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Globally, wind deployment increased significantly in early 2000s and 
has since had strong deployment levels of 40-60 GW/yr 
Global annual new wind capacity (2000-2016) 
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Most new wind capacity in 2016 was in China (23 GW) with 
the next closest USA/Germany/India (8.2/5.4/3.6 GW) 

South Africa – 0.4 GW 



RSA installed wind:   
 1.5 GW (end 2016) 

Wind capacity has grown at >20% per year since 2000 with increasingly 
significant role for wind to meet energy requirements globally 
Global annual new wind capacity (2000-2016) 
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Actual tariffs: Reductions in tariff for new, wind, solar PV and CSP with 
wind reduction of ~60%  in just 4 years 
Results of South African Department of Energy REIPPPP 
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Actual tariffs: Reductions in tariff for new, wind, solar PV and CSP with 
wind reduction of ~60%  in just 4 years 
Results of South African Department of Energy REIPPPP 
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Wind supplied 3.7 TWh (1.6%) of South Africa’s system load in 2016 (a 
growing share from just 0.4% in 2014 and 1.1% in 2015) 
Evolution of wind energy contribution to South African electricity mix (2014-2016) 

Sources: Eskom; CSIR Energy Centre analysis 
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A range of scenarios investigated including business-as-usual, least-
cost and decarbonised – with new outcomes the focus 

Part of previous research 1 

(See link below if interested) 

1 See here (Comments on Draft IRP 2016) 

New research outcomes 

https://www.csir.co.za/sites/default/files/Documents/IRP_Update_Assumptions_1904.pdf
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PLEASE REFER TO PAPER  

 

FOR FULL SET OF TECHNOLOGY COST INPUT ASSUMPTIONS 
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South African generation capacity decommissioning schedule – as 
planned for in the Draft IRP 2016 

 

Sources: Draft IRP 2016 
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Electricity sector CO2 emissions trajectories constrain the model over 
time to 2050 – from Draft IRP 2016 

PPD = Peak Plateau Decline 

Sources: DoE (IRP 2010-2030 Update); StatsSA; CSIR analysis 
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Solar PV: Future cost assumptions for solar PV aligned with latest 
projections from BNEF  (≈70% reduction by 2040) 
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Wind: Future cost assumptions for solar PV aligned with latest 
projections from BNEF (≈40% reduction by 2040) 
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Previous CSIR cost input assumptions for CSP 
(same cost decline as per IRP 2010) 
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BW 4 = Aug 2014; BW 4 (Expedited) = Nov 2015     Sources: StatsSA for CPI; IRP 2010; South African Department of Energy (DoE); DoE IPP Office; CSIR analysis  

BW1  BW 4 (Expedited) 



Stationary storage (Li-Ion): Assumed 200 $/kWh (2030), 150 $/kWh 
(2040), 100 $/kWh (2050) – from BNEF, IRENA 
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Demand shaping can provide ≈24 GW/3 GW (demand 
increase/decrease) with ~70 GWh/d of dispatchable energy by 2050 

Sources: CSIR estimates; StatsSA; AMPS survey; Stastista; Eskom;  

Property Unit 2016-2019 2020 2030 2040 2050

Population [mln] 55.7 - 57.5 58.0                  61.7                  64.9                  68.2                  

Number of HHs [mln] 16.9 - 18.1 18.5                  22.4                  26.0                  27.3                  

Residents per HH [ppl/HH] 3.29 - 3.17 3.13                  2.75                  2.50                  2.50                  

HHs with EWH [%] 28 - 33 34                     50                     75                     100                   

HHs with EWH [mln] 4.7 - 5.9 6.3                    11.2                  19.5                  27.3                  

Demand shaping adoption [%] -                    2                        25                     100                   100                   

Demand shaping [TWh/a] -                    0.4                    5.4                    28.3                  26.4                  

Demand shaping [GWh/d] -                    1.1                    14.9                  77.4                  72.3                  

Demand shaping (demand increase) [MW] -                    371                   4 991                25 970             24 265             

Demand shaping (demand decrease) [MW] -                    46                     620                   3 226                3 015                



Electric vehicle demand shaping can provide ~96 GW/4.2 GW (demand 
increase/decrease) with ~100 GWh/d daily dispatchable energy 2050 

Sources: CSIR estimates; StatsSA; eNaTis 
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LC (high-demand) with updated technology cost assumptions – flexible 
capacity with more solar PV/wind and…. storage is deployed 
Scenario: Least-cost - new outcomes (High Demand) 
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LC (low-demand) with updated technology cost assumptions – similar 
to high demand… just at a smaller scale 
Scenario: Least-cost - new outcomes (Low Demand) 
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CO2 emissions trajectory is never binding and water use declines as 
coal fleet decommissions for high and low demand 
Scenario: Least-cost (new outcomes) 
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LC optimal to aim for 15-20% wind (≈15-25~GW) by 2030,  
35-40% (≈40-60 GW) by 2040 and 45-50% (≈60-85 GW) by 2050  
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Combining all of these outcomes (previous and new) – a growing wind 
market is expected… albeit at varying scales of deployment 
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Conclusions 

Deployment of wind in South Africa is primarily as a result of: 

• Favourable technology costs; 

• A world-class wind resource; and  

• Large geographical land area. 

Any new-build capacity in South Africa should include wind as part of the energy mix combined with solar 
PV and flexible supply/demand options 

Conservatively (previous outcomes), LC1 planning outcomes result in wind installed capacity of: 

• ≈15-25~GW (2030); 

• ≈40-60 GW (2040); and 

• ≈60-85 GW (2050).  

With plausible reductions in costs of wind, installed wind capacity (new outcomes): 

• Similar by 2030, ≈15-25 GW; 

• Much higher to 2040, ≈55-70 GW; and  

• ≈70-110 GW by 2050.  

Consistent and growing build-out of wind capacity with LC1 deployment of: 

• 1.4-2.1 GW/a (2020-2030); 

• 2.7-5.1 GW/a (2030-2040); and  

• 3.3-5.8 GW/a (2040-2050). 

 

 

1 least-cost; 2 business-as-usual 


