
THE MINING OF CRYPTOCURRENCY: A SYSTEMS THINKING PERSPECTIVE

12th Annual South African System Dynamics Conference

07-08 November 2024

Khabeer Tayob, Eskom Research, Testing and Development

Topic
Exploring cryptocurrency mining 
through causal loop analysis to 

understand dynamic system 
interactions.

Conference
Presented at the South African 
System Dynamics Conference, 

November 2024.

Objective
Identify and discuss the reinforcing 

and balancing feedback loops in 
cryptocurrency mining.



INTRODUCTION TO CRYPTOCURRENCY AND SYSTEMS THINKING

• Background: Cryptocurrency mining relies on 
blockchain technology and involves complex 
interdependencies.

• Systems Thinking: A holistic method to understand 
interconnections within complex systems, including 
feedback loops.

• Causal Loop Diagrams (CLDs): Used to represent 
feedback relationships, aiding in visualizing system 
behavior.
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METHODOLOGY: SYSTEMS THINKING AND CAUSAL LOOP DIAGRAMS

• Holistic Analysis: Systems thinking examines 
cryptocurrency mining as an interconnected web of 
variables influencing each other.

• Causal Loop Diagrams: Visualize feedback 
relationships to identify reinforcing and balancing 
dynamics in the system.

• Focus Areas: Primary areas: mining efficiency, 
energy use, regulatory impacts, and user adoption.
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CRYPTOCURRENCY MINING ECOSYSTEM: CAUSAL LOOP DIAGRAM

Diagram Overview
A visual representation of key 

feedback loops governing 
cryptocurrency mining dynamics.

Balancing Loops
Illustrates mechanisms like efficiency 

and costs, and coin supply 
stabilization.

Reinforcing Loops
Shows growth drivers such as 
popularity and trading value, 
adoption, and network traffic.



BALANCING LOOPS: EFFICIENCY AND COSTS LOOP

Efficiency and Costs
Increased mining efficiency reduces 
operational costs, creating stability 

within the system.

Energy Demand
Efficiency improvements lower the 
need for computational resources, 

reducing energy consumption.

Technological Advances
Advanced technology enhances 

mining efficiency and decreases the 
hash rate, sustaining profitability.



BALANCING LOOPS: MINING AND COIN SUPPLY LOOP

Computational Requirements
Increased mining activity raises the 

hash rate, requiring more 
computational resources.

Market Equilibrium
Coin supply adjustments help 
maintain a stable, attractive 

cryptocurrency market.

Supply Dynamics
A surge in mining reduces the coin 

supply gap, stabilizing market 
fluctuations.



REINFORCING LOOP: POPULARITY AND TRADING 
VALUE LOOP

Popularity Boost
Increased trading value raises 

cryptocurrency's popularity, 
attracting more miners.

Higher Trading Value
Growing user base and trading 
volume increase coin valuation, 

enhancing market attractiveness.

Mining Surge
Increased popularity leads to more 
miners, intensifying mining activity 

and reinforcing supply-demand 
dynamics.



REINFORCING LOOP: ADOPTION AND NETWORK 
TRAFFIC LOOP

User Adoption
Increased user adoption drives more 
network transactions, strengthening 

cryptocurrency's position.

Higher Network Traffic
More transactions lead to higher 
network activity, which enhances 

trading volume and value.

Trust and Regulatory Scrutiny
Growth in network traffic can lead to 
regulatory scrutiny, impacting public 

trust positively or negatively.



REINFORCING LOOP: INTEGRATED DYNAMICS

Energy Consumption
Increasing energy needs attract 
regulatory scrutiny to manage 

environmental impacts.

Government Regulations
Regulations can either support 
sustainable practices or impose 

restrictions on energy use.

Public Trust
Balanced regulations enhance public 

trust, boosting adoption and 
stabilizing the ecosystem.



SUSTAINABILITY AND ENVIRONMENTAL IMPACT

• Energy Consumption: Mining's high energy 
demands contribute to carbon emissions and 
environmental stress.

• Regulatory Influence: Governments are imposing 
regulations to curb mining’s ecological footprint.

• Innovation in Green Mining: Efforts are underway 
to adopt renewable energy sources for sustainable 
mining practices.
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KEY LEVERAGE POINTS FOR A SUSTAINABLE FUTURE

Energy Efficiency
Implementing energy-efficient 

technologies can greatly reduce 
mining’s environmental footprint.

Regulatory Frameworks
Balanced regulations can encourage 
sustainable practices without stifling 

innovation.

Renewable Energy Integration
Transitioning to renewable energy 
sources is essential for reducing 

long-term ecological impact.



CONCLUSION AND FUTURE DIRECTIONS

Insightful Analysis
Feedback loops offer valuable 

insights into cryptocurrency mining 
dynamics.

Sustainability Imperative
Focus on sustainable practices to 
address environmental and social 

challenges.

Future Outlook
Continued research and innovation 

will guide the path towards a 
balanced, sustainable mining 

ecosystem.
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