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Western Cape Context

Climate change
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Conceptual Model
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Dynamic Model: Water Sector

Water supply sub-
models
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index

Water sector 
investments sub-
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management
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Dynamic Model: Electricity Sector

Electricity supply 
sub-models

• Nuclear 
electricity supply

• Gas power 
electricity supply

• Pumped storage 
electricity supply

• Solar PV 
electricity supply

• Wind electricity 
supply

Electricity demand 
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share sub-models

• Total electricity 
demand

• Total electricity 
supply

• Demand & 
supply gap

• Electricity 
generation share 
of each 
technology

Electricity sector 
investments sub-

model

• Investment 
allocations to 
electricity 
generation 
technologies

• New electricity 
generation 
capacity

Electricity sector 
water use sub-

model

• Water 
consumption for 
all sources of 
supply

• Total electricity 
sector water 
consumption

11



Methodology: A System Dynamics Approach

Policy 
design and 
evaluation

Testing

Formulation 
of the 

simulation 
model

Formulation 
of dynamic 
hypothesis

Problem 
articulation

12



Methodology: A System Dynamics Approach

Policy 
design and 
evaluation

Testing

Formulation 
of the 

simulation 
model

Formulation 
of dynamic 
hypothesis

Problem 
articulation

13



Scenarios
Scenario Investment 

in water 
supply

Desalination 
technology 
type

Thermal 
energy from 
waste heat

Solar energy Required 
investment 
(million R)

BAU No - - - -

1 Yes MED No None 3 811

2 Yes MED Yes None 3 816

3 Yes MED No FPC 4 012

4 Yes MED Yes FPC 4 017

5 Yes RO No None 4 468

6 Yes RO No PV 6 213 14



Water Stress Index
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Electricity demand supply gap
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Air Emissions from Electricity Generation
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Conclusions
Capital cost Electricity demand 

supply gap
Air emissions from 
electricity 
generation

1 6 6

2 5 5

3 4 4

4 3 3

5 2 2

6 1 1

Best

Worst
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Recommendations

Matters that require further investigation:
• Running costs
• Brine disposal
• Saldanha Bay’s environmental regulations
• Alternative interventions
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THANK YOU
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