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German Energy Industry Act section 63(3) 
Reporting 

(3) Once a year, the Bundesnetzagentur shall publish a report on its activities and in agreement with the Bundeskartellamt, to the extent 
that aspects of competition are concerned, on the results of its monitoring activities, and shall submit the report to the European 
Commission and the Agency for the Cooperation of Energy Regulators (ACER). The report shall include the report by the 
Bundeskartellamt on the results of its monitoring activities under section 48(3) in conjunction with section 53(3) of the Competition Act 
as prepared in agreement with the Bundesnetzagentur to the extent that aspects of regulation of the distribution networks are concerned. 
The report shall include general instructions issued by the Federal Ministry of Economic Affairs and Energy in accordance with 
section 61. 

German Competition Act section 53(3) 
Activity report and monitoring reports 

(3) At least every two years, as part of its monitoring activities pursuant to section 48(3) sentence 1, the Bundeskartellamt shall prepare a 
report on the competitive conditions in the electricity generation market. 

Monitoring Report data origin 

Unless otherwise indicated, the figures in this report have been taken from the data collected during the monitoring survey carried out 
annually by the Bundesnetzagentur and the Bundeskartellamt. Undertakings that are active on the electricity or gas market in Germany 
provide data for the survey on all aspects of the value added chain (generation, network operation, metering operations, trade, marketing 
etc). Further data on trade is supplied by the electricity and gas stock exchanges, and by energy brokers. All the data is checked for 
plausibility and validated by the Bundesnetzagentur and the Bundeskartellamt. In 2021 more than 7,000 undertakings supplied data to 
the two authorities. Thus the degree of coverage in each market segment, as reflected by the level of response, was well over 95% and in 
many areas it reached 100%. Any discrepancies between this and other data are the result of different data sources, definitions and survey 
periods. 
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Foreword 

In 2020, the effects of the coronavirus pandemic were also felt on the energy markets where a temporary 

decline in demand made it possible to achieve the energy transition target figures for 2020.  Unfortunately, 

current trends have shown that this has not been a lasting effect.  At present, economic activity is picking up 

again worldwide and with it the demand for energy. Consequently, energy prices are rising not only in Europe 

but throughout the world. These current trends can only be lightly touched upon in the present monitoring 

report as it is the very nature of the report that the figures can only be reliably determined at the end of 2021. 

The 2021 Monitoring Report accompanies, documents and analyses the trends of 2020. The monitoring 

carried out jointly by the Bundesnetzagentur and the Bundeskartellamt aims to inform consumers, create 

transparency in the market and provide an analysis of developments in competition. This close collaboration 

has continued with this report. The Bundeskartellamt has focused on the competitive aspects of the electricity 

and gas value added chains, including delivery to non-household customers, whilst the Bundesnetzagentur 

has directed its attention towards the network expansion, evaluating security of supply, and delivery to 

household customers. 

Progress made in the energy transition is not only evident from the figures for electricity generation and from 

the renewable capacity connected to the grid, but also from the reality of the planned phase-out of coal by 

2038 at the latest and from the nuclear phase-out. The ban on coal-fired electricity generation already affected 

the first hard coal-fired power plants in July 2021, while the last nuclear power plants will be shut down in 

2022. All electricity generation declined by around 5.5% in 2020, mainly as a result of the coronavirus 

pandemic. Non-renewable energy sources once again recorded a clear minus of 11.6% in 2020. This was 

particularly noticeable in coal-fired power plant generation, which fell significantly in 2020 for the second 

year in a row and even before the legal decision to phase it out caused the first power stations to be shut down. 

The decline in electricity generation from hard coal was around 25% and from lignite around 20%, whereas 

electricity generation from renewable energy sources managed a slight increase of around 3.4% in 2020. 

Electricity generation from renewable energy sources achieved another record high, accounting for 45% of 

gross electricity consumption. 

The decline in coal-fired electricity generation in 2020 is also reflected in the market conditions for 

conventional electricity generation, which does not receive support under the EEG, and where the cumulative 

market share of the five largest electricity producers in the first-time sale of electricity and in generating 

capacity has continued to decline. Nevertheless, the upcoming closures of power plants as a result of the 

nuclear and coal phase-out will lead to a reduction in domestic generating capacity and thereby strengthen 

the competitive significance of the remaining major power plant operators to cover German demand. This 

development will continue to be monitored intensively, primarily as part of the regular market power reports 

produced by the Bundeskartellamt. 

Electricity network charges remained steady for the most part in 2021. However, a growth trend can be 

expected in subsequent years due to the investment needed in the network expansion. The rise in energy 

prices will also be noticeable in the network charges to a certain extent as a result of higher costs for loss and 

balancing energy, as well as higher costs for grid reserve and a rise in costs for redispatching measures. 

Congestion management measures have been carried out in a new and more transparent and effective 
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manner in the form of Redispatch 2.0 since 1 October 2021. Only one aspect of what is referred to as balancing 

has had to be postponed to March 2022 as the data transfer process could not be set up in time. The 

provisional total costs of feed-in management, redispatching including countertrading, and grid reserve 

ĵĸĩœĉļĉĩĢ ÕĢé ňļí ÕġĩňĢŃíé Ńĩ ÕĸĩňĢé ƥǖźǙâĢ ĉĢ ǗǕǗǕź 

The continuing high level of trading volume or liquidity on the power exchanges and power wholesale 

markets in 2020 should continue to have a positive effect both on market access and on the options for 

providers and users, and thus also on competition. The trend in electricity and gas wholesale prices in 2020 

was somewhat ambivalent. The marked decline in prices during the early stages of the pandemic had been 

corrected by the end of 2020. This was then followed from about June 2021 by a considerable and unbroken 

rise in wholesale prices. 

The combined market shares of the four largest electricity and gas suppliers for standard load profile and 

interval-metered customers in the respective retail markets were, again, clearly below the statutory thresholds 

for presuming market dominance, irrespective of the changes in market share in the electricity sector brought 

about by the takeover of innogy by E.ON. As in previous years, it may continue to be assumed that there is 

currently no single dominant undertaking in these markets. 

In light of the energy transition, electromobility plays an ever-increasing role and thus also its associated 

charging infrastructure. Energy monitoring accounts for this by collecting data on publicly accessible 

recharging points and their respective charging prices. In addition, the Bundeskartellamt is currently 

conducting a sector survey on the provision and marketing of publicly accessible charging points for electric 

vehicles to identify structural competition problems at an early market stage of charging infrastructure 

rollout. An assessment report with the interim results of the survey was published on 12 October 2021. 

The positive developments on the retail electricity and gas markets documented in the 2021 Monitoring 

Report become especially clear when looking at the number of household customers who switched supplier. 

This number reached a new record high of around 5.4m in 2020. Even in the gas sector around 1.6m gas 

customers changed supplier, which was also a new high. This shows that consumers are more actively making 

use of opportunities to save. However, this trend did not extend to non-household customers in the gas sector, 

where the supplier switching rate fell for the first time in three years. 

As at 1 April 2021, electricity prices for household customers were once again up by around 2% compared with 

the previous year. An increase in prices could also be noted for non-household electricity customers. For the 

first time in ten years, default supplier electricity prices for non-default supply household customers were 

below the average prices of suppliers that were not the local default supplier. This, too, is a sign of a 

functioning energy market. 

Energy procurement costs, which make up around one quarter of the electricity price, added considerably to 

the rise in prices. In April 2021, the electricity volumes procured at short notice already reflected the price 

changes on the wholesale markets, which were marked by a renewed rise in demand despite the pandemic 

occurring at the same time as a fall in renewable generation and thus automatically a rise in conventional 

generation. The higher prices for carbon emission allowances also affected wholesale prices. This trend 

became much more apparent in summer and autumn 2021. 
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With the adoption of the Act on National Allowance Trading for Fuel Emissions (BEHG), which complements 

the European emissions trading system, the first step was taken for a national CO2 emission trading system for 

transport and heating, which are not subject to the European trading system. In the process the price of gas 

rose by around 6% and it is expected to continue rising over the next few years, not only because the law 

provides for a gradual annual increase in carbon pricing until 2026 but also due to developments on the 

wholesale markets in the second half of 2021. 

Gas imports decreased compared to the previous year but it is difficult to say to what extent this effect was 

due to weather conditions or to the coronavirus pandemic. Germany remains dependent on natural gas 

imports owing to the continued decline in domestic production. The main sources of gas imports to Germany 

were Russia and Norway. 

The gas storage levels were filled as to 71.3% as at 31 October 2021 and were thus clearly below the average 

storage levels of past years at the same point in time. This is due almost entirely to the extremely low storage 

levels of the storage tanks belonging to the Gazprom operator. Other market players have stored large 

amounts of gas even though the gas price trend in 2021 did not provide any major incentives to store gas. 

Prices have risen sharply, not just in Europe but worldwide. Hence the current prices are not a sign of a lack of 

security of supply but rather reflect primarily the increasing interplay between the European gas market and 

gas markets worldwide. 

To alleviate the consequences of the pandemic for final customers, the right to withhold payment was 

extended in the first half of 2020. This was one of the measure that led to a decrease of around 20% in the 

number of electricity supply disconnections in 2020. The number of gas disconnections fell even more sharply 

at around 22%. Energy suppliers were also very accommodating and around three quarters of them waived 

the disconnection of electricity and gas services, at least temporarily, for customers who were behind with 

their payments. 
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The Bundesnetzagentur and the Bundeskartellamt will continue to follow the dynamic development of the 

electricity and gas markets in Germany and will play a role in shaping this process within their areas of 

activity. 

       

 Jochen Homann      Andreas Mundt 

 Präsident of the      Präsident of the Bundeskartellamt 

 Bundesnetzagentur für Elektrizität, Gas, 

 Telekommunikation, Post und Eisenbahnen 
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Key findings 

Generation 

Market concentration in electricity generation and in the first-time sale of electricity (not entitled to payment 

under the Renewable Energy Sources Act (EEG)) saw another decline in 2020 as far as the market shares of 

producers was concerned. The aggregate market share of the five largest undertakings in the market for the 

fi rst-time sale of electricity based on the German market area, including Luxembourg, was 65.3%, compared 

to 70.1% in 2019. 

With respect to the German conventional generating capacity generally available for use in the market for the 

first -time sale of electricity, the share of the five largest suppliers was 56.7% and thus also below the previous 

year's level of 57.5%. 

However, despite the falling level of concentration, the upcoming closures of power plants in the course of the 

nuclear and coal phase-out wil l lead to a reduction of domestic generating capacity and thereby strengthen 

the competitive significance of the remaining major power plant operators to cover German demand. 

Since the legal decision to phase out coal-fired electricity generation came into effect on 14 August 2020, the 

results of the first three tendering processes to reduce the production of electricity from coal have so far been 

published. The tenders attracted a strong level of participation, with a total capacity of 8,434 megawatts (MW) 

from hard coal-fired power plants and smaller lignite plants (of up to 150 MW net rated capacity) being 

awarded. For the plants awarded in the first round of tendering (4,788 MW), the ban on producing electricity 

from coal entered into force on 8 July 2021. 

At 530.7 terawatt hours (TWh), Germany's net electricity generation in 2020 was 5.5% lower than the 2019 

level, primarily due to the coronavirus pandemic. There was a steep drop in generation from conventional 

power stations. Electricity generated by coal-fired plants, in particular, saw a large decrease for the second 

year in a row. There was a 7.7 TWh year-on-year increase in generation from renewable energy sources, which 

reached a 45% share of gross electricity consumption. 

The total installed generating capacity stood at 233.8 gigawatts (GW) at the end of 2020 (2019: 226.4 GW), 

with  103.3 GW of non-renewable and 130.6 GW of renewable capacity. In the renewable energy sector, there 

was an increase in capacity of 6.1 GW from the level of 2019. A clear increase of withdrawals from the 

conventional energy market could be observed as a result of the phase-out of nuclear and coal. 

The growth in renewable energy capacity of 6.5 GW (sum of renewable energy installations with and without 

payments under the EEG) is due in particular to the larger increase in solar capacity (+4.6 GW). The net growth 

in onshore wind was 1.2 GW, the same as the previous year.  

The development of generation volumes and the energy mix in 2021 are not covered by this report 

Redispatching and feed-in management 

Overall, the volume of network congestion management measures was greater in 2020 than in the previous 

year. The costs for congestion management measures (feed-in management, redispatching including 
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countertrading, and grid reserve provision and use) are provisionally put at around ƥǖźǙâĢ ÕĢé Õĸí ŃĆňļ Õěļĩ 

higher (2019: ƥǖźǘâĢǇź 

Electricity network charges 

Average network charges for household customers remained largely stable in 2021 at 7.52 cents per kilowatt 

hour (ct/kWh). With  respect to non-household customers, the arithmetic mean charges for commercial 

customers increased by around 3% to 6.64 ct/kWh and decreased for industrial customers by around 1% 

to 2.67 ct/kWh.  

