
Renewable energy and 
money



Transition optimists, calm down



However, vRES are the success story of the decade



Recent and future worldwide LCOE estimates

Source: FSR using data from: IEA (2020), BloombergNEF (2020), 
IRENA (2020), Lazard (2020)

https://fsr.eui.eu/event/what-do-we-know-about-the-costs-of-eu-decarbonisation/


How did we get here?

• Demand pull

• Low barriers to entry

• Homogenous products

• Mature silicon industry 
(PV)



Future in the making

Source: IRENA

https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2021/Apr/IRENA_-RE_Capacity_Highlights_2021.pdf?la=en&hash=1E133689564BC40C2392E85026F71A0D7A9C0B91


Transition pessimist, calm down

Source: Carbon Brief

file:///C:/Users/Jan Osicka/Downloads/Spiralling_Disruption_Aug21-1.pdf


Where next? The transition feedback loops

Sources: Carbon Brief, RethinkX

file:///C:/Users/Jan Osicka/Downloads/Spiralling_Disruption_Aug21-1.pdf
https://static1.squarespace.com/static/585c3439be65942f022bbf9b/t/5fa57fc9d228a73c73ec4669/1604681700368/Rethinking+Energy+2020-2030.pdf


The volume-cost loop

Source: Carbon Brief

file:///C:/Users/Jan Osicka/Downloads/Spiralling_Disruption_Aug21-1.pdf


The technology loop

Source: Carbon Brief

file:///C:/Users/Jan Osicka/Downloads/Spiralling_Disruption_Aug21-1.pdf


The expectations loop

Source: Carbon Brief

file:///C:/Users/Jan Osicka/Downloads/Spiralling_Disruption_Aug21-1.pdf


The finance loop

Source: Carbon Brief

file:///C:/Users/Jan Osicka/Downloads/Spiralling_Disruption_Aug21-1.pdf


The politics loop

Source: Carbon Brief

file:///C:/Users/Jan Osicka/Downloads/Spiralling_Disruption_Aug21-1.pdf


• Feed-in tariffs and quotas

• Feed-in premium

• Auctions
• RES in

• Fossil fuels out

Additional info on auctions: 
https://auresproject.eu/sites/auresproject.eu/files/media/documents/design_elements_october2015.pdf

Getting there: support policies

https://auresproject.eu/sites/auresproject.eu/files/media/documents/design_elements_october2015.pdf




Market design matters:
LCOE sensitivity to a +/- 10% change in input 
parameters (onshore wind, PEF)

PEF: At, Be, 
Fr, De, Lux, 
Nl, Sui

Source:
Agora EW

https://www.agora-energiewende.de/fileadmin2/Projekte/2017/RES-Policy/144_cross-border_RES_cooperation_WEB.pdf


Costs of capital (WACC)



LCOE breakdown (onshore wind, PEF)

PEF: At, Be, 
Fr, De, Lux, 
Nl, Sui

Source:
Agora EW

=> regulatory environment effects can be larger than cost effects from differences in resource availability

= 20% difference 
in full load hours

https://www.agora-energiewende.de/fileadmin2/Projekte/2017/RES-Policy/144_cross-border_RES_cooperation_WEB.pdf


Towards a new market design



Integrating RES: re-imagining the market

A few examples from

FSR’s design ideas overview

• Power-only market

• National + local energy markets

• Capacity + flexibility markets

https://cadmus.eui.eu/bitstream/handle/1814/50004/Rossetto_Ebook_2017.pdf?sequence=2&isAllowed=y


Future market inputs

Costs of RES 
capacity

Load 
requirements

Sector 
coupling

Costs of short-
term flexibility

Costs of 
seasonal 
flexibility

Grid 
requirements



Where next? Solar, wind, battery systems

Source: RethinkX

https://static1.squarespace.com/static/585c3439be65942f022bbf9b/t/5fa57fc9d228a73c73ec4669/1604681700368/Rethinking+Energy+2020-2030.pdf


Towards extreme abundance?

Source: RethinkX

https://static1.squarespace.com/static/585c3439be65942f022bbf9b/t/5fa57fc9d228a73c73ec4669/1604681700368/Rethinking+Energy+2020-2030.pdf

