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• IEEFA has ~35 energy finance analysts across India, HK, Vietnam, 
Indonesia, Philippines, Australia, England, Puerto Rico and the US.

•We have no paid consultancies nor government funding. We are 
funded solely by philanthropy (funders have zero input into our work 
strategy).

• Before IEEFA I worked in finance for ~20 years. I was at Citigroup for 17 
years, a MD, Head of Equity Research.

https://ieefa.org/wp-content/uploads/2020/08/Asia_Australia_Europe-Lead-Green-
Hydrogen-Economy_August-2020.pdf

IEEFA is a global, public interest think-tank 
focused on the energy-finance-climate nexus. 

https://ieefa.org
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This Time Is Different for Green Hydrogen: 
Ongoing Massive Renewables & Batteries Deflation

April 2020 saw a 1.5GW 
solar tender awarded in 

Abu Dhabi at 
US$13.50/MWh (down 

15% since January 2020).

August 2020 saw a 
700MW solar tender 

awarded in Portugal at 
US$13.15/MWh (down 

24% yoy).

November 2020 saw a 
1,070MW solar tender 

awarded in India at just 
Rs2.00/kWh (an LCOE 

<US$20/MWh)
down 15% in six months.
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3 China: Peak Emissions by 2030, Net Zero by 2060

Source: https://www.aljazeera.com/economy/2020/9/23/net-
zero-by-2060-thats-chinas-bold-new-carbon-emissions-goal

Source: Wood MacKenzie November 2020

“Third, the speed of new energy development 
will exceed imagination. Fourth, a large 
number of coal power projects that have 
been approved but not yet started may be 
cancelled."

Source: Weixin, 29 January 2021

https://www.aljazeera.com/economy/2020/9/23/net-zero-by-2060-thats-chinas-bold-new-carbon-emissions-goal
https://mp.weixin.qq.com/s/r3F6qR4KYSv7Y8RhfTqOpg
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Japan & Korea: Net Zero by 2050

Source: https://asia.nikkei.com/Spotlight/Environment/Japan-
to-reduce-greenhouse-gas-emissions-to-net-zero-by-2050

Source: https://www.powermag.com/jera-
planning-to-shift-coal-power-fleet-to-100-
ammonia/

Japan’s METI 
has committed 
to close 100 of 
144 subcritical 

& SC coal 
plants in Japan 

by 2030.

https://asia.nikkei.com/Spotlight/Environment/Japan-to-reduce-greenhouse-gas-emissions-to-net-zero-by-2050
https://www.powermag.com/jera-planning-to-shift-coal-power-fleet-to-100-ammonia/


5 US: Rejoining Paris; Net Zero by 2050

1. A social price on 
carbon (US$50/t) for 
all govt. policies

2. Cessation of all 
fossil fuel subsidies

3. An end to all US 
Government ECA 
finance subsidies 
internationally.

4. The US might join an 
EU/China/Japan 
Carbon Border 
Adjustment 
Mechanism (CBAM)  

Source: https://www.whitehouse.gov/briefing-room/presidential-
actions/2021/01/27/executive-order-on-tackling-the-climate-crisis-at-home-and-abroad/

https://www.whitehouse.gov/briefing-room/presidential-actions/2021/01/27/executive-order-on-tackling-the-climate-crisis-at-home-and-abroad/


6 Global Capital Is Shifting, Rapidly

BlackRock (AuM US$8 trillion,  Larry Fink 2021 CEO Letter

Source: Bloomberg NEF

https://www.blackrock.com/au/individual/2021-larry-fink-ceo-letter
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Source: Yahoo Finance (8 March 2021)

Energy Firms Need to Transition
Ten-year performance: Exxon (Red, -31%), Peabody Coal (Black, -85%) vs S&P500 US (Purple, 

+184%) vs NextEra Energy (Green, +419%) – Fossil Fuel Firms are proving a Wealth Hazard!
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Source: Yahoo Finance (8 March 2021)

Energy Firms Need to Transition
Ten-year performance: Adani Power (Red, -30%), Coal India Ltd (Black, -56%) vs BSE (Purple, 

+161%) vs Adani Green (Green, +523%) – Fossil Fuel Firms are proving a Wealth Hazard!
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Neither Fossil Gas nor ‘Blue’ Hydrogen are a viable low 
emissions technology, despite the PR spin

Source: https://ieefa.org/ieefa-volkswagen-lied-
about-emissions-from-their-vehicles-and-the-gas-
industry-is-also-lying-about-their-emissions/

https://ieefa.org/ieefa-volkswagen-lied-about-emissions-from-their-vehicles-and-the-gas-industry-is-also-lying-about-their-emissions/


10 Renewables have Transformed South Australia:
2005-2020

Source: https://opennem.org.au/energy/sa1/

• Variable renewable energy (VRE) is 59.4% of CY2020 generation in South Australia.
• Average prices are A$51/MWh in CY2020 vs an average of A$125/MWh in 2017-2019
• 1QCY2021 saw VRE @ 66% and the pricing a record low wholesale A$28/MWh (US$22/MWh)

https://opennem.org.au/energy/sa1/
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Storage

Source: https://www.greentechmedia.com/articles/read/woodmac-
biggest-battery-buildout-ever-in-q3? 