Wholesale electricity markets 

The trading volume and liquidity of the wholesale electricity markets remained at a high level in 2020. In 

particular, there was another increase in trading volume on the EPEX SPOT and Nord Pool intraday markets. 

Volumes of on-exchange futures trading also increased, with the Phelix-DE futures volume standing 

at 1,416 TWh in 2020, an increase of around 5%. Volumes traded off-exchange via broker platforms also 

recorded significant growth. 

Average electricity wholesale prices were lower in 2020 than in 2019. The spot market Phelix Day Base average 

for 2020 was about ƥǘǕźǙǛ ĵíĸ ġíāÕŔÕŃŃ Ćĩňĸ ǆd¸ĆǇ ÕĢé ŃĆí wĆíěĉř 0Õļí ¿íÕĸ FňŃňĸí ÕœíĸÕāí ŔÕļ 

about 40.20 ct/kWh, although future prices were about 9% higher at the end of 2020 than they had been at the 

beginning of the year. On the futures market, the Phelix-DE Peak Year-#ĆíÕé FňŃňĸí ļŃĩĩé ÕŃ ƥǚǘźǕǗŷd¸Ć ÕŃ 

ŃĆí ļŃÕĸŃ ĩø ŃĆí śíÕĸ ÕĢé ƥǚǜźǚǙŷd¸Ć ÕŃ ŃĆí íĢé ĩø 7íãíġâíĸ 2020. It thus saw considerable growth across the 

year, although there was a noticeable dip in prices in the middle of the period. 

It should be noted that this report covers developments in prices and volumes in 2020 and not those in 2021. 

Retail electricity markets 

As in previous years, the Bundeskartellamt assumes that there is currently no single dominant undertaking in 

either of the two largest electricity retail markets. The combined market share of the four largest undertakings 

was around 28.5% (2019: 24.5%) in the national market for supplying interval-metered customers and 42.8% 

(2019: 34.1%) in the national market for non-interval-metered (standard load profile, SLP) customers on 

special contracts. The rise in combined market share is largely due to the fact that the four largest providers 

were joined by another undertaking following the takeover of innogy by E.ON. The figures are therefore not 

easily comparable with those from the previous year. Nevertheless, the joint market share of the four biggest 

providers in 2020 is still well below the threshold for presuming market dominance. 

The supplier switching rate for non-household customers has been fairly constant since 2009. The volume-

based switching rate for customers with an annual consumption of more than 10 MWh stood at 11.6% in 2020, 

compared to 11.7% in 2019. The percentage of household customers' consumption provided by a supplier 

other than the local default supplier was around 38% (2019: 34%). The number of household customers 

switching electricity supplier rose to nearly 5.4m (2019: 4.5m). There was another slight increase in the 

number of undertakings operating in the market for household customers, who had a choice between an 

average of 142 different suppliers (2019: 138). The most recent developments in 2021 are not included in this 

report. 
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At the same time, there was a further decrease in the number of customers whose electricity supply was 

disconnected. In 2020, a total of 230,015 customers were disconnected, representing a year-on-year decrease 

of around 20% (2019: 289,012). It may be assumed that this drop was partly due to the right to withhold 

performance set out in Article 240 section 1 of the Introductory Act to the Civil Code (EGBGB), which was put 

in place in the first half of the year because of the Covid-19 pandemic to provide temporary relief for 

consumers. Around 72% of the electricity suppliers surveyed also stated they had voluntarily decided not to 

disconnect their customers. The German Bundesrat consented to amendments to the Electricity Default 

Supply Ordinance (StromGVV) on 5 November 2021. These included changes to the rules on interrupting 

supply, naming explicit reasons that would make a disconnection disproportionate (a specific risk to life and 

limb). Under the new rules, it is only possible to disconnect a customer who is at least twice the monthly 

instalment/one sixth of the annual amount in arreaĸļ ÕĢé ŃĆí ļňġ ĩŔíé ĉļ ġĩĸí ŃĆÕĢ ƥǖǕǕź ;Ģíĸāś ļňĵĵěĉíĸļ 

are also required to offer final customers who owe money arrangements to prevent disconnection, such as 

interest-free repayments by instalment or a continued supply on a prepayment basis. 

The average total price (excluding value added tax (VAT) and possible reductions) for industrial customers 

with an annual consumption of 24 gigawatt hours (GWh) as at 1 April 2021 was about 16.94 ct/kWh, 

up 0.40 ct/kWh on the average for 2020. The average total price (excluding VAT) for commercial customers 

with an annual consumption of 50 MWh in  April  2021 was 23.23 ct/kWh, up 0.20 ct/kWh on the previous year. 

The increase in prices for industrial and commercial customers this year is mainly accounted for by the price 

components controlled by the supplier. Because the monitoring is based on a specific date, 1 April  2021, 

developments that occurred after this time are not included. 

The average price for household customers rose from 32.05 ct/kWh on  1 April  2020 to 32.63 ct/kWh 

on 1 April  2021, corresponding to an increase of around 2%. This average is calculated by weighting the 

individual prices across all contract models for an annual consumption of 2,500 kWh to 5,000 kWh according 

to consumption volumes to obtain a reliable average price for household customers. For the first time in ten 

years, the various contracts reveal a non-default price from the default supplier that is lower than the price of 

a supplier that is not the local default supplier. 

The price component controlled by the supplier (energy procurement, supply and margin) accounted for 

about 8.59 ct/kWh (26% of the total electricity price) as at 1 April 2021 and had thus increased, as in the 

previous year. The average network charge and the meter operation charge added up to 7.52 ct/kWh in  2021, 

around 23% of the total price. The EEG surcharge (6.50 ct/kWh) accounted for around 20% of the total price. 

The rise in retail prices as at 1 April  2021 is largely due to the increase in the price component controlled by 

the supplier (energy procurement, supply and margin). Procurement costs are significantly influenced by 

wholesale prices. In April 2021, there was higher demand for electricity, despite the pandemic, while at the 

same time there was a rise in conventional generation and a fall in renewable generation. For the electricity 

volumes procured at short notice, both of these factors contributed to the rise in wholesale prices. The higher 

prices for carbon emission allowances also affected wholesale prices. 

Electric heating 

Developments in the electric heating sector need to be viewed against the backdrop of the transfer of market 

locations and volumes from E.ON Heizstrom to Lichtblick GmbH. There were major changes in 2020: for 

example, the amount of electricity supplied for night storage heating and heat pumps by a legal entity other 
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than the local default supplier rose to 4.29 TWh from 2.15 TWh in the previous year. Around 37.3% of the total 

volume of electricity for heating in 2020 was made up by non-default suppliers (2019: 16%). 

The supplier switching rate in the electric heating segment based on the number of market locations was 

higher than in the previous year. The supplier switching rate for 2020 was around 12% by volume and around 

14.8% by market location. However, the transfer of market locations and volumes from E.ON Heizstrom to 

Lichtblick  GmbH is likely to have played an important role in the higher level of supplier switching, because it 

basically meant an automatic change of supplier for affected customers. 

The total gross price for night storage heating was 23.93 ct/kWh as at 1 April 2021 and thus higher than the 

previous year's level of 23.14 ct/kWh. The average total gross price for heat pump electricity was 23.80 ct/kWh 

and thus also higher than the previous year's average of 23.58 ct/kWh. Here, too, developments that occurred 

after the monitoring date are not covered in this report. 

Electricity imports and exports 

Electricity exports again exceeded imports in 2020. Germany's electricity exports were down slightly in 2020 

compared to a year earlier. Total cross-border trade volumes for electricity amounted to 83 TWh in 2020, up 

from  73 TWh in 2019. The 2020 export balance was 11 §¸ĆŹ ġÕĘĉĢā ŃĆí ířĵĩĸŃ ļňĸĵěňļ ŔĩĸŃĆ ƥǙǝġź 

Gas imports and exports 

The total volume of natural gas imported into Germany in 2020 was 1,446 TWh. Imports to Germany were 

thus down by 257 TWh from the previous year's figure of 1,703 TWh. The main sources of gas imports to 

Germany remain Russia and CIS as well as Norway. 

Gas supply disruptions 

In 2020, the average interruption in supply per connected final customer was 1.09 minutes (2019: 0.98 minutes 

in the year). Despite the slight increase, this figure shows that the German gas network still has a high quality 

of supply. 

Market area conversion 

The market area conversion from low-calorific L-gas to high-calorific H-gas, which is coordinated by the 

TSOs, is proceeding according to plan. During the reporting period, 347,599 appliances were adapted for 

standard load profile (SLP) customers and 723 for interval-metered customers. A total of 9,066 appliances that 

were to be adapted could not be, a proportion of 2.6% (2019: 2.2%). 

Gas storage facilities 

The market for the operation of underground natural gas storage facilities is still highly concentrated. The 

cumulative market share of the three largest storage facility operators stood at around 67.2% at the end 

of 2020, representing a slight increase compared to the previous year (66.6%). 

The total maximum usable volume of working gas in underground storage facilities as at 31 December 2020 

was 274.72 TWh. Of this, 136.01 TWh was accounted for by cavern storage, 117.01 TWh by pore storage 

and 21.71 TWh by other storage facilities. Around 106 TWh of gas has been injected into German natural gas 

storage facilities since the beginning of the injection season at the end of March 2021, taking the overall level 
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of storage in the country to about 164.2 TWh as at 31 October 2021. The storage level rose from just over 25% 

at the end of March to 71.3%, well below the average of previous years at the same time. 

Gas network charges 

The average network charge for household customers was 1.59 ct/kWh in 2021 and thus around 2% higher 

than in the previous year. For commercial customers, the average network charge was almost unchanged 

at 1.28 ct/kWh, while for industrial customers there was a significant drop of just over 13.5% to 0.32 ct/kWh.  

Wholesale natural gas markets 

The liquidity of the natural gas wholesale markets decreased again owing to lower energy demand as a result 

of the coronavirus pandemic. There was a year-on-year drop of around 11% in the total volume traded on the 

exchange (spot market: -9%; futures market: -23%), while for the volume of off-exchange wholesale trading 

via broker platforms, which accounts for a much larger share, a very small rise of 2% was recorded for 2020, 

but this was probably caused by an additional broker being included in the evaluation for the year. 

It should be noted that this report covers developments in prices and volumes in 2020 and not those in 2021. 

Retail gas markets 

The levels of concentration in the two largest gas retail markets for SLP and interval-metered customers are 

still well below the statutory thresholds for presuming market dominance. In 2020, the cumulative sales of the 

four largest companies to SLP customers were about 92.9 TWh, while to interval-metered customers they 

were around 139.2 TWh. The aggregate market share of the four largest companies (CR4) in 2020 was thus 26% 

for SLP customers (2019: around 24%) and 28% for interval-metered customers (2019: 29%). 

The total consumption amount of non-household customers affected by supplier switches in 2020 

was 80.6 TWh, corresponding to a clear year-on-year decrease of 8.3 TWh from 2919 levels. The switching rate 

for non-household customers fell to 7.3% from 9% the year before. The total number of supplier switches by 

household customers hit a new high in 2020, passing the 1.6m mark. Around 1.3m of these household 

customers changed directly by cancelling their previous contract. The remaining around 0.3m chose an 

alternative supplier rather than the default one right away when moving home. 

The number of customers changing contract, which usually means changing to a less expensive contract, 

remained stable at around 0.6m. The percentage of household customers who had a contract with a supplier 

other than the local default supplier increased further to 35%, while the percentage of customers with a 

default supply contract remained stable at 17%. The local default supplier supplied 48% of household 

customers under a non-default contract. 

There was also another significant increase in the number of undertakings operating in the market. 

Household customers can choose on average from among 113 different suppliers. The most recent 

developments in 2021 are not included in this report. 

There was a sharp drop in the number of gas disconnections. In 2020, about 24,000 customers were 

disconnected in total, representing a year-on-year decrease of around 22% (2019: 31,000). It may be assumed 

that this drop was partly due to the right to withhold performance set out in Article 240 section 1 EGBGB, 

which was put in place in the first half of the year because of the Covid-19 pandemic to provide temporary 
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relief for consumers. Around 75% of the gas suppliers surveyed also said they had voluntarily decided not to 

disconnect their customers in 2020. Gas suppliers also accommodated customers by offering them special or 

individual payment arrangements. Some suppliers extended their criteria for disconnections to make them 

more customer-friendly. The German Bundesrat consented to amendments to the Gas Default Supply 

Ordinance (GasGVV) on 5 November 2021. The GasGVV now specifies how high the amount owed must be for 

gas to be disconnected. Under the new rules, it is only possible to disconnect a final customer who is at least 

ŃŔĉãí ŃĆí ňļňÕě ĉĢļŃÕěġíĢŃ ĉĢ ÕĸĸíÕĸļ ÕĢé ŃĆí ļňġ ĩŔíé ĉļ ġĩĸí ŃĆÕĢ ƥǖǕǕŹ ĩĸ ĉø ŃĆí ÕġĩňĢŃ ĩŔíé ĉļ ÕŃ ěíÕļŃ 

one sixth of the annual amount. 

