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The German State supports renewable energies through the Renewable Energy 
Sources Act (EEG). This law entered into force on April 1, 2000 and has undergone 
successive modifications, the last one in the year 2017. This law establishes that the 
operators of facilities in which only renewable energy sources are used have the right to 
claim the operator of the electricity network for the electricity generated in these facilities: 

1. A market premium (Feed-in Premium system). 2. A tariff (Feed-in tariff system). 

Operators of the facility must inform the network system operator before the beginning 
of the previous calendar month when they switch between the possible ways of selling: 
Feed-in Tariff or Feed-in Premium. Likewise, it is established that the market premium 
(Feed-in Premium) or the tariff (Feed-in Tariff) will be paid for 20 years. 

The following remunerations are established for electric power from gas: 

 Gas from landfills: 
- Plants with an installed capacity less than or equal to 500 kW: 0.0817 € / kWh. 

- Plants with an installed capacity greater than 500 kW and equal to or less than 
5 MW: 0.0566 € / kWh. 

 Gas from wastewater treatment: 
- Plants with an installed capacity less than or equal to 500 kW: € 0.0649 / kWh. 

- Plants with an installed capacity greater than 500 kW and equal to or less than 5 
MW: 0.0566 € / kWh. 

Thus, the public incentive mechanisms for biogas projects in Germany establish a 
maximum period of 20 years during which a subsidy is applied to the electricity produced. 
During all this time, the promoter can choose each month to sell electricity as he is most 
interested in among three possible sales systems, which are sale at the wholesale 
market price of electricity, sale at a regulated tariff (Feed-in Tariff system) or sale at a 
wholesale market price plus a premium (Feed-in Premium system). From year 21 the 
Administration will stop subsidizing. From the above, we can deduce that in the 
regulations there is the following real option: 

The developer has the right but not the obligation to change the sales system for the 
electricity produced. That is, starting with the sale system to the wholesale electricity 
market as an initial sale scenario, the regulations grant the promoter the option of 
switching to a subsidized system, allowing him to choose each month between a Feed-
in Tariff sales system and a Feed- Premium system. This type of option can be 
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considered as an exchange option since it provides its owner with the right to exchange 
the electricity sale system. It can be interpreted that this real regulatory option gives each 
month to its owner the right to sell the production of electricity from renewable sources 
in one of the three possible sales systems and that will be for each month the chosen 
system. In reality, it would be a succession of put options with expiration on the last day 
before the start of the calendar month prior to the month in which the application of the 
chosen remuneration system begins. This succession of options can be treated as 
American options held by the promoter. The variables that characterize each one of the 
sale options that each month and during 20 years that the German regulation grants to 
the promoter are: 

 Underlying asset: production of electricity from renewable sources 
 Price of the underlying asset (S): price of electricity production considering the 

average monthly spot electricity price of the Leipzig wholesale market. 
 Exercise price (K): is the price at which electricity production can be sold. It will 

be the highest value obtained with the Feed-in Tariff or Feed-in Premium 
systems. 

 Time to expiration (t): 1 month. 
 Risk or volatility (σ): volatility of sale prices of electricity production. 
 Interest rate without risk (rf) in continuous composition: the value of the German 

treasury bonds is taken at 10 years. 
The value of each one of the options of sale of the electricity that each month the 
promoter can exercise is given by the expression: 

 Sale option = MAX [K - S; 0] 
Where K and S represent the exercise price and the price of the underlying asset, 
respectively, indicated above. 

 This sale option can be interpreted as the right but not the obligation of the 
promoter to change the sale system of the monthly electricity production by 
applying the system that best suits him between Feed-In Tariff or Feed-In 
Premium.  
 
It is concluded that the approach used in this study on the use of real regulatory 
options can provide support to the decisions that private promoters of electricity 
generation projects must take from gas coming from wastewater treatment. In 
addition, this tool is very useful for policy makers because it can help them design 
efficient policies to support this type of renewable energy. 

This research shows the authors’ original contribution for the evaluation of public 
subsidies granted by German legislation for electricity generation from biogas using the 
binomial method of real options evaluation. 
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