• Could revive SA's ailing ferroalloys industry.

• Potential to create tens of thousands of 
jobs at scale.
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WHAT MAKES SUCCESSFUL INNOVATION 
Successful innovation is an ecosystem challenge requiring coordinated action

Addressing the issues facing the sector often can seem overwhelming, especially when framed as a simultaneous action but the 
trick is coordinating the already existing efforts [forging ecosystems] .Key takeaway 

Supportive Policy and Regulatory Environment

Strategic Investment and Access to Funding

Strong Collaboration and Partnerships

Technology and Infrastructure Readiness

Skills and Organisational Capability

Sustainability and Stakeholder Alignment

The power of coordinated action

The Ladder 
Analogy
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EMERGING
CONCLUSIONS
Five systemic findings from the global analysis
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EMERGING CONCLUSIONS
Five systemic findings that explain why modernisation succeeds – or fails

The innovation ecosystem paradox: these five factors are self-reinforcing — breaking through requires simultaneous, coordinated 
intervention across all of them.Key takeaway 

Infrastructure 
nexus 

Modernisation 
requires strong 

institutional, physical 
AND innovation 
infrastructure 

simultaneously. 
Developing just one 

or two creates 
incomplete 

capabilities. SA faces 
gaps in all three.

01

Regulation–
modernisation 

feedback 

Clear, consistent 
policy drives 

modernisation which 
attracts investment 

which demands 
better regulation — a 

virtuous cycle. SA's 
regulatory 

uncertainty breaks 
this loop.

02

Human capital–
technology mismatch

Developing countries 
face a critical skills 

gap that limits ability 
to adopt, adapt and 
innovate on mining 

technologies. 

03

Public-private 
partnership 
efficacy gap

Most countries offer 
similar innovation 
incentives — but 

developing nations' 
weaker institutions 

produce inferior 
results. Funding 

without 
implementation 
capacity widens 

the gap.

04

Technology diffusion 
bottleneck

Innovation 
concentrates in large 
mining companies; 
diffusion to SMEs is 

slow. In SA, large 
houses self-fund 

modernisation while 
junior miners are 
increasingly left 

behind.

05
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CONCLUSIONS
The innovation ecosystem paradox: Why developing countries fall further behind

Institutional capacity, infrastructure, skills and innovation are mutually dependent — weakness in one undermines all others.

Developed countries overcame this paradox through decades of coordinated investment. SA must break the circular dependency 
at multiple points simultaneously, not wait for conditions to be 'perfect'.Key insight 

How to overcome it

Coordinated approach
Start with simpler tech; build complexity as each component strengthens.

Targeted clustering
Concentrate resources in specific mining regions rather than spreading thin.

International partnerships
Leverage foreign expertise to accelerate ecosystem development.

Sustained commitment
Ecosystem development takes decades — consistent public and private 
commitment is essential.

Innovation
ecosystem

paradox

Policy &
regulation

Physical
infrastructure

Innovation
ecosystem

Institutional
capacity

Human
capital
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