The volume-weighted gas price for household customers across all contract categories rose to 6.68 ct/kWh 

in 2021. The new carbon levy amounting to 0.4551 ct/kWh, which was introduced on 1 January 2021, was 

partly responsible for the rise as it was passed on to final customers almost completely and paid by them as 

part of the gas price. The carbon levy expanded the existing emissions trading system to the transport and 

heating sectors. Gas prices may be expected to continue rising in the next few years as the law provides for 

annual increases in carbon pricing until 2026. In the average price across all contract categories, the largest 

price component "energy procurement, supply and margin",1 which makes up around 45%, fell by over 5% 

from  3.12 ct/kWh to  2.95 ct/kWh.  

The volume-weighted gas price for customers on a default contract2 as at 1 April  2021 was 7.45 ct/kWh 

(2020: 6.99 ct/kWh), corresponding to an increase of around 6.5% compared to the previous year. 

On 1 April  2021, the volume-weighted price for customers under a non-default contract with the default 

supplier was 6.58 ct/kWh, an increase of about 4.6% compared to 2020 (6.29 ct/kWh). On 1 April 2021, the 

volume-weighted price for a contract with a supplier other than the local default supplier was 6.41 ct/kWh, an 

increase of just over 7.6% compared to the previous year (2020: 5.96 ct/kWh). 

The gas prices for non-household (industrial and commercial) customers as at 1 April 2021 showed substantial 

year-on-year increases caused by the introduction of the carbon levy. The arithmetic mean of the overall price 

(excluding VAT) for an annual consumption of 116 GWh ("industrial customer") was 2.95 ct/kWh, 0.42 ct/kWh 

or around 16.6% higher than the previous year's figure. The arithmetic mean of the overall price (excluding 

VAT) for an annual consumption of 116 MWh ("commercial customer") was 4.74 ct/kWh on the reportin g 

date, an increase of 0.22 ct/kWh or around  4.8% year-on-year. Because the monitoring is based on a specific 

date, 1 April  2021, developments that occurred after this time are not included. 

Effects of the Covid-19 pandemic 

The Covid-19 pandemic started to have noticeable effects in March 2020. The effects on the energy market 

that are summarised here are also dealt with in detail in the relevant sections of the main report. 

At 530.7 TWh, Germany's net electricity generation in 2020 was 5.5% lower than the 2019 level, primarily due 

to the pandemic. The electricity consumption of industrial, commercial and other non-household customers 

fell 24.7 TWh, or 7%, year-on-year. One reason for this development is the reduction in industrial production 

                                                                    

1 It is not possible to break down the individual elements of this price component owing to the survey method used. 

2 Customer category according to Eurostat: band II (D2): annual consumption from 20 GJ (5,556 kWh) to 200 GJ (55,556 kWh). 
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caused by the pandemic. Covid, with an increase in working from home, led to slightly higher electricity 

consumption among household customers than in 2019. 

In 2020, a right to withhold performance (Article 240(1) EGBGB) was introduced for the period between 1 April 

and 30 June, which also applied to energy supply contracts. Some suppliers also chose not to disconnect their 

electricity or gas customers. There was, therefore, a significantly lower number of disconnections in 2020, but 

due to the exceptional circumstances no conclusions can be drawn from this about future developments. 

People working from home and travelling less actually facilitated the gas market area conversion, with almost 

all network operators and companies carrying out adjustments reporting that it was easier to make contact 

with customers for the conversions. 
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26 | I A ELECTRICITY MARKET 

A Developments in the electricity markets 

1. Summary 

1.1 Generation and security of supply 

The Act to Reduce and End Coal-Fired Power Generation (KVBG) came into force on 14 August 2020. This is 

the legal basis upon which tendering processes are carried out for hard coal-fired power plants and smaller 

lignite plants (of up to 150 megawatts (MW) net rated capacity) to meet phase-out targets. Bids 

totalling  4,788 MW were awarded in the first tendering round. Following a six-month phase of operational 

readiness, the ban on producing electricity from coal for these plants entered into force on 8 July 2021. The 

award volume for the second tender process was 1,514 MW and for the third it was 2,133 MW. 

At 530.7 terawatt hours (TWh), Germany's net electricity generation in 2020 was lower than the 2019 level 

(561.3 TWh). The main reason for the lower total electricity generation in 2020 was the fact that consumption 

was lower than in 2019 due to the Covid-19 pandemic. The decline in the overall level of net electricity 

generation was accompanied by a decrease in generation from non-renewable energy sources of 38.4 TWh 

or 11.6%. For the second year in a row, there was a particularly large drop in net electricity generation from 

coal-fired power plants: 13.5 TWh less was generated in hard coal-fired power plants (-25.2%) and 20.6 TWh in 

lignite -fired power plants (-19.7%). Continuing the trend that began in 2015 (with the exception of 2018), 

natural gas power stations produced more electricity (5.5 TWh/7.3%). 

As in 2019, there was only a slight increase in generation from renewable energy sources of 3.4% to 236.6 TWh. 

The share of renewable electricity as a proportion of gross electricity consumption in 2020 was 45%.3 

Installed generating capacity was characterised by a further increase in renewable capacity in 2020. Overall, 

renewable capacity growth amounted to 6.1 gigawatts (GW). The year-on-year increase in 2019 was 6.2 GW.4 

The largest increases in 2020 were in solar photovoltaic (+4.6 GW) and onshore wind (+1.2 GW). Non-

renewable generating capacity (nuclear, lignite, hard coal, natural gas, mineral oil products, pumped storage 

and other sources) also registered growth of 1.3 GW.5 Total (net) installed generating capacity thus increased 

to 233.8 GW at the end of 2020, with 103.3 GW of non-renewable and 130.6 GW of renewable capacity. The 

non-renewable generating capacity includes power stations operational in the market and those outside the 

market (for example standby lignite and grid reserve power plants). 

The installed capacity of installations eligible for payments under the Renewable Energy Sources Act (EEG) in 

Germany stood at 126.7 GW at the end of 2020 (2019: 114.0 GW). This represents an increase of 6.5 GW (+5.4%). 

A total of 222.0 TWh of electricity from renewable energy installations received payments under the EEG 

                                                                    

3 If the share of renewables generation is taken to be about 50% or more, it usually relates to the definition of consumption as the "grid 

load" (for example on the SMARD website). 

4 The 2019 figure from the 2020 monitoring has been updated. 

5 Part of this growth is due to a change in the database. For the first time, the 2020 evaluations are based on the electricity generating 

units registered in the core energy market data register (MaStR). 
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in 2020. Electricity generation from installations eligible for EEG payments thus increased by 4.8%. EEG 

payments were up ǝƠ Ńĩ ƥǗǞźǝâĢź OĢ 2020, renewable installation operators thus received an average 

of 13.4 cents per kilowatt hour (ct/kWh) under the EEG.6 The expansion targets set out in the EEG 2021 for 

solar photovoltaic, onshore wind and offshore wind were met in 2020. Indications from the first half of 2021 

are that this will also be the case for the full year. 

1.2 Cross-border trading 

Electricity exports again exceeded imports in 2020. Germany's electricity exports were down slightly 

compared to a year earlier. Cross-border trade volumes for electricity amounted to 83 TWh in 2020 

(2019: 73 §¸ĆǇź ¸ĉŃĆ ÕĢ ířĵĩĸŃ ļňĸĵěňļ ĩø ƥǙǝġŹ GíĸġÕĢś ĉļ ļŃĉěě ĩĢí ĩø ;ňĸĩĵíƛļ âĉāāíļŃ íěíãŃĸĉãĉŃś ířĵĩĸŃíĸļź 

1.3 Networks 

1.3.1 Network expansion 

The projects currently listed in the Power Grid Expansion Act (EnLAG) (as at the second quarter of 2021) 

comprise lines with a total length of about 1,827 kilometres (km). Around 8 km are currently in the spatial 

planning procedure and around 266 km are in or about to start the planning approval procedure. A total 

of 466 km have been approved and are under or about to start construction, and 1,087 km have been 

completed. 

The projects listed in the Federal Requirements Plan Act (BBPlG) comprise lines with a total length of 

about 10,412 km (as at the second quarter of 2021). The 29 projects designated as crossing federal state or 

national borders, which fall under the responsibility of the Bundesnetzagentur, account for around 6,397 km 

of this total. The total length of the lines in Germany will largely depend on the route of the north-south 

corridors and will become apparent in the course of the procedure. In the second quarter of 2021, 

some 2,901 km of the total were ready to start the planning approval procedure. Around 912 km are in the 

spatial planning or federal sectoral planning procedure, and 5,779 km are in or about to start the planning 

approval or notification procedure. A total of 136 km have been approved and are under or about to start 

construction, and 684 km have been completed. Additionally, approximately 218 km are being carried out in 

procedures by the Federal Maritime and Hydrographic Agency (BSH). 

1.3.2 Investments 

In 2020, investments in and expenditure on network infrastructure by the network operators amounted to 

around ƥǖǗŹǘǘǗġ ǆǗǕǖǞŽ ƥǖǕŹǛǗǞġǇ ǆâĩŃĆ øĉāňĸíļ ňĢéíĸ ãĩġġíĸãĉÕě ěÕŔǇź7 This comprised ƥǝŹǕǝǝġ ĩø 

investments and expenditure by the distribution system operators (DSOs) and ƥǙŹǗǙǙġ âś ŃĆí øĩňĸ GíĸġÕĢ 

                                                                    

6 The average EEG payment is calculated by dividing the total sum paid under the EEG in a year by the total amount of renewable 

electricity fed in during that year. 

7 Investments and expenditure are defined in the glossary. The values under commercial law do not correspond to the implicit values 

included in the system operators' revenue cap in accordance with the provisions of the Incentive Regulation Ordinance (ARegV). 

Introducing indicator -based investment monitoring according to section 33(5) ARegV will make it possible to carry out comparative 

calculations using the figures supplied under commercial law and those derived from the incentive-based regulation. Medium to 

long-term trends can be derived from the evaluations on the basis of the survey of commercial values. The introduction of an index-

based investment monitoring pursuant to section 33(5) ARegV is currently being prepared by the Bundesnetzagentur taking account 

of the effort required for companies to transmit data. 
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transmission system operators (TSOs). Investments were up on the previous year, 42% for those by the TSOs 

ǆǗǕǖǞŽ ƥǗŹǜǗǜ ġŹ ǗǕǗǕŽ ƥǘŹǝǛǗ ġǇ ÕĢé ǖǗƠ øĩĸ ŃĆĩļí âś ŃĆí 7~kļ ǆǗǕǖǞŽ ƥǙŹǘǘǜ ġŹ ǗǕǗǕŽ ƥǙŹǝǘǝ m). 

1.3.3 Congestion management 

The total volume of network congestion management measures was higher in 2020 than the year before. The 

total costs for these measures (feed-in management, redispatching including countertrading, and grid reserve 

provision and use) are provisionally put at around ƥǖźǙâĢ ÕĢé Õĸí ŃĆňļ Õěļĩ ļěĉāĆŃěś ĆĉāĆíĸ ǆǗǕǖǞŽ ƥǖźǘâĢǇź 

Redispatching measures: the reductions and increases in feed-in from conventional operational and grid 

reserve power plants requested as part of the redispatching process amounted in 2020 to 

about 16,795 gigawatt hours (GWh) (8,522 GWh of feed-in reductions and 8,273 GWh of increases). The total 

volume of requested reductions and increases in feed-in from power plants in 2020 was therefore higher than 

in 2019 (13,521 GWh). In particular, the volume of voltage-related measures was higher in the second quarter 

than in the previous year due to the reduced load caused by the lower electricity consumption during the first 

pandemic-related lockdown. There was a further increase in the volume of countertrading, data on which is 

combined with redispatching. The increase is largely due to the bilateral agreement between Germany and 

Denmark. This agreement provides for minimum trading capacities across the border between western 

Denmark and Germany as well as for cooperation between the TSOs on countertrading measures. The latter 

ĉĢãňĸĸíé ãĩļŃļ ĩø ƥǖǘǙźǖġ ǆǗǕǖǞŽ ƥ 64.2m). 