Wow!

Dec/Jan 2021 saw NSW 
announce a 500MW by 

Neoen & 700MW by AGL 
battery investments.

https://reneweconomy.com.au/ne
oen-plans-massive-500mw-big-

battery-west-of-sydney/

Feb’2021 saw CEP.Energy 
announce a 1,200MW 

battery for NSW (8x Tesla 
Hornsdale Battery SA).

https://www.afr.com/companies/e
nergy/hunter-set-for-world-s-

biggest-battery-20210204-p56zji

Feb’2021: The IEA 
forecasts India to have 
140-200GW of batteries 

by 2040.

https://www.greentechmedia.com/articles/read/woodmac-biggest-battery-buildout-ever-in-q3
https://reneweconomy.com.au/neoen-plans-massive-500mw-big-battery-west-of-sydney/
https://www.afr.com/companies/energy/hunter-set-for-world-s-biggest-battery-20210204-p56zji


Explosive headline growth in Hydrogen
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Hydrogen – key characteristics: Weight vs Efficiency
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Grey, blue and green hydrogen (2020)
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Australia targets “H2 below A$2/kg” (US$1.50/kg)

Green hydrogen production costs in Australia: implications of renewable energy and electrolyser costs
https://ccep.crawford.anu.edu.au/publication/ccep-working-paper/17458/green-hydrogen-production-costs-
australia-implications (Professor Frank Jotzo et al, August 2020)
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EU Green deal surpasses other efforts 

IEEFA:
A$2/kg by 
2030 likely 

https://ccep.crawford.anu.edu.au/publication/ccep-working-paper/17458/green-hydrogen-production-costs-australia-implications


EU Pathway To €2/kg
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Jan’2021: Air Liquide
in Canada 

commissioned the 
world’s first 20MW 
capacity PEM unit, 
doubling in just one 
year vs the Feb’2020 

Fukushima Japan 
10MW world’s largest.

Jan’2021: 
Vattenfall/MHI/Shell 

announced a 100MW 
PEM unit in Hamburg 
for commissioning in 

2025.

https://energies.airliquide.com/air-liquide-inaugurates-worlds-largest-low-carbon-hydrogen-membrane-based-production-unit-canada
https://www.rechargenews.com/transition/japan-opens-worlds-largest-green-hydrogen-plant-near-fukushima-disaster-site/2-1-769361


Electrolyser capacity requirements
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Source: IRENA



Electrolyser capacity costs
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Source: McKinsey & Co / Hydrogen Council: Hydrogen Insights, February 2021 

https://hydrogencouncil.com/wp-content/uploads/2021/02/Hydrogen-Insights-2021.pdf


Supply Outlook Takes Shape

• IEEFA evaluated 60 major project proposals across Asia, Europe and Australia in Aug’20.

• These projects require capex of US$84bn, electrolyser capacity of 13GW & hydrogen capacity of 
4Mtpa. Of these 60 projects, only 20 had started construction & remainder are at a preliminary stage.

• By Feb’2021 McKinsey & Co reports >US$300bn for 228 projects reviewed (17 with GW scale ambitions, 
with 38 moving to FID or beyond), and flagged the expected 2030 green hydrogen VRE cost 
dropping 15% vs that estimated just 12 months ago.
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Over 60 viable large-scale hydrogen projects in Aug’20. 
McKinsey reports this has risen to 228 by Feb’21.

Source: Companies, IEEFA estimates
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https://ieefa.org/wp-content/uploads/2020/08/Asia_Australia_Europe-Lead-Green-
Hydrogen-Economy_August-2020.pdf

https://hydrogencouncil.com/en/hydrogen-insights-2021/
https://ieefa.org/wp-content/uploads/2020/08/Asia_Australia_Europe-Lead-Green-Hydrogen-Economy_August-2020.pdf


Green Hydrogen Production Challenges

• Hydrogen, as the lightest molecule, is expensive to transport.

• CSIRO estimates liquefaction costs of A$1.80/kg.

