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Learning objectives 

 Renewable energy (RE) & Africa 

 Battery as the next ‘enabling’ disruptive technology 

 Advanced battery R&D @ CSIR 

 Business case for Africa 



Renewable Energy & Africa 

Key drivers 

o Climate action (curbing environmental pollution) 

o Economics & improved quality of life (Africa, women and energy) 

 

Implications 

o Clean mass transportation 

o Clean energy generation (utility) 

o Off-grid energy for the rural poor (Africa)  

Courtesy: UNIDO 

Uganda's solar bus 

Courtesy: BBC News 



Battery Technology: Enabling Renewables 

Battery adoption is growing exponentially (Berenberg, BCG, etc). 
 

Battery is the next disruptive technology  

       (after digital cameras and cell phones)   

Three sectors that will experience huge disruption:  

 (1) Automotive   (2) Utilities (3) Mass transportation  

Renewables (Solar and Wind) could “erode 

the economics of the incumbent Utility, 

particularly if it is a high-cost operator”.                          

     - Warren Buffett 



1)  Disruption in automotives: 

 EV market to grow 14-fold from $10bn in 2014 to $140bn 

by 2020 (Berenberg, Feb 2016) 

 

 
 

 

Key drivers:  

o Favourable regulations to curb air pollution 
 

o Falling battery/EV costs (the war will be mass market) 
 

o Improving product range (e.g., Chevy Bolt, Tesla Model 3) 
 

o Ongoing expansion on fast-charging infrastructure   



2)  Disruption in utilities: 
 battery storage to grow from ~$0.5bn in 2015 to a ~$14bn 

market by 2020 (Berenberg,2016) 
 

 

 

Key drivers:  

o Increasing renewables investment  
     (creating unpredictable generation, thus making load & frequency management difficult)  

 

o Economics of residential “solar-plus-battery” are improving 
 

o Aggressive renewable energy generation targets  
    (Hawaii 2030,100%; NYC 2030, 50%; EU 2020, 20%; California 2020, >1.3 GW) 

 

o Distributed power generation and micro-grids threaten the 

centralised distribution model.  
   
(NB: Incumbent utilities with renewable /storage investment will be least threatened) 

SAFT  



3)  Disruption in mass transport: 

 Pure & hybrid electric bus market to grow from $18bn in 

2015 to $60bn by 2020 (Berenberg, Feb 2016) 

 

 

 

 

Key drivers:  

o Favourable regulations to curb air pollution 

  (China, US and EU) 

 

o Decline in the cost of fast-charging infrastructure costs 
 

o New and low-cost fast-charging battery technologies 

 (LTO-based batteries) – reducing ‘range anxiety’.  



Grid-scale rechargeable batteries 

 Lithium-ion batteries: State-of-the-art… next decade! 

 Lithium-air batteries: Excellent, costly…still experimental 

 Redox-flow batteries: Good, but expensive chemistry  

 Zinc-air batteries :Low-cost, large-scale storage 

 Sodium-ion batteries: Low-cost, large-scale storage 



• Price arbitrage (time-shifting of electricity) 

• Industrial peak-shaving (demand-charge management) 

• Frequency regulation 

• Power reliability (security of supply) 

• Black-start service 

• Voltage-control 

• Transmission & Distribution upgrade deferral 

• Island / distributed generation or off-grid storage 

 Grid-scale Rechargeable Batteries in Utility 

Sub-Saharan Africa, the way to go! 



CSIR Energy Storage RD&I Infrastructure 



Some patented products from local raw manganese oxide:  

• Lithium manganese oxide (LMO) 

• Lithium manganese nickel oxide (LMNO)  

• Lithium nickel manganese cobalt aluminium oxide (NMCA)  

Powder > 10 kg 
Pilot-scale 

Technology 

demonstration  

CSIR RD&I Impact Pathway on Batteries 



Business case for investment in Africa 

21stcentech.com 

~ 24% population with access to electricity  

Solar-plus-Battery 

Empowered Africa  

Africa is the sunniest continent on Earth 



"The negative scenario is ... Africa 

once again will be exploited by 

Western countries and companies 

that have invested much higher in 

the fourth industrial revolution"  

    -Adam Ikdal, Director, Boston Consulting Group. 

“Africa does not have the time for 

traditional power roll-outs. The 

continent cannot transform without 

power. We are losing the opportunity 

to leapfrog out of poverty by failing to 

invest in energy” 
       - Adewale Tinubu, Chief Executive, Oando  

"Without access to affordable, 

reliable, sustainable energy, Africa 

cannot really take advantage of 

the 4th industrial revolution”. 
 

Governments "should do for the 

energy sector what they did for 

mobile telephony: you deregulate, 

you privatise, you incentivise, 

private capital will come in". 
 

- Kandeh Kolleh Yumkella (former UN under-S-G) 

--- What the leaders said at 

the WEF Africa 



Email: kozoemena@csir.co.za 

Thank you 


