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Agenda 
• A global energy system transformation is well underway: Renewable 

energy (RE) and storage cost deflation is entrenched and ongoing 

• Investment in thermal power generation globally is structurally 
challenged, stranded assets are rising and bank capital exiting. 

• India’s CEA has an ambitious roadmap for 523GW of renewable 
energy by 2030. Such a rate of transformation will be challenging, 
particularly for grid balancing of variable renewable energy (VRE). 

• India is best served pursing all viable technology solutions for grid 
balancing: peaking gas; pumped hydro storage (PHS); utility scale & 
behind the meter batteries; faster ramping coal; solar thermal (CSP); 
DRM; Power-to-X & grid interconnectivity. 

• We examine three other leading markets like California, Germany 
and South Australia to compare balancing tools. 

• A time-of-day pricing signal is needed to incentivize peaking power. 
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Renewables are very deflationary 

2 



Renewable Record Lows Continue to be Set 
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Global energy systems are transitioning 
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IEA’s World Energy Investment 2019 



109 global financial institutions  
are exiting (thermal) coal 

• CommBank of Australia & Sumitomo of Japan announced new policies in Aug 2019 
• Suncorp of Australia and Chubb of the U.S., KfW Germany & EIB, July 2019 
• DBS, UOB & OCBC of Singapore & MUFG of Japan, Hannover Re of Germany & UBS of 

Switzerland ceased offering coal power plant financing in April/May 2019. 
• MAPFRE of Spain, UNIQA of Austria and QBE of Australia exited thermal coal insurance March 

2019, and SDIC, the first in China. 
• Varma, Finland and VIG of Austria exit coal insurance/divest coal holdings Jan/Feb 2019 
• Citi US ceased offering coal-fired power plant project finance globally Dec 2018 
• Generali of Italy coal exit Nov 2018  

- follows SCOR France, Munich RE of Germany, Swiss Re Zurich, all in 2018 
• Standard Chartered UK exiting coal power plant financing globally Sept 2018 
• Marubeni Corp Japan exiting coal fired power plant development Sept 2018 
• Dia-Ichi Life then Nippon Life of Japan ceased overseas coal insurance May & July 2018  
• Sumitomo Mitsui Trust Bank Japan introduces global coal exclusion July 2018 
• HSBC stops most coal power lending (except 3 emerging market countries) April 2018  
• Wells Fargo announces a US$200bn RE target for 2030 in April 2018  
• BBVA Spain exits coal/US$100bn RE in Feb 2018  
• APRA’s Geoff Summerhayes Nov 2017, ASIC’s John Price June 2018 RBA’s Guy Debelle in 

March 2019 all talked about systemic financial risks of climate change 
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A new announcement on average every week in 2019 



The Largest Renewables Tender Ever 

6 Source: CleanTechnica, China Approves 22.8 Gigawatts 
Of Solar PV For 2019 Subsidies, 15 July 2019 
 

At an average tariff of 
Rmb33/kWh 

(US$48/MWh), 
delivery by 2020, 

down 35% the price 
of 2018 FiT for projects 

completed 2019. 

https://cleantechnica.com/2019/07/15/china-approves-22-8-gigawatts-of-solar-pv-for-2019-subsidies/
https://cleantechnica.com/2019/07/15/china-approves-22-8-gigawatts-of-solar-pv-for-2019-subsidies/


China Aims to Dominate the next 
Industrial Revolution, Globally 
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China aims to be the 
world leader in zero 

emissions industries of 
the future, including 

vertical integration up 
to the raw materials 

needed. China 
chooses not to play by 
western stock market 

rules. 

Source: https://www.afr.com/business/mining/how-china-will-rule-the-next-industrial-
revolution-20190515-p51ngs  

https://www.afr.com/business/mining/how-china-will-rule-the-next-industrial-revolution-20190515-p51ngs
https://www.afr.com/business/mining/how-china-will-rule-the-next-industrial-revolution-20190515-p51ngs


China Electricity 8 

China electricity 
Jan-June 2019: 

IP +6.0% yoy 
Total +3.3% 

Thermal +0.2% 
Hydro +11.8% 

Nuclear +23.1% 
Wind +6.6% 
Solar +11.2% 

 

June 2019 China 
had 750 GW of RE 

including: 
354 GW hydro 
193 GW wind    
186 GW solar 

Source: National Bureau of Statistics China, June 2019 



Indian VRE was 9.2% of 2018/19 
Generation 
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Source: Central Electricity Authority India, IEEFA calculations 