• Long-distance tanker transport cost of A$0.70/kg.
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Seaborne transportation is expensive

Source: CSIRO

Hydrogen liquefaction cost reduction Hydrogen transportation costs



Green Hydrogen Financing

• EU has proposed investment of €430bn by 2030 to develop a world-class 
green hydrogen economy. For India to compete, significant investment is 
required, consistent with the excellent TERI / ETC report of Dec’2020.

• Finance Minister Nirmala Sitharman announced National Hydrogen Mission for 
India in the 2021 budget. This ties in strongly with the Make in India and the 
450GW renewables by 2030 ambitions. This will enhance energy security by 
reducing reliance on imported fossil fuels, including imported fossil ammonia.

• An Indian Coalition is required for collaboration and RD&D in the Indian 
context. The initial pilot projects will be loss-leaders to facilitate learning by 
doing, to establish the supply chains, evaluate safety risks et al.

• Private sector project finance wont be the first step.

• Leveraging the corporate balance sheets of SOEs (NTPC) and industrial 
conglomerates (Tata, Reliance, Adani) to equity finance joint ventures and 
provide a structure for PPAs and product offtake.

• EU Multi-lateral Development Banks are primed and ready to finance green 
hydrogen, but have done zero commercial deals, to-date.
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https://www.teriin.org/sites/default/files/2020-12/Report%2520on%2520The%2520Potential%2520Role%2520of%2520Hydrogen%2520in%2520India%2520%E2%80%93%2520%2527Harnessing%2520the%2520Hype%2527.pdf
https://energy.economictimes.indiatimes.com/news/renewable/national-hydrogen-mission-leapfrogging-towards-indias-cleaner-future/80991679
https://en.wikipedia.org/wiki/Make_in_India
https://energy.economictimes.indiatimes.com/news/renewable/india-to-have-450-gw-renewable-energy-by-2030-president/73802626


Early Global Project Developments
• Iberdrola-Fertiberia JV in Spain: building a €150m / 20MW electrolyser at an existing 

ammonia fertilizer plant for commissioning end 2021 supplied by NEL Hydrogen Norway 
and powered by 100MW solar + a 20MWh lithium-ion battery. The initiative has been 
expanded to a €1.8bn / 800MW multistage development by 2027.

• Nextera Energy US: building a US$65m / 20MW electrolyser powered by solar in Florida co-
located with its existing 1.75GW gas power plant. Blending means a ready application, no 
transport.

• Fortescue Metals Group Australia: a proposed 235GW VRE ambition, plus a proposed 
250MW green hydrogen plant in Tasmania. But stage 1 is a proposal for 100% imported 
diesel replacement in equipment/rail.

• JERA Japan: already trialing blending grey ammonia in its 4.1GW Hekinan coal-fired 
power plant (ramping to 100% ammonia by 2040s?)

• NortH2 Netherlands: a consortium of Shell, Groningen Seaports Gasunie, RWE and Equinor 
aims at 1GW by 2027 (4GW by 2030 = 0.4Mtpa of green hydrogen) leveraging high 
capacity factors of offshore wind in the North Sea. Injection into the gas pipeline network, 
and sale to local industry.

• Statkraft/Cesla Norway: 40-50MW electrolyser for the Mo scrap steel recycling plant.

• NEL Hydrogen is the world’s largest PEM/Alkaline electrolyser equipment manufacturer. Its 
global capacity was 90MW pa in 2020, aiming for 540MW by 3Q2021 (5x the global 2020 
electrolyser market). Moving from 2MW to 20MW units, with the aim of 100MW units.
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https://renewablesnow.com/news/iberdrola-fertiberia-boost-green-hydrogen-ambition-to-800-mw-718805/
https://www.greentechmedia.com/articles/read/nextera-energy-to-build-its-first-green-hydrogen-plant-in-florida
https://stockhead.com.au/resources/fortescues-green-hydrogen-vision-for-iron-and-steel-takes-a-leap-forward/
https://www.powermag.com/jera-planning-to-shift-coal-power-fleet-to-100-ammonia/
https://www.equinor.com/en/news/20201207-hydrogen-project-north2.html
https://nelhydrogen.com/press-release/nel-signs-loi-with-statkraft-for-a-green-hydrogen-project-with-up-to-50mw-of-electrolyser-capacity/
https://nelhydrogen.com/wp-content/uploads/2021/02/Nel_2020_Q4_Presentation.pdf


India’s Starting Opportunities
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Source: TERI / Energy Transitions Commission India analysis based on Ministry 
of Chemicals and Fertilizers, December 2020

https://www.teriin.org/sites/default/files/2020-12/Report%2520on%2520The%2520Potential%2520Role%2520of%2520Hydrogen%2520in%2520India%2520%E2%80%93%2520%2527Harnessing%2520the%2520Hype%2527.pdf