The costs for redispatching measures using operational and grid reserve power plants and for countertrading 

measures are provisionally put at around ƥǙǙǘġ ĉĢ 2020 and are thus about 19% higher than the previous 

year's level (2019: ƥǘǜǘġǇź 

Grid reserve power plants: according to the Bundesnetzagentur's current information, the costs of reserving 

the grid reserve plant capacity plus costs not dependent on the use of the reserve are provisionally put 

at ƥǖǞǙźǝġ ĉĢ 2020 and are thus slightly lower than in the previous year (2019: ƥǖǞǛźǚġǇź §Ćí ãĩļŃļ ĩø ňļĉĢā 

the grid reserve amounted to around ƥǝǝġŹ ŔĆĉãĆ ŔÕļ ļěĉāĆŃěś ňĵ ĩĢ ěÕļŃ śíÕĸƛļ ƥǝǖźǛġź 

Feed-in management measures: in absolute terms, the volume of curtailments from electricity from 

renewable sources as part of feed-in management measures was 6,146 GWh in 2020, around 5% lower than in 

the same period of the preceding year (2019: 6,482 GWh). The decline was probably due to the network 

expansion projects in Schleswig-Holstein successively going into operation. 

Onshore wind is the most-curtailed energy source, making up around 67% of energy curtailed, followed by 

offshore wind with nearly 29%. Installations in Schleswig-Holstein are curtailed the most (50%) followed by 

those in Lower Saxony (34%). Although 69% of curtailments were in the distribution system, around 79% of 

the network congestion that caused them was in the transmission system or in the network level between the 

transmission and distribution systems. 

The estimated compensation claims of installation operators for these curtailments ran to about ƥǜǛǖźǗġ 

in ǗǕǗǕ ǆǗǕǖǞŽ ƥǜǕǞźǚġǇź §Ćĉļ ĸĉļíŹ ŔĆĉãĆ ÕġĩňĢŃļ Ńĩ ÕâĩňŃ ǜƠŹ was caused by the greater curtailment of 

offshore wind turbines. Compensation payments are covered by final customers via the network charges 

although a share of these costs is offset by the reduction in the EEG surcharge, which network users also have 

to pay, since curtailed installations do not receive any remuneration or market premium under the EEG. 
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1.3.4 Network charges 

The volume-weighted network charges (including meter operation charges) for household customers for 2020 

were stable (+0.02 ct/kWh): for household customers with an annual consumption of 2,500 to 5,000 kWh, the 

weighted average was 7.52 ct/kWh. With respect to non-household customers, the arithmetic mean charges 

for commercial customers are slightly higher than the previous year's level.8 The network charges (including 

meter operation charges) for commercial customers increased by 3% to about 6.64 ct/kWh 

(2020: 6.46 ct/kWh). The network charges (including meter operation charges) for industrial customers 

decreased by around 1% to 2.67 ct/kWh (2020: 2.70 ct/kWh).  

1.4 Costs for system services 

The net costs for system services, which are passed on to final customers, were higher in 2020 than in 2019 at 

ÕĸĩňĢé ƥǗŹǕǖǝźǘġ ǆǗǕǖǞŽ ƥǖŹǞǘǖġǇź dÕĕĩĸ ãĩļŃļ Ŕíĸí ŃĆí ãĩļŃļ ĩø ĸíļíĸœĉĢā ÕĢé ňļĉĢā āĸĉé ĸíļíĸœí ĵĩŔíĸ ĵěÕĢŃļ 

at around ƥǗǝǗźǝġ ǆǗǕǖǞŽ ƥǗǜǝźǖġǇŹ ĢÕŃĉĩĢÕě ÕĢé ãĸĩļļ-border redispatching at ƥǗǗǕźǚġ ǆǗǕǖǞŽ ƥǗǗǜźǗġǇŹ ŃĆí 

estimated claims for compensation for feed-in management measures at ƥǜǛǖźǗġ ǆǗǕǖǞŽ ƥǜǕǞźǚġǇ ÕĢé ěĩļļ 

energy at about ƥǘǞǝźǝġ ǆǗǕǖǞŽ ƥǘǗǖźǗġǇź §Ćíĸí ŔÕļ ÕĢ ĉĢãĸíÕļí ĉĢ ĵÕĸŃĉãňěÕĸ ĉĢ ŃĆí ãĩļŃļ øĩĸ ãĩňĢŃíĸŃĸÕéĉĢāŹ 

which totalled ƥǖǘǙźǖġ ǆǗǕǖǞŽ ƥǛǙźǗġǇź §Ćí ĉĢãĸíÕļí ĉļ ěÕĸāíěś éňí Ńĩ ŃĆí âĉěÕteral agreement between 

Germany and Denmark. 

The structure of the costs for system services in 2020 was different to that in 2019 in that the costs for network 

congestion management measures and loss energy were higher while the costs for balancing capacity were 

lower. 

1.5 Wholesale 

The trading volume and liquidity of the wholesale electricity markets remained at a high level in 2020. In 

particular, there was another increase in trading volume on the EPEX SPOT and Nord Pool intraday markets. 

However, the volume of day-ahead trading is not fully comparable with the figure from the previous year 

since the presentation for 2020 was adjusted. Volumes of on-exchange futures trading also increased, with the 

Phelix-DE futures volume standing at 1,416 TWh in 2020, an increase of around 5%. Volumes traded off-

exchange via broker platforms recorded significant growth as well. The volume of OTC clearing of Phelix-DE 

futures on EEX rose by about 28% to 1,668 TWh in 2020, well over the volume traded on the exchange. 

Average wholesale electricity prices fell in 2020. The spot market Phelix Day Base average for 2020 was 

about ƥǘǕźǙǛ ĵíĸ ġíāÕŔÕŃŃ Ćĩňĸ (MWh) and the Phelix Base Year Future average was about 40.20 ct/kWh, 

although future prices were higher at the end of 2020 than they had been at the beginning of the year. On the 

futures market, the Phelix-DE Peak Year-#ĆíÕé ļŃĩĩé ÕŃ ƥǚǘźǕǗŷd¸Ć ÕŃ ŃĆí ļŃÕĸŃ ĩø ŃĆí śíÕĸ ÕĢé 

ƥǚǜźǚǙŷd¸Ć ÕŃ ŃĆí íĢé ĩø 7íãíġâíĸ 2020. It thus saw growth of around 9% across the year, although there 

was a clear dip in prices in the middle of the period. 

                                                                    

8 It should be noted that the arithmetic mean reflects neither the wide spread of the network charges nor the heterogeneity of the 

network operators for these consumption groups. 
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1.6 Retail 

1.6.1 Contract structure and competition 

The number of electricity suppliers from which retail customers can choose increased slightly. In 2020, final 

customers could choose between an average of 162 suppliers in each network area (not taking account of 

corporate groups), compared to 156 suppliers in 2019. The average number of suppliers for household 

customers in Germany was 142 (2019: 138). 

In 2020, a relative majority of 37% of household customers' consumption was supplied on non-default 

contracts with local default suppliers (2019: 40%). The volume-weighted percentage of household customers' 

consumption supplied under default contracts stood at 25% (2019: 26%). This represents only a very slight 

decrease in the percentage of consumption supplied under default contracts, as in the previous year. The 

percentage of household customers' consumption provided by a supplier other than the local default supplier 

is around 38% (2019: 34%). Overall, about 62% of all household customers' consumption is still provided by 

default suppliers (under either default or other contracts). Thus the strong position that default suppliers have 

in their respective service areas has declined by about 4% compared to the previous year. 

There was a clear rise in the number of supplier switches in 2020 to almost 5.4m. The supplier switching rate 

based on the total number of household customers is 10.9% and thus one percentage point higher than in the 

previous year (2019: 9.9%). In addition, about 1.8m household customers changed energy supply contract with 

the same supplier. The switching rate for non-household customers ǒ with an annual consumption of more 

than 10 MWh ǒ based on consumption volumes was 11.6% (2019: 11.7%). 

1.6.2 Disconnections 

There was a clear decrease in 2020 in the number of electricity customers whose supply was disconnected. The 

number of disconnections actually carried out by the network operators was 230,015, representing a decrease 

of 20% compared to the previous year (2019: 289,012). The number of disconnection notices issued by 

suppliers to household customers was very much higher, although it was lower than the year before as well. 

The number of notices issued was approximately 4.2m, of which about 696,000 were passed on to the relevant 

network operator with a request for disconnection (2019: 4.8m notices and 911,000 requests). It may be 

assumed that this drop was partly due to the right to withhold performance set out in Article 240 section 1 of 

the Introductory Act t o the Civil Code (EGBGB), which was put in place in the first half of the year because of 

the Covid-19 pandemic to provide temporary relief for consumers. Around 72% of the electricity suppliers 

surveyed also said they had voluntarily decided not to disconnect their customers. 

1.6.3 Price level 

The average total price (excluding value added tax (VAT) and possible reductions) for industrial customers 

with an annual consumption of 24 GWh as at 1 April 2021 was about 16.94 ct/kWh, up 0.40 ct/kWh on the 

average for 2020. The average total price (excluding VAT) for commercial customers with an annual 

consumption of 50 MWh in  April  2021 was 23.23 ct/kWh, up 0.20 ct/kWh on the previous April. This increase 

in prices for industrial and commercial customers in 2020 is mainly accounted for by the price components 

controlled by the supplier. 

Data was collected from the suppliers operating in Germany on the prices for household customers as 

at 1 April  2021. The average price (including VAT) increased slightly to 32.62 ct/kWh (2020: 32.05 ct/kWh). This 
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average is calculated by weighting the individual prices across all contract models for an annual consumption 

of 2,500 kWh to 5,000 kWh according to consumption volumes to obtain a reliable average for the electricity 

price for household customers. 

In 2021, the price component controlled by the supplier (energy procurement, supply and margin) accounts 

for around 26.3% of the total electricity price and has thus increased, as it did in the previous year. The 

network charge in 2021 is slightly higher than in the previous year and thus still at a high level. The EEG 

surcharge (6.50 ct/kWh) accounted for around 20% of the total price. Compared to 2020, the average price for 

household customers on default contracts with an annual consumption of  2,500 kWh to 5,000 kWh remained 

stable at 33.80 ct/kWh (2020: 33.80 ct/kWh). The average price for customers on a non-default contract with 

their default supplier is 31.89 ct/kWh (2020: 31.67 ct/kWh). In previous years there had been a convergence of 

prices of non-default contracts with the default supplier and non-default suppliers. This year's monitoring 

revealed that the price of non-default contracts with the local default supplier was lower than that of 

contracts with suppliers that were not the local default supplier for the first time in ten years. The price for 

customers on a contract with a supplier other than their local default supplier increased by around 5% 

to 32.70 ct/kWh (2020: 31.22 ct/kWh). 

The rise in retail prices in 2021 is largely due to the increase in the price component controlled by the supplier 

(energy procurement, supply and margin). Procurement costs are significantly influenced by wholesale prices. 

In April  2021, there was higher demand for electricity, despite the pandemic, while at the same time there was 

a rise in conventional generation and a fall in renewable generation. For the electricity volumes procured at 

short notice, both of these factors contributed to the rise in wholesale prices. The higher prices for carbon 

emission allowances, which are included in the electricity price components that are not controlled by the 

supplier, also affected wholesale prices.9 

As a rule, customers on default contracts can make savings by switching contract (-1.91 ct/kWh) and switching 

supplier (-1.10 ct/kWh).10 Household customers with an annual consumption of 3,500 kWh could 

consequently cut their electricity costs by around ƥǛǜ ĵíĸ śíÕĸź ~ĵíãĉÕě âĩĢňļíļ ĩøøíĸíé âś ļňĵĵěĉíĸļŹ ĉĢãěňéĉĢā 

one-off bonus payments, are an added incentive for customers to switch. One-off bonus payments for 

customers switching to non-default contracts with their local default supplier average ƥǚǛŹ ÕĢé ŃĆĩļí øĩĸ 

customers switching to a non-default supplier ƥǜǕź 

1.6.4 Surcharges 

The network operators estimated that they would pass on around ƥǗ5.85bn in surcharges to network users 

in ǗǕǗǖź OĢ ĩĸéíĸ ĩø œĩěňġíŹ ŃĆĉļ ŃĩŃÕě ãĩġĵĸĉļíļ ŃĆí ;;G ļňĸãĆÕĸāí ǆƥǗǗźǗǝâĢǇŹ ŃĆí ĩøøļĆĩĸí ĢíŃŔĩĸĘ 

ļňĸãĆÕĸāí ǆƥǖźǙǖâĢǇŹ ŃĆí ļíãŃĉĩĢ ǖǞ ~Ńĸĩġe;· ļňĸãĆÕĸāí ǆƥǖźǗǖâĢǇŹ ŃĆí \¸\G ļňĸãĆÕĸāí ǆƥǕźǞǖâĢǇ ÕĢé ŃĆí 

interruptible ěĩÕéļ ļňĸãĆÕĸāí ǆƥǕźǕǙâĢǇź 

The EEG surcharge continues to make up the largest share (over ǝǛƠǇ ÕĢé Ŕĩňěé ĆÕœí âííĢ ƥǖǕźǝâĢ ŔĉŃĆĩňŃ 

the federal government assistance that was provided for the first time in 2021. This assistance is a means of 

                                                                    

9 Carbon price: 2020 ǒ ƥǗǙźǝǕŷŃż ǗǕǗǖ ǒ ƥǙǛ /t: source: Spectron 

Grid load: April  2020 ǒ 36.4 TWh; April  2021 ǒ 41.4 TWh: source: Fehler! Linkreferenz ungültig. . smard.de 

10 Savings based on an annual consumption between 2,500 kWh and 5,000 kWh. 
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capping the EEG surcharge set out in budget legislation. In its Climate Action Programme 2030, the German 

government decided to introduce a national fuel emissions trading scheme and to use the proceeds from the 

pricing of carbon emissions from fossil fuels for the benefit of the public and the economy by reducing the 

burden of the EEG surcharge from 1 January 2021. Other budgetary funds from the stimulus package designed 

to mitigate the effects of the pandemic also helped to lower the EEG surcharge to 6.5 ct/kWh.  