Indian Thermal Power Capacity Net 
Additions down 80% in three years 
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Source: Central Electricity Authority India, IEEFA calculations 



Karnataka #1 RE State in India 11 

Source: IEEFA report: India has a new leader in renewable energy, 24 July 2019 
http://ieefa.org/ieefa-report-india-has-a-new-leader-in-renewable-energy/  

http://ieefa.org/ieefa-report-india-has-a-new-leader-in-renewable-energy/


Indian Renewables are the low cost 
solution, and deflationary thereafter 
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Source: Adani Green Energy Investor Presentation May 2019 



13 California: Renewable Energy at a 
Record High 

 
• Renewables generated 34% of California’s 2018 total electricity. 

• In August 2018, California enacted Senate Bill 100, setting a target of 
100% carbon-free electricity by 2045 (60% by 2030). 

• From 2020 all new houses must have rooftop solar & 2025 for C&I. 

• In 2018, PG&E launched construction of the world’s two largest utility-
scale battery projects to-date: a 300MW/1,200MWh and a 182.5 
MW/730MWh project (both supplied by Tesla). 

• June 2019 saw LADWP sign a PPA for the proposed 400MW Eland 
solar project at US2.0c/kWh (zero escalator for 25 years) & 
200MW/800MWh of energy storage at an additional US1.3¢/kWh. 

• June 2019 saw GE close a 10 year old Californian ‘baseload’ gas 
power plant, one-third of the way through its engineering life. 

• Gas peakers, batteries, CSP, DRM and grid interconnectivity. 



America is exiting coal 
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Note: Like the IEA, the 
EIA continues to get 

their forecasts entirely 
wrong.  

Trump vowed to bring 
back coal. 

US coal production in 
2019 to-date is -9% yoy. 

There will be no 
recovery. 



15 Germany: Renewable Energy at a 
Record High 

Source: Fraunhofer ISE, August 2019 

https://www.energy-charts.de/energy_pie.htm


16 Germany: Renewable Energy at a 
Record High 

• YTD 2019, renewable energy contributed a record 46.9% of net 
electricity generation across Germany (with VRE at 34.1%).  

• A new German monthly record high of 54.6% of total generation was 
set in March 2019, well on track to achieve its target of generating 
65% of its electricity from renewable sources by 2030. 

• Cumulative installs of large scale batteries across Germany more 
than doubled in 2019 to reach 371MW. 

• By the end of 2018, some 120,000 households and commercial 
operations had already invested in solar integrated battery systems. 

• Germany is developing hydrogen & RE-to-gas technology for long 
term storage & demand-supply management. 

• Germany is also undertaking the world’s first commercial scale 
deployment of DRM technologies in the aluminium smelting industry, 
a smelter with the equivalent of a virtual battery of 2,000MWh. 



17 Australia: Renewable Energy at a 
Record High 

Source: Hugh Saddler, The Australia Institute, National Energy Emissions Audit, July 2019 

In South Australia, 
VRE represented 

48.9% of total 
generation in the 
12 months to July 

2019. 



18 Australia: Renewable Energy at a 
Record High 

Source: Hugh Saddler, The Australia Institute, National Energy Emissions Audit, July 2019 



19 Australia: Renewable Energy at a 
Record High 

• In the year to July 2019, RE contributed a record 23.1% of net electricity 
generation across Australia (with VRE at 15.8%).  

• In South Australia, VRE generated 48.9% of total generation. 

• The Australian Energy Market Operator is developing long term thinking 
with its electricity Integrated System Plan for a massive uplift in interstate 
grid connectivity while also enabling VRE hubs. 

• Australia is evaluating a massive expansion in PHS: US$4bn Snowy 2.0 of 
2,000MW/350GWh; Hydro Tasmania’s Battery of the Nation of up to 
2,500MW/30GWh; and six private projects of 200-250MW each. 

• Batteries are being expedited, both utility scale and behind the meter, to 
go with 2GW of annual rooftop solar adds. 

• CSP, gas peakers, virtual power plants and DRM are all being added. 

• Alinta Aug’2019: expects to close 1.1GW Loy Yang B lignite power plant 
15 years ahead of its 2047 closure plan due to ever lower cost VRE. 
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Time of Day Price Signal 

• In all markets, either government balance sheets and / or time-of-
day price signals / Time of Use are needed to incentivise peaking 
power technology deployments to complement ever lower cost VRE. 

Thank You 
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