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Subsidies for RES-based electricity generation
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Figure: Difference costs induced by subsidies for electricity generation by RES in Germany. Own illustration based on
data provided by Information Platform of the German Transmission System Operators (2018,b).
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Promotion of RES

Y
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regulator’s assumption
subsidies for RES are “too high”
high additional profits of RES-based operators

undesired redistribution electricity consumers to electricity
producers

idea
redution of additional profits

increase efficiency without deteriorating effectiveness

reverse auctions for RES

shift from price-based promotion scheme to a quantity-based
promotion scheme
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Auctions

page 4

usual auction
the auctioneer wants to sell a good for the highest price possible
the bidder wants to buy the good as cheap as possible

efficiency is achieved if the bidder with the highest willingness to
pay acquires the good

reverse auction
the auctioneer wants to buy a good for the lowest price possible
the bidder wants to sell the good as expensive as possible

efficiency is achieved if the bidder with lowest cost sells the good

In a reverse auction the roles of bidder and auctioneer are
reversed
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the regulator is the auctioneer who wants to “buy” certain
RES-based generation capacity

example: the regulator wants 1,000 MW wind capacity to be
built

there are bids for 1,200 MW

bidders with lowest bids are awarded until the demand of 1,000
MW is satisfied

repeated multi unit sealed bid reverse auction
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Multi unit reverse auctions

uniform pricing

— all successful bidders receive the highest successful bid

pay-as-bid (discriminatory) pricing

— all successful bidders receive their bid as payment
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Excursus — LCOE
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Levelized Cost of Electricity (LCOE)

Subsidizing RES

Zn Cre+Cosm,t+Cr t+Cco2,t+Cp,t
t=0 (1+0)¢

LCOE =

S0 [Ty
investment cost in year t
operation and maintenance cost in year t
fuel cost in year t
CO5 emission cost in year t
decommissioning cost in year t
electricity generation in year t
interest rate (discount factor)
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LCOE - exercise
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Levelized Cost of Electricity (LCOE)

$ Cit+Coam,t+Cr t+Cc02,:+Cp ¢
t=0 *HE

LCOE = T E
2 t-0 [Ty
assume LCOE=4.5 €-cents/kWh, an annual electricity
generation of 15 GWh, a project lifetime of 20 years, an interest
rate i of 5 %

Calculate the investment cost Cjg assuming there are no other
cost

Calculate the profit as nominal and real value assuming an
average remuneration of 7 €-cents/kWh

Calculate nominal average rate on return and the real average
rate on return
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Strategic behavior — exercise

You are a project developer of a 6 MW wind turbine

e 9

your power plant generates 15 GWh per year for 20 years

your LCOE (without profit margin) is 4.5 €-cents/kWh for 4-7,
5 €-cents/kWh for 8-9, 5.5 €-cents/kWh for 10, 4 €-cents/kWh
for 2-3, 3.8 €-cents for 1

the maximum bid is restricted to 7 €-cents/kWh

the deposit is 30 €/kW (returned after realization)
unsuccessful bidding means a loss of 90,000 €/year
with a debt of 500,000 €/project you are bankrupt ®

the interest rate is 5 %
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Strategic behavior — exercise

Place a bid in the reverse auction under uniform pricing
= Calculate your loss/(nominal) profit

= Calculate your (nominal) average rate on return (if there is any
profit)

= place bids via www.menti.com (Code: 6360 6528)

— for every successful project you get a new project for the next
round

— the bidder with the highest rate on return receives one additional
project

— you bid 3 rounds (1 round each year)
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Strategic behavior — exercise

Place a bid in the reverse auction under pay-as-bid pricing
= Calculate your loss/(nominal) profit

= Calculate your (nominal) average rate on return (if there is any
profit)

= place bids via www.menti.com (Code: 6360 6528)

— for every successful project you get a new project for the next
round

— the bidder with the highest rate on return receives one additional
project

— you bid 3 rounds (1 round each year)
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Strategic behavior — exercise

You still place bids under pay-as-bid pricing but receive a random
number of projects.

= Calculate your loss/(nominal) profit

= Calculate your (nominal) average rate on return (if there is any
profit)

= place bids via www.menti.com (Code: 6360 6528)

— for every successful project you get a new project for the next
round

— the bidder with the highest rate on return receives one additional
project

— you bid 6 rounds (1 round each year)
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