1.6.5 Electric heating 

Developments in the electric heating sector need to be viewed against the backdrop of the transfer of market 

locations and volumes from E.ON Heizstrom to Lichtblick GmbH. There were major changes in 2020: for 

example, the percentage of electricity supplied for night storage heating and heat pumps by a legal entity 

other than the local default supplier rose to 4.29 TWh from 2.15 TWh in the previous year. Around 37.3% of 

the total volume of electricity for heating in 2020 was made up by non-default suppliers (2019: 16%). 

The supplier switching rate in the electric heating segment based on the number of market locations was 

higher than in the previous year. The supplier switching rate for 2020 was around 12% by volume and around 

14.8% by market location. However, the transfer of market locations and volumes from E.ON Heizstrom to 

Lichtblick  GmbH is likely to have played a role in the higher level of supplier switching, because it basically 

meant an automatic change of supplier for affected customers. 

The total gross price for night storage heating was 23.93 ct/kWh as at 1 April 2021 and thus higher than the 

previous year's level of 23.14 ct/kWh. The average total gross price for heat pump electricity was 23.80 ct/kWh 

and thus also higher than the previous year's average of 23.58 ct/kWh.  

1.7 Digitisation of metering 

The Energy Transition Digitisation Act and the Metering Act (MsbG) contained therein made the rollout of 

modern metering equipment and smart metering systems legally mandatory in Germany. Whereas in the past 

household customers were mainly equipped with analogue Ferraris meters, modern metering systems consist 

of digital meters that are connected to a communication unit (smart meter gateway) via an interface. Modern 

metering systems do not transmit any data. They are referred to as smart metering systems when they are 

connected to a smart meter gateway, enabling them to transmit the data recorded by the meter. 

Default meter operators had until 30 June 2017 to notify the Bundesnetzagentur of their metering operations. 

These notifications also served to trigger a deadline set by the MsbG: three years after the notification of 

responsibility for default metering operations, ie by 30 June 2020, the default meter operators had to have 

installed modern metering equipment in at least 10% of the meter locations that have to be fitted with them 

by law. If they have not fulfilled this requirement, they are required to initiate a process to transfer their 

default responsibility. 

The installation of smart metering systems was able to start when the first smart meter gateway was certified 

by the Federal Office for Information Security (BSI) on 12 December 2018. After the certification of a third 

gateway in December 2019 and the announcement of technical feasibility for certain applications, the BSI 

gave the go-ahead for the rollout of smart metering systems on 24 February 2020. 

By February 2020, an Aachen-based company and some default meter operators, mainly municipal utilities, 

had started legal action against the BSI's general administrative order determining the technical feasibility of 
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the installation of smart metering systems. At the time of writing, these legal disputes are still ongoing. 

However, in an application for an interim injunction, the Higher Administrative Court (OVG) in Münster 

ruled in favour of the complainant. Adjustments have been made to the MsbG to remove the resulting legal 

uncertainties. The law introducing these amendments (Act transposing provisions of Union law and 

regulating pure hydrogen networks in energy industry law) was promulgated in the Federal Law Gazette I 

No 47 on 26 July 2021 and entered into force on 27 July 2021. A central amendment to the MsbG was carried 

out in section 19(6) MsbG, creating a provision protecting vested rights for smart metering systems that have 

already been installed and those still to be installed. 

A further important step towards creating greater legal certainty in the smart meter rollout was the setting up 

and consultation of the Gateway Standardisation committee, with the Federal Ministry for Economic Affairs 

and Energy (BMWi) subsequently agreeing to the expanded Technical Directive TR-03109-1 v1.1 of 

23 September 2021. The Technical Directive focuses on the interoperability certification of smart meter 

gateways. 

2. Network overview 

All energy market players are required as from 1 February 2018 to introduce and exclusively use a new 

identification code to identify market locations and meter locations. Since the Monitoring Report 2019 the 

term "meter point" has therefore been replaced by the terms "market location" and "meter location", as 

applicable. 

Energy is generated or consumed in a market location. The market location is connected to the network by 

means of at least one line. The market location is a connecting point for supply and balancing. 

A meter location is a location at which energy is measured and that has all the technical equipment required 

to collect and, if necessary, transmit the meter data. All relevant physical quantities at a point in time are 

collected no more than once at a meter location. The term "meter location" corresponds to the term "meter" 

within the meaning of section 2 para 11 MsbG. 

2.1 Network balance 

The network balance provides an overview of supply and demand in the German electricity grid in  2020. Total 

electricity supply was 578.3 TWh, comprising a net total of electricity generated of 530.7 TWh (including 

10.3 TWh from pumped storage) and cross-border flows11 from abroad amounting to 47.6 TWh. Total 

electricity consumption was 572.1 TWh, including 444.2 TWh for final consumers and 11.8 TWh for pumped 

storage stations from the general supply networks. The amount of energy consumed by pumped storage 

stations is 1.5 TWh higher than the amount generated because of the electricity needed for the pumping 

process (power station internal consumption). The net total of electricity generated but not fed into the 

general supply networks (industrial, commercial and domestic own use) was 33.8 TWh. It can be assumed that 

the actual value for self-generation is higher, because only data for plants generating 10 MW or more are 

reported to the Bundesnetzagentur. Distribution and transmission losses amounted to 27.2 TWh and physical 

flows to other countries 65.4 TWh. The sum of the individual entries for use minus pumping losses is around 

                                                                    

11 The physical flows, and not the trade flows, are decisive for the network balance. Trade flows (65.4 TWh of exports and 47.6 TWh of 

imports) are different from physical flows in the interconnected alternating current system. 
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572.1 TWh. The difference between this and the total supply of 578.3 TWh is 6.1 TWh or 1.1%. Supply and 

demand from the monitoring survey are therefore almost balanced. The difference of 6.1 TWh is due to the 

complex structure of the data survey involving a large number of different market players. 

 

Table 1: 2020 network balance based on data from TSOs, DSOs and power plant operators 

TSOs DSOs Total 2020 Total 2019

Total net nominal generating capacity as at 31 December 

2020 (GW)
233.8 226.4

Facilities using non-renewable energy sources 103.3 102.0

Facilities using renewable energy sources 130.6 124.4

Generation facilities eligible for payments under the 

Renewable Energy Sources Act
126.7 120.2

Total net generation (including electricity not fed into 

general supply networks) (TWh)
530.7 561.3

Facilities using non-renewable energy sources 294.1 332.5

Pumped storage 10.3 9.8

Facilities using renewable energy sources 236.6 228.9

Generation facilities eligible for payments under the 

Renewable Energy Sources Act
222.0 221.9

Net amount of electricity not fed into general supply 

networks (TWh)[1] 33.8 38.1

Losses (TWh) 9.9 17.3 27.2 26.9

Extra-high voltage 8.1 <0.1 8.1 7.7

High voltage (including EHV/HV) 1.8 3.1 4.9 4.8

Medium voltage (including HV/MV) 5.7 5.7 5.7

Low voltage (including MV/LV) 8.6 8.6 8.7

Cross-border flows (physical flows) (TWh)

Imports 65.4 69.8

Exports 47.6 39.4

Consumption (TWh)[2] 26.1 418.1 456.0 472.6

Industrial, commercial and other non-household 

customers
26.1 292.4 318.5 336.5

Household customers 125.7 125.7 123.7

Pumped storage 11.8 12.4

Electricity: network balance 2020

[1] Own use by industrial, commercial and domestic users, excluding consumption by Deutsche Bahn AG for traction purposes

[2] Including consumption by Deutsche Bahn AG for traction purposes
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Figure 1: Supply and demand in the electricity supply system in 2020 

2.2 Electricity consumption 

For 2020 a gross electricity consumption reported for the monitoring survey of 532.8 TWh can be derived 

from the network balance presented in 2.1. This gross consumption comprises the sum of gross electricity 

generation from renewable (237.8 TWh) and non-renewable (312.8 TWh) energy sources and cross-border 

flows into Germany (47.6 TWh) less the cross-border flows out of Germany (65.4 TWh).12 Gross generation is 

higher than net generation because it includes power station internal consumption. Generation from 

renewable energy sources thus accounted for 45% of gross electricity consumption in 2020. 

                                                                    

12 The actual figure is higher, because power station internal consumption and electricity volumes from self-generation plants with an 

installed capacity of 10 MW or higher are included in the monitoring. 

47.6 (39.4)

65.4 (69.8)

33.7 (38.1)

444.2 (460.2)

520.4 (551.5)

Imports (physical 
flows)

Net electricity generation
(exclucingpump storage)

Losses

Electricity generated and 
not fed into supply 
networks

Exports (physical 
flows)

Electricity: supply and demand in the electricity supply system in 2020
(TWh)

ÜNB: 9.9 (9.3)

VNB:  17.3 (17.6)

Final consumers Pumped storage*
Consumption

11.8 (12.4)

10.3 (9.8)

Pumped storage

* This is the amount of electricity taken from the network by pumped storage stations, ie the amount required for the pumping process.  
The values in brackets are for 2019.

578.3 (600.7)

572.1 (607.4)
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Table 2: Final consumption (excluding pumped storage) by customer category based on data from TSOs and 

DSOs 

 

Table 3: Final consumption (excluding pumped storage) by load profile based on data from TSOs and DSOs 

The values in the table above show the consumption of electricity in  2020 by final consumers in the network 

areas of the transmission system operators (TSOs) and distribution system operators (DSOs) participating in 

the survey (consumption excluding pumped storage). Total consumption from the DSOs' networks was 

around 418.1 TWh and from the TSOs' networks 26.1 TWh. Table 2 shows that although the number of 

customers with an annual consumption of more than 2 GWh is relatively small, these customers account for 

nearly half of the total consumption in Germany. Customers with an annual consumption between 10 MWh 

and 2 GWh accounted for 26% of the total consumption in 2020. The largest customer group in terms of 

numbers comprises final consumers with an annual consumption of up to 10 MWh. This group comprises 

almost exclusively household customers, but also smaller commercial customers. They represented 27% of the 

total volume in 2020. 

A household customer consumed on average about 2,558 kWh in 2020, according to data from DSOs.13 The 

highest household customer consumption was in the band between 2,500 kWh and 5,000 kWh and totalled 

about 43.1 TWh, according to data from electricity suppliers. The average consumption for this representative 

                                                                    

13 Household customers as defined in section 3 para 22 EnWG 

Category
TSOs

(TWh)

DSOs

(TWh)

TSOs + DSOs

(TWh)

Percentage of 

total (%)

Ƽ 10 MWh/ year < 0.1 119.1 119.1 27%

10 MWh/year - 2 GWh/year 0.1 115.4 115.5 26%

> 2 GWh/year 26.0 183.6 209.6 47%

Total 2020 26.1 418.1 444.2 100%

Total 2019 26.8 433.4 460.2

Electricity: final consumption by customer category

Category
TSOs

(TWh)

DSOs

(TWh)

TSOs + DSOs

(TWh)

Percentage of 

total (%)

Interval-metered customers 26.1 261.0 287.1 65%

Standard load profile customers 157.1 157.1 35%

Household customers 

within the meaning of 

section 3 para 22 EnWG

125.7 125.7 28%

Total 2020 26.1 418.1 444.2

Total 2019 26.8 433.4 460.2

Electricity: final consumption by load profile
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case was about 3,383 kWh, and the total number of market locations around 12.7m. The largest number of 

household customers with around 16.7m market locations are in the band between 1,000 kWh and 2,500 kWh. 

The total amount of energy consumed by this group was around 29.0 TWh and the average 1,731 kWh. 

2.3 Network structure data 

The TSOs and 843 DSOs took part in the 2021 Monitoring Report data survey.14 As at 2 November 2021, a total 

of 873 DSOs were registered with the Bundesnetzagentur. 

 

Table 4: Number of TSOs and DSOs in Germany from 2016 to 2021 

The following table shows the network structure figures "circuit length" and "market locations" for the TSOs 

and DSOs. Since 2018 the market location is the unit in the energy market in which connections are counted 

for delivering and balancing. It is always used when referring not to the technical connection but to the 

contractual relationships behind the technical connection. The number of customers, for example, is counted 

via the market locations, whereas the number of installed meters is counted via the meter location. The meter 

location thus forms the technical equivalent to the market location, though a one-to-one relationship does 

not exist. Multiple meter locations can be assigned to one market location, and in another possible scenario 

multiple market locations can be assigned to one meter location. 

