
1© Minserv cc 2023

Modernizing the (Gold) Mining Life Cycle 
Digital’s value-add and implications

Frederick T Cawood 
Director Minserv

Professor Emeritus (Mine Surveying): School of Mining Engineering University of the Witwatersrand
Visiting Scholar BGRIMM Technology Group

Visiting Professor University of Johannesburg and China University of Mining and Technology

2023 World Gold Conference  5-7 September 2023, Shenyang New World EXPO



2© Minserv cc 2023

Issues and Challenges

1. Our issues (Not only South African)
• Deeper in an already harsh environment 
• Continuous state of Transition and Defence 
• Vulnerable to geopolitical events and market prices

2. Some challenges
• Mining conditions and Workplace efficiency 
• Specialized skills
• Government understanding

These require sharing leading practices and research
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New opportunities

Mine digitalization is not new
Mine planning and 

production software

Health and safety 
systems

EFFICIENT AND 
SAFE

Resource estimation 
and Mine valuation 

software
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Mine to market 
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As communications improve, the concept 

of a Digital Twin (or System of Systems) 

gained momentum 
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Approach to Advanced Analytics and Automation for the Mining Sector

Business intelligence 
systems

Digitalization
(A good start)

Full automation 
(Ultimate goal?)

Semi-Automation 
(Our next step)

Step 2
Predictive Phase

Predictive algorithms 
and analytics

Step 3
Prescriptive Phase
Automated decisions 

and automation
Company 
Strategy and Law

Human and 
Machine KPIs
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Responsibilities

Competence 
development

K
PI

 
al

ig
nm

en
t

Link value 
chains & 

align over 
MLC

1. Data capturing and 
sensor information

2. Machine presents 
system data

3. Human makes 
decisions

4. Some value 
created

Step 1
Descriptive Phase

INFORMATION 

OVERLOAD
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1. Data analytics 
predicts future

2. Machine optimises 
value chain

3.  Semi-automated 
decisions

4. More opportunity 
for  value creation

1. Analytics say what 
must happen next

2. Optimal value chain  
aligned with MLC

3. De-risked and 
automated

4. Significant value 
created
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Maximizing potential of humans and machines

Wisdom

Knowledge
Decisions

Insight

Analytics

Two questions to ask 
(HBR, 2023)
1. "When does it make 

sense to shift from 
traditional human-
centred methods to 
greater automation 
of analytics and 
decision-making?”

2. "How can we take 
an appropriate 
balance between 
the two?"

Our response will 
determine our future
1. Can we 

communicate with 
machines?

2. Can we design / 
build / install / 
maintain machines?

3. Can we question 
machine answers?

It is our choice who 
should be in charge!

Data

THANK YOU