                                                                    

14 Data reported for TenneT GmbH's offshore holding companies are included in the monitoring under TenneT. 

2016 2017 2018 2019 2020 2021

TSOs with responsibility for control 

areas
4 4 4 4 4 4

Totals DSOs 875 878 890 883 879 873

DSOs with fewer than 100,000 

connected customers
798 797 809 803 799 791

DSOs with fewer than 30,000 

connected customers
607 625 614 645 678 674

Electricity: TSOs and DSOs in Germany
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Table 5: 2020 network structure figures based on data from TSOs and DSOs 

The circuit length at TSO level was 37,500 km in 2020. The total number of market locations of final 

consumers in the TSOs' networks was 528. Almost all of these market locations were interval-metered, in 

other words average consumption was recorded at least every quarter of an hour. 

The DSOs' total circuit length at all network levels as at 31 December 2020 was around 1.88m km. As shown in 

the following figure, the majority of the DSOs included in the data analysis (708 or 84%) have networks with a 

short to medium circuit length (lines and cables) of up to 1,000 km. These DSOs serve 7.3m or 14% of all 

market locations in Germany. A total of 132 DSOs have networks with a total circuit length of more than 

1,000 km. These network operators supply 44.7m market locations, about 86% of the total. 

TSOs* DSOs Total

Network operators (number) 8 875                           883

Total circuit length (thousand km) 37.5                          1,883.2                     1,920.7                     

Extra-high voltage 37.3                          0.2                            37.5                          

High voltage 0.2                            94.6                          94.8                          

Medium voltage** 524.5                        524.5                        

Low voltage** 1,263.9                     1,263.9                     

Total final consumers (market locations) 

(thousand)
0.5                            51,994.3                  51,994.8                  

Industrial, commercial and other non-

household customers
0.5                            2,856.4                     2,856.9                     

Household customers 49,137.9                  49,137.9                  

Electricity: network structure figures 2020

* Figures include offshore holding companies and Baltic Cable AB

** The 2019 total circuit length figures for medium and low voltage were not correct. The correct figures are 520.7 thousand km (medium 

voltage) and 1,241.4 thousand km (low voltage).
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Figure 2: Market locations by federal state at DSO level based on data from DSOs 

 

Figure 3: Market locations by federal state at TSO level based on data from TSOs15 

                                                                    

15 Beginning this year, market locations for operational consumption and vehicle charging points are not counted as market locations at 

TSO level.  
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Figure 4: Number and percentage of DSOs by circuit length based on data from DSOs 

 

Figure 5: DSOs by number of market locations supplied based on data from DSOs 

The number of market locations of final consumers in the DSOs' network areas was around 52.0m, of which 

about 49.1m were for household customers as defined in section 3 para 22 of the Energy Industry Act (EnWG). 

Around 395,679 meter locations were interval-metered. 
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As in the previous year, more than three quarters of the DSOs supply 30,000 or fewer market locations, while 

10% of the companies supply more than 100,000 market locations. These 10% supply about 75% (39.2m) of all 

market locations. 

3. Market concentration 

As in the previous years, an extensive analysis of market power was not carried out since this would go 

beyond the scope of the monitoring report. A residual supply analysis, which is of essential importance in the 

0ňĢéíļĘÕĸŃíěěÕġŃƖļ ĵĸÕãŃĉãí øĩĸ ÕļļíļļĉĢā ġÕĸĘíŃ ĵĩŔíĸ ĉĢ ŃĆí íěíãŃĸĉãĉŃś āíĢíĸÕŃĉĩĢ ļíãŃĩĸŹ ĉļ ŃĆíĸíøĩĸí ĢĩŃ 

included in the report.16 Instead this report will be based on indicators which are less complex to identify. 

An extensive market power analysis is provided in the second report on competitive conditions in the 

íěíãŃĸĉãĉŃś āíĢíĸÕŃĉĩĢ ļíãŃĩĸ ǆƙdÕĸĘíŃ wĩŔíĸ zíĵĩĸŃƚǇŹ ŔĆĉãĆ ŃĆí 0ňĢéíļĘÕĸŃíěěÕġŃ ĵňâěĉļĆíé ĩĢ 

28 December 2020 in accordance with Section 53 of the German Competition Act, GWB. The analysis is largely 

based on data from the information system of the transmission system operators pursuant to the EU 

regulation on electricity transmission system operation (formerly energy information network) on the use of 

power plants over the year and on publicly available data. This is used to determine the so-called Residual 

~ňĵĵěś OĢéíř ǆz~OǇź §Ćĉļ ĉĢéíř ļĆĩŔļ Ńĩ ŔĆÕŃ ířŃíĢŃ Õ ãĩġĵÕĢśƖļ ĵĩŔíĸ ĵěÕĢŃ øěííŃ ĉļ ĉĢéĉļĵíĢļÕâěí øor 

meeting the demand for electricity. It takes account of the fact that at every given period the amount of 

electricity produced has to match the amount required and that storage facilities are available only to a very 

limited extent. This index can thus be used to measure the extent of market power held by a company as the 

latter can significantly influence the amount of electricity available by the way it operates its power plants and 

ǒ e.g. by strategically withholding capacity ǒ can also significantly influence the electricity price. 

The results of the analysis carried out in the assessment of the RWE/E.ON merger have shown, and both 

ļňâļíķňíĢŃěś ĵňâěĉļĆíé ġÕĸĘíŃ ĵĩŔíĸ ĸíĵĩĸŃļ ĆÕœí ãĩĢøĉĸġíéŹ ŃĆÕŃ z¸;Ɩļ ĵĩŔíĸ ĵěÕĢŃļ Õĸí ÕěĸíÕéś ĵĉœĩŃÕě 

during a significant number of hours in the year, i.e. they are indispensable for meeting the demand for 

electricity. However, the number of pivotal hours has still not yet reached the level necessary to presume a 

dominant position. Nevertheless, it cannot be ruled out thaŃ ŃĆí ířŃíĢŃ ĩø ŃĆí ĉĢéĉļĵíĢļÕâĉěĉŃś ĩø z¸;Ɩļ 

conventional power plant fleet will increase in future due to the general market shortages resulting from the 

ěÕļŃ ŃŔĩ ļŃÕāíļ ĉĢ ĵĆÕļĉĢā ĩňŃ ĢňãěíÕĸ ÕĢé ãĩÕě ĵĩŔíĸ ÕĢé z¸;Ɩļ ĵĸĩļĵíãŃĉœí ġÕĸĘíŃ ĵĩŔíĸ ãĩňěé ířĵÕĢd to a 

degree in excess of the threshold above which market dominance is presumed. 

For the purposes of this report the identification of possible market power will be based on the degree of 

market concentration, which in turn will be determined by the market share distribution of the players on the 

respective market. Market shares are generally a good reference point for estimating market power because 

they represent (for the period of reference) the extent to which demand in the relevant market was actually 

satisfied by a company.17 

                                                                    

16 Cf. Bundeskartellamt, press release of 26 February 2019, B8-28/19 RWE/E.ON minority shareholding with background paper; 

Bundeskartellamt, report of 21 December 2019, Competitive conditions in the electricity generation market (Market Power Report) 

2019, pp. 23 ff.; Bundeskartellamt, report of 28 December 2020, Competitive conditions in the electricity generation market (Market 

Power Report) 2020, pp. 20 ff., and previous to this, Bundeskartellamt, Sector Inquiry into Electricity Generation and Wholesale 

Markets, 2011, pp. 96 ff. 

17 Cf. Bundeskartellamt, 29 September 2019, Guidance on Substantive Merger Control, para. 25. 



42 | I A ELECTRICITY MARKET 

The Herfindahl-Hirschman Index or the sum of the market shares of the three, four or five competitors with 

ŃĆí ěÕĸāíļŃ ġÕĸĘíŃ ļĆÕĸíļ ǆĘĢĩŔĢ Õļ ƙãĩĢãíĢŃĸÕŃĉĩĢ ĸÕŃĉĩļƚŹ 1zǘ ǒ CR4 ǒ CR5) are typically used to represent 

the market share distribution. The larger the market share covered by only a few competitors, the higher the 

market concentration. 

In the current reporting year ǒ and also as a result of the historically evolved structure of the electricity 

markets ǒ the points of reference for the analysis of electricity generation and first-time sale of electricity 

were the five largest electricity providers RWE AG, EnBW AG, LEAG GmbH, Vattenfall GmbH, E.ON SE (only 

first -time sale of electricity) and Uniper GmbH (only electricity generation capacities). At the same time, these 

businesses far surpassed other producers with regard to electricity generation capacities and electricity 

volumes fed into the grid (in the following CR5). 

However, there are also major differences between the five largest electricity producers. With a clear market 

share lead of 25.3% (electricity sales volume) and 22.0% (electricity generation capacity), the market leader 

RWE is followed by four other electricity producers with market shares between 14.9% and 5.6% of the 

volume sold and between 10.4% and 7.9% of the generation capacity. 

As in 2019, the points of reference for the analysis of end customer supply in 2020 were the four strongest 

suppliers, which, unlike previously, were only partly identical with the largest market players in the first-time 

sale of electricity. For instance, the sale of electricity to end customers has changed in that in the course of the 

RWE/E.ON transaction18 many business activities were shifted from one company to the other, leading to 

RWE now concentrating on the generation and first-time sale of electricity as well as electricity wholesale 

whereas E.ON focuses on the operation of electricity distribution networks and the distribution of electricity. 

Details on the calculation method: The report examines the market concentration on the economically 

significant market for the generation and first-time sale of electricity and on the two largest electricity retail 

markets. For reasons of simplicity, the market shares on the electricity retail markets are estimated using the 

ƙéĩġĉĢÕĢãí ġíŃĆĩéƚź §Ćí ġÕĸĘíŃ ļĆÕĸíļ ĩĢ ŃĆí ġÕĸĘíŃ øĩĸ ŃĆí øĉĸļŃ-time sale of electricity are on the other 

hand calculated using the group market share method under competition law, which produces more accurate 

results (for details on the differences between the two calculation methods see the box below). 

                                                                    

18 For further details see Monitoring Report 2019, pp.501 ǒ 503. 
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Calculation of group market shares under competition law vs. calculation of market shares using the 

ƘèĨĠĈġÔġâì!ĠìłąĨèƙ 

In order to calculate the market shares it first has to be defined which companies (legal entities) are to be 

considered affiliated companies and consequently a corporate group. This implies that there is no 

(substantial) competition between the individual companies of a group. 

1ĩġĵíŃĉŃĉĩĢ ěÕŔ ňļíļ ŃĆí ãĩĢãíĵŃ ĩø ƙÕøøĉěĉÕŃíé ãĩġĵÕĢĉíļƚ ǆ~íãŃĉĩĢ ǘǛǆǗǇ G¸0Ǉź §Ćí ãĩĢãíĵŃ Õĉġļ Ńĩ 

establish whether a dependent or controlling relationship exists between companies. The turnover or sales 

of each controlled company are fully attributed to the company group; the sales of a company that is not 

ãĩĢŃĸĩěěíé Õĸí ĢĩŃ Õééíé Ńĩ ŃĆí ãĩġĵÕĢś āĸĩňĵƖļ ļÕěíļ ǆĢĩŃ íœíĢ ĩĢ Õ ĵĸĩ-rata basis). A typical example of a 

controlling relationship is a scenario in which the majority of the voting rights in an affiliated company 

are held by another company. Controlling relationships may also arise for other reasons, for example, 

interlocking management or a controlling agreement. If several companies act together in such a way that 

they can jointly exercise a controlling influence over another company (e.g. because of a shareholder 

agreement or consortium agreement), each of them is considered a controlling company. Investigating and 

assessing which companies belong to a certain group under these principles can sometimes be rather time-

consuming. 

For this reason, group affiliation is predominantly assessed in the course of energy monitoring by applying 

the considíĸÕâěś ļĉġĵěíĸ ƙéĩġĉĢÕĢãí ġíŃĆĩéƚź §Ćí ļĩěí Õĉġ ĩø ŃĆĉļ ġíŃĆĩé ĉļ Ńĩ íļŃÕâěĉļĆ ŔĆíŃĆíĸ ĩĢí 

shareholder holds at least 50% of the shares in a company. If a single shareholder holds more than 50% of a 

ãĩġĵÕĢśƖļ ļĆÕĸíļŹ ŃĆÕŃ ãĩġĵÕĢśƖļ ļÕěíļ Ŕĉěě âí øňěěś ÕŃŃĸibuted to this shareholder. If two shareholders 

íÕãĆ Ćĩěé ǚǕƠ ĩø Õ ãĩġĵÕĢśƖļ ļĆÕĸíļŹ ŃĆíś Ŕĉěě íÕãĆ âí ÕŃŃĸĉâňŃíé ǚǕƠ ĩø ŃĆí ļÕěíļź Oø ĩĢěś ĩĢí ļĆÕĸíĆĩěéíĸ 

holds 50% of the shares with all other shareholders holding shares of less than 50%, half of the sales will be 

attributed to the largest shareholder; the remaining sales will not be attributed to any of the remaining 

ļĆÕĸíĆĩěéíĸļź Oø Ģĩ ļĆÕĸíĆĩěéíĸ Ćĩěéļ Õ ļĆÕĸí ĩø ǚǕƠ ĩĸ ġĩĸíŹ ŃĆí ãĩġĵÕĢśƖļ ļÕěíļ Ŕĉěě ĢĩŃ âí ÕŃŃĸĉâňŃíé Ńĩ 

any shareholder (in this case, the company is the parent company). 

In the case of majority shareholding, the two calculation methods usually produce the same results. 

However, a controlling relationship can also occur under a minority shareholding and would not be 

identified as such when applying the dominance method. A calculation of market shares using the 

dominance method therefore tends to underestimate the market shares of the strongest company groups, 

particularly when there are strong joint ventures active in the market. 



44 | I A ELECTRICITY MARKET 

3.1 Electricity generation and first-time sale of electricity 

In its normal practice the Bundeskartellamt defines a relevant product market for the generation and first-

time sale of electricity with physical fulfilment (market for the first-time sale of electricity). Electricity 

generation volumes and the required generation capacities only belong to the market for the first-time sale of 

electricity as defined above if the volumes produced are fed into the general supply grid, are suitable to meet 

ŃĆí āíĢíĸÕě éíġÕĢé øĩĸ íěíãŃĸĉãĉŃś ÕĢé Õĸí ŃĆíĸíøĩĸí ĉĢŃíĸãĆÕĢāíÕâěí øĸĩġ ŃĆí ãňļŃĩġíĸļƖ ĵíĸļĵíãŃĉœíź §Ćĉļ 

requirement is not fulfilled in the case of electricity generated øĩĸ ŃĆí ĵĸĩéňãíĸƖļ ĩŔĢ ãĩĢļňġĵŃĉĩĢŹ ŃĸÕãŃĉĩĢ 

current as well as balancing energy, reserve capacities and redispatching. On the supply side, electricity 

generation volumes which are subject to other market and competition conditions, e.g. due to specific legal 

obligations, are not to be included in the market for the first-time sale of electricity. Equally, electricity 

generation which is remunerated under the Renewable Energy Sources Act (EEG) is therefore also not 

considered part of the market for the first-time sale of electricity for the purpose of the monitoring report. 

In its case practice the Bundeskartellamt has recently applied the following criteria for the calculation of 

market shares19: 

The market shares are generally assessed according to feed-in quantities (not capacities). Electricity 

remunerated according to the fixed remuneration system under the Renewable Energy Sources Act (EEG) or 

according to the historically sometimes optional direct marketing is indirectly included in the residual supply 

analysis (see above) by way of the merit-order effect, but not in the calculation of the market shares on the 

market for the first-time sale of electricity applied here.20 Electricity from renewable energy resources (EEG 

electricity) is generated and fed into the grid regardless of the demand situation and electricity wholesale 

prices. EEG plant operators are not exposed to competition from other suppliers whose electricity generation 

is not remunerated under the EEG system. In the case of drawing rights, the corresponding amounts or 

capacities are attributed not to the power plant owner but to the owner of the drawing rights, provided the 

latter decides on the use of the power plant and bears the risks and rewards of marketing the electricity.21 

In geographical terms the Bundeskartellamt defined the market for Germany and Luxembourg as a single 

market after the bidding zone with Austria was split on 1 October 2018.22 Data on electricity generation was 

collected from the five largest companies with a market share exceeding 5% based on the above definitions. In 

terms of the first-time sale of electricity these were RWE, LEAG, EnBW, E.ON and Vattenfall. However, in 

terms of the electricity generation capacities of their own power plants including drawing rights to other 

power plants, the five largest companies were RWE, EnBW, LEAG, Vattenfall and Uniper. 

The results of the survey on volumes of electricity generated in 2020 are shown in the table below. Data from 

the previous year is shown for comparison. 

                                                                    

19 Cf. Bundeskartellamt, case summary of 31 May 2019, B8-28/19 RWE/E.ON minority shareholding; explained in detail in the 

0ňĢéíļĘÕĸŃíěěÕġŃƖļ éíãĉļĉĩĢ ĩø ǝ December 2011, B8-94/11, RWE/Stadtwerke Unna, paras. 22 ff. 

20 Cf. Bundeskartellamt, Sector Inquiry Electricity Generation and Wholesale Markets, pp. 73 f. 

21 Cf. Bundeskartellamt, Sector Inquiry Electricity Generation and Wholesale Markets, pp. 93 f. 

22 ;řĵĸíļļěś ĩňŃěĉĢíé øĩĸ ŃĆí øĉĸļŃ Ńĉġí ĉĢ ŃĆí 0ňĢéíļĘÕĸŃíěěÕġŃƖļ ĸíĵĩrt of 21 December 2019, Competitive conditions in the electricity 

generation market (Market Power Report) 2019, p. 14. 
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Table 6: Electricity volumes generated by the five largest German electricity producers based on the definition 

of the market for the first-time sale of electricity (i.e. excluding EEG electricity, traction current, electricity for 

produceĸļƖ ĩŔĢ ãĩĢļňġĵŃĉĩĢǇ 

The aggregate market share of the five strongest companies in the market for the first-time sale of electricity 

in the German market area including Luxembourg amounted to 65.3% in 2020. Their market share was still 

70.1% in 2019. The total net electricity generation which was not entitled to payments under the EEG fell by 

35 TWh to altogether 267.8 TWh compared to the previous year. One reason for this is that further capacities 

were withdrawn from the market and partly replaced by imports and ǒ as a result of the Covid-19 pandemic ǒ 

consumption decreased significantly. At the same time electricity generation from renewable energies 

entitled to payments under the EEG reached a new record level of around 221.9 TWh (211.0 TWh in the 

previous year), consequently continuing to replace electricity generation not remunerated under the EEG. 

1ĩġĵÕĸíé Ńĩ ŃĆí ĵĸíœĉĩňļ śíÕĸŹ z¸;Ɩļ ġÕĸĘíŃ ļĆÕĸí éíãĸíÕļíé ļěĉāĆŃěś Ńĩ ǗǚźǘƠż ŃĆí ġÕĸĘíŃ ļĆÕĸíļ ĩø ^;#GŹ 

EnBW and Vattenfall also fell considerably. 

Regarding the comparison over time as illustrated below, it has to be taken into account that in 2017 E.ON and 

Uniper were considered a company group. Since 2018, E.ON and Uniper have been regarded as two separate 

companies following the sale of Uniper, including a large part of its plants, to the Finnish energy company 

Fortum. In spite of this, the volume of energy generated, in particular by the remaining E.ON nuclear power 

plants, still accounted for approx. 9.6%; this volume includes to a lesser extent the smaller generating units 

acquired from RWE via its shares in Innogy. 

Company TWh Share Company TWh Share

RWE 78.9 26.0% RWE 67.8 25.3%

LEAG 49.0 16.2% LEAG 39.9 14.9%

EnBW 38.3 12.7% EnBW 26.6 9.9%

E.ON 26.6 8.8% E.ON 25.7 9.6%

Vattenfall 19.5 6.4% Vattenfall 15.0 5.6%

CR 5 212.2 70.1% CR 5 175.0 65.3%

Other companies 90.6 29.9% Other companies 92.8 34.7%

Total net electricity 

generation
302.8 100%

Total net electricity 

generation
267.8 100%

Electricity: Electricity volumes generated by the five largest German electricity producers

Germany 2019 Germany 2020
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Figure 6: Shares of the five largest companies on the market for the first-time sale of electricity in the German 

market area 

The total amount of electricity generation capacities available in 2020 was approx. 92.7 GW; compared to 2019, 

this increased by 2.5 GW due, among other things, to the commissioning of the Datteln 4 coal-fired power 

ĵěÕĢŃ ǆ¬ĢĉĵíĸǇź 1ĩĢļíķňíĢŃěśŹ ŃĆí 1zǚƖļ ãÕĵÕãĉŃĉíļ Õěļĩ ĉĢãĸíÕļíé øĸĩġ ǚǖź8 GW in 2019 to 52.6 GW in 2020. In 

ļĵĉŃí ĩø ŃĆĉļŹ ŃĆí øĉœí ěÕĸāíļŃ ļňĵĵěĉíĸļƖ ļĆÕĸí ĩø ŃĆí GíĸġÕĢ ĢĩĢ-EEG generation capacities available for use on 

the market for the first-time sale of electricity was 56.7% in 2020 and thus slightly below the 57.5% reached in 

ŃĆí ĵĸíœĉĩňļ śíÕĸź OŃ ĆÕļ Ńĩ âí ĢĩŃíé Ćíĸí ŃĆÕŃ ;źkeƖļ ĸíġÕĉĢĉĢā ļĆÕĸíĆĩěéĉĢāļ ĉĢ ĢňãěíÕĸ ĵĩŔíĸ ĵěÕĢŃļ ǆœĉÕ ĉŃļ 

subsidiary PreussenElektra) were not included in the CR5 share of German non-EEG generation capacities 

because E.ON was not one of the five largest producers in terms of generation capacities. In addition, the 

capacities of the Innogy shareholdings, which were transferred to E.ON on 31 December 2019, have 

meanwhile been largely retransferred to RWE. 

The joint market share of the five largest producers and consequently the degree of market concentration is 

likely to decrease further as a result of the planned shut-down and decommissioning of further nuclear power 

plants and coal-fired power stations. However, this deconcentrating effect caused by shut-downs will at the 

same time result in market shortages and in this way increase the competitive importance of the remaining 

capacities, which is manifested in the residual supply index. The RSI will be determined in the next market 

power report for 2021. 

16% 17% 16% 15%

32% 30%

26%
26%

9%
7%

9%

10%

7%

7%

6%

6%

12%
13%

13%

10%

25%
26%

30%

34%

363,5 TWh
350,8 TWh

302,8 TWh

265,3 TWh

2017 2018 2019 2020

Elektrizität: Anteil der fünf absatzstärksten Unternehmen auf dem 
Stromerstabsatzmarkt

Andere

EnBW

Vattenfall

E.ON

RWE

LEAG
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Table 7: Generation capacities of the five largest electricity producers 

To sum up, it can be said that, in terms of generation volume, the market for the first-time sale of electricity in 

the German market area continued to be concentrated in 2020 with a CR5 of 65.3% (cf. Table 6). In the 

previous year, the CR5 had still amounted to 70.1% and in 2018 even to 73.9%. Hence the degree of market 

concentration in the German market area has decreased over the years. 

In addition to the degree of market concentration which further decreased in 2020, other factors are also to be 

taken into account in assessing the market power situation. In the 2020 reporting year these factors suggested 

a downward trend in market power, which is, however, no longer the case. Currently, there are generally more 

electricity generation capacities in Germany than required to cover demand. In 2020 capacities expanded; 

however, this trend should be reversed following the first shut-downs of coal-fired power plants and the full 

decommissioning of nuclear power plants. An increased part of the electricity demand is covered by the feed-

in of renewable energy with regard to which the market shares of the five large suppliers are substantially 

below those of conventional power generation. The demand for EEG electricity therefore no longer has to be 

satisfied on the market for the first-time sale of electricity. 

§Ćĉļ ġĩĢĉŃĩĸĉĢā ĸíĵĩĸŃ ãĩĢŃÕĉĢļ ļňĸœíśļ ĩĢ ŃĆí øĉœí ĵĸĩéňãíĸļƖ ġÕĸĘíŃ ļĆÕĸes in EEG electricity generation in 

order to provide a rough estimate of the effects which the exclusion of EEG electricity has on the degree of 

market concentration in the market for the first-time sale of electricity. ln line with the survey on the 

generation and first-time sale of electricity which is not remunerated under the EEG system, the producers 

Unternehmen GW Anteil Unternehmen GW Anteil

RWE 20,2 22,4% RWE 20,4 22,0%

EnBW 11,0 12,2% EnBW 9,6 10,4%

LEAG 7,8 8,6% LEAG 7,8 8,4%

Vattenfall 7,5 8,3% Vattenfall 7,5 8,1%

Uniper 5,4 6,0% Uniper 7,3 7,9%

CR 5 51,8 57,5% CR 5 52,6 56,7%

Andere 

Unternehmen
38,4 42,5%

Andere 

Unternehmen
40,0 43,3%

Kapazitäten 

insgesamt
90,2 100%

Kapazitäten 

insgesamt
92,6 100%

Elektrizität: Kapazitäten der fünf größten Stromerzeuger

Deutschland 

31. Dezember 2019

Deutschland

31. Dezember 2020
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were also asked about their generation volumes and capacities of EEG electricity, which were then put in 

relation to the overall market data. In terms of the EEG subsidised generation volume (same companies as 

with regard to the generation volume, i.e. excluding Uniper) the share of the five largest companies in the 

German market area was around 5.5% in 2020. In the previous year it was still around 4.9%. In terms of EEG 

generation capacities, the share of the five largest producers (here including E.ON and excluding Uniper) was 

around 3.6% in 2020 compared to 4.0% in the previous year. 

The improved use of transmission capacities for electricity imports as a consequence of increased market 

coupling can help limit the scope of action on the market for the first-time sale of electricity. These additional 

aspects are not reflected in the market shares illustrated but would be taken into consideration in an extensive 

analysis of market power, particularly in a residual supply analysis (see above). With regard to the future, it 

should ultimately also be borne in mind that the decommissioning of still existing German nuclear power 

plants, envisaged for the end of 2022 at the latest, and the shut-down of further coal-fired power plants are 

factors that will result in shortages on the market for the first-time sale of electricity and also bring about 

changes in the market structure I.B.1.8.3. 

 

3.2 Electricity retail markets 

In the electricity retail markets the Bundeskartellamt differentiates between customers whose consumption is 

measured on the basis of metered load profiles and customers with standard load profiles. Metered load 

profile  customers are generally industrial or commercial customers. Standard load profile customers are 

generally consumers with relatively low levels of consumption such as household customers and smaller 

commercial customers. The distribution of these customersƖ íěíãŃĸĉãĉŃś ãĩĢļňġĵŃĉĩĢ ĩœíĸ ļĵíãĉøĉã Ńĉġí 

intervals is based on a standard load profile. 

The Bundeskartellamt most recently defined a Germany-wide market for the supply of electricity to metered 

load profile customers. For the supply of electricity to standard load profile customers the Bundeskartellamt 

has so far differentiated between three product markets: 

(i) supply with heating electricity (network-based definition), 

(ii) default supply (network-based definition), 

(iii) supply on the basis of special contracts (without heating electricity, defined as a national market)23. 

~ĉĢãí ŃĆí ;Ģíĸāś OĢéňļŃĸś #ãŃ ǆ;Ģ¸GǇ Ģĩ ěĩĢāíĸ ňļíļ ŃĆí Ńíĸġ ƙļĵíãĉÕě ãĩĢŃĸÕãŃ ãňļŃĩġíĸļƚ ĉĢ ŃĆĉļ ļíĢļíŹ ŃĆí 

ĸíěíœÕĢŃ ãĩĢŃĸÕãŃļ Õĸí ĸíøíĸĸíé Ńĩ Õļ ƙļĵíãĉÕě ãĩĢŃĸÕãŃļƚ ĉĢ ŃĆí ĵĸíļíĢŃ monitoring report only in the context of 

defining the market under competition law. For the purpose of the monitoring report, these contracts are 

ĩŃĆíĸŔĉļí ĸíøíĸĸíé Ńĩ Õļ ƙĢĩĢ-éíøÕňěŃ ãĩĢŃĸÕãŃ ŔĉŃĆ ŃĆí éíøÕňěŃ ļňĵĵěĉíĸƚ ĩĸ Õļ ƙãĩĢŃĸÕãŃ ŔĉŃĆ Õ ļňĵĵěĉíĸ ĩŃĆír 

                                                                    

23Cf. Bundeskartellamt, decision of 30 November 2009, B8-107/09, Integra/Thüga, paras. 32 ff. 
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ŃĆÕĢ ŃĆí ěĩãÕě éíøÕňěŃ ļňĵĵěĉíĸƚź24 In energy monitoring the sales volumes of individual suppliers (legal 

entities) are collected as national total values. In the case of standard load profile customers, a differentiation 

is made between heating electricity, default supply and supply under a special contract. The following analysis 

is based on data submitted by 1,413 electricity providers (legal entities) (2019: 1,429 electricity providers). 

Based on the information provided by suppliers, in 2020 around 213.6 TWh of electricity were sold to metered 

load profile customers and around 133.8 TWh of electricity to standard load profile customers; 11.2 TWh of 

the total sales to standard load profile customers consisted of heating electricity. Of the remaining 122.6 TWh 

sales to standard load profile customers without electric heating, 25.1 TWh went to standard load profile 

customers with default supply contracts, i.e. around 20.5%; the remaining 97.4 TWh went to standard load 

profile customers with special contracts, i.e. around 79.5%. By comparison: In 2019, 257.2 TWh of electricity 

were sold to metered load profile customers and 156.9 TWh to standard load profile customers, which is 

significantly higher compared to the current reporting year. Approx. 13.5 TWh of the total sales to standard 

load profile customers consisted of heating electricity and 33.4 TWh went to standard load profile customers 

with default supply contracts and 110.1 TWh to standard load profile customers with special contracts. The 

significant decline in 2020 is presumed to be largely caused by the effects of the Covid-19 pandemic. In 

addition, there has been a slight shift from previous standard load profile customers with default supply 

contracts to standard load profile customers with special contracts. 

Based on the data provided by the individual companies, it was determined which sales volumes were 

attributed to the four strongest companies in each market segment. The aggregate sales volumes were 

attributed to the four strongest companies usĉĢā ŃĆí ƙéĩġĉĢÕĢãí ġíŃĆĩéƚ ÕããĩĸéĉĢā Ńĩ ŃĆí ĸňěíļ éíļãĸĉâíé 

above. This provides sufficiently accurate results for the purpose of this analysis. With regard to data on 

percentages, it should be borne in mind that the monitoring survey of the electricity suppliers does not cover 

the entire market and that some suppliers could not provide data on quantities so that only approximate 

market volumes were recorded. The quoted percentages therefore merely approximate the actual market 

shares. 

When comparing the figures to those of 2019, it is to be noted that in 2020 there were considerable shifts in 

the retail markets, particularly due to the shift in business activities between RWE and E.ON (see above). For 

one thing, the market shares changed and as a consequence the ranking of the large electricity providers also 

changed, resulting in the fact that the current CR4 companies are only partly identical with those in 2019. For 

another, due to these shifts a distinction had to be made for the first time in 2020 between the CR4 companies 

for the individual market segments since the differences between the strongest companies had become 

significant. This also explains the partly considerable changes in the CR4 figures from 2020 compared to 2019; 

as a result, the figures for both years are comparable only to a limited extent. 

In 2020 the four strongest companies (currently E.ON, RWE, EWE and N-Ergie) sold a total of around 

60.8 TWh on the German market for the supply of electricity to metered load profile customers . Their 

                                                                    

24 §Ćí Ńíĸġ ƙļĵíãĉÕě ãĩĢŃĸÕãŃƚ ÕĵĵíÕĸļ ĉĢ ~íãtion  1(4) of the Electricity and Gas Concession Fees Ordinance (KAV). The term continues to 

be important for the calculation of the concession fee and has also been the subject of abuse proceedings and sector inquiries (heating 

íěíãŃĸĉãĉŃśǇź §Ćí Ńíĸġļ ƙéíøÕňěŃ ǆÕĢé øÕěěâÕãĘǇ ļňĵĵěśƚ ÕĢé ƙļĵíãĉÕě ãĩĢŃĸÕãŃƚ Õĸí ÕĵĵĸĩĵĸĉÕŃí øĩĸ ŃĆí ĵňĸĵĩļí ĩø ġÕĸĘíŃ éíøĉĢĉŃĉĩĢ ňĢéíĸ 

competition law and will continue to be used because they are legally defined. 



50 | I A ELECTRICITY MARKET 

aggregated market share thus amounted to 28.5%. In the previous year, the four largest electricity providers 

still sold as much as 63.0 TWh, which was equivalent to a share of 24.5%. The market share of the CR4 

companies on the market for metered load profile customers thus increased despite lower supply volumes in 

absolute terms. Nevertheless, this figure is still far below the statutory thresholds for the presumption of a 

(joint) dominant position (Section 18(4) and (6) GWB). The Bundeskartellamt assumes that there is currently 

no dominant supplier on the market for the supply of metered load profile customers. 

In 2020 the cumulative sales of the four strongest companies (currently E.ON, EnBW, Vattenfall and EWE) on 

the German market for the supply of electricity to standard load profile customers with special contracts 

(non-default supply and excluding heating electricity) amounted to around 41.7 TWh ǒ an increase from 37.5 

TWh in the previous year. The CR4 on this market thus amounted to approx. 42.8% in 2020 (2019: 34.1%). This 

development shows that the four currently largest electricity providers were able to increase their supply 

volumes contrary to the general market trend (significant decline in supply quantities). Nevertheless, this CR4 

figure is still far below the statutory thresholds for the presumption of a joint dominant position. The 

Bundeskartellamt assumes that there is currently no dominant supplier on the German market for the supply 

of electricity to standard load profile customers with special contracts (excluding default supply and heating 

electricity). 

The cumulative sales of the four strongest companies25 (currently E.ON, EnBW, Vattenfall and EWE) on the 

German market for the supply of electricity to standard load profile customers with  default contracts  

amounted to around 13.2 TWh of the total default supply volume of around 25.2 TWh. The share of the CR4 

companies was therefore around 52.6%. In 2019 this was around 41.6% with cumulative sales of the CR4 

companies of 13.9 TWh and a total default supply volume of 33.4 TWh. The significant overall decline in the 

supply of electricity to customers with a default contract did not apply to the four largest electricity providers 

to the same extent. 

In the exclusive supply of heating electricit y to standard load profile customers, the currently four strongest 

ãĩġĵÕĢĉíļ ļŃĉěě Ćĩěé Õ ĸíěÕŃĉœíěś ļŃĸĩĢā ĵĩļĉŃĉĩĢź LĩŔíœíĸŹ íļĵíãĉÕěěś éňí Ńĩ ŃĆí ļÕěí ĩø ĵÕĸŃ ĩø ;źkeƖļ ĆíÕŃĉĢā 

electricity business to Lichtblick GmbH in 2020, the composition and the market shares changed within the 

CR4 group. The cumulative sales of the CR4 companies26 in Germany were around 6.6 TWh of the total 

11.2 §¸Ć øĩĸ ĆíÕŃĉĢā íěíãŃĸĉãĉŃśź §Ćí 1zǙƖļ ļĆÕĸí ŃĆňļ ÕġĩňĢŃíé Ńĩ ǚǝźǝƠŹ ŔĆĉãĆ ãĩĸĸíļĵĩĢéļ Ńĩ ÕĢ ĉĢãĸíÕļí ĩø 

1.9 percentage points compared to 2019 (56.9% share). 

The shares in sales to all standard load profile customers, i.e. including heating electricity customers and 

default supply customers, can also be calculated on the basis of the monitoring data. The total values thus 

detíĸġĉĢíé éĩ ĢĩŃ ãĩĸĸíļĵĩĢé Ńĩ ŃĆí 0ňĢéíļĘÕĸŃíěěÕġŃƖļ éíøĉĢĉŃĉĩĢ ĩø Õ ĵĸĩéňãŃ ġÕĸĘíŃ ÕĢé āíĩāĸÕĵĆĉãÕě 

market but are nonetheless indicative of the size of the shares of the strongest companies in a national 

analysis involving all standard load profile customers. The volume of electricity supplied by the currently four 

strongest companies to all standard load profile customers was around 60.8 TWh of a total of 133.8 TWh. This 

is equivalent to an aggregate share of around 45.5%. In 2019 the volume supplied by the CR4 companies was 

                                                                    

25 This is a fictitious value which only serves to illustrate the maĸĘíŃ ãĩĢéĉŃĉĩĢļ ļĉĢãí ĉĢ ŃĆí 0ňĢéíļĘÕĸŃíěěÕġŃƖļ éíãĉļĉĩĢÕě ĵĸÕãŃĉãí ŃĆí 

market for the supply of electricity to customers with default contracts is not defined as national in scope. 

26 This is also a fictitious value, see above. 
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still 59.1 TWh and their market share was 37.6%. The share in relation to all standard load profile customers is 

thus higher than in the analysis based solely on standard load profile customers with special contracts. The 

reason for this is that in the areas of heating electricity and default supply the four strongest companies ǒ as 

illustrated above ǒ tend to account for higher shares in the German sales volumes than in the area of standard 

load profile customers with special contracts (excluding heating electricity). 

 

Figure 7: Shares of the four strongest companies (CR4) in the sale of electricity to final customers in 2020 

 

4. Consumer advice and protection 

The Bundesnetzagentur and its energy consumer advice service provide support to consumers. They offer 

comprehensive information on all issues relating to energy customers' rights and the obligations of energy 

suppliers, network operators and meter operators. They also provide information on dispute resolution and 

general developments on the energy market. 

In the period up to 30 September 2021, the Bundesnetzagentur received a total of around 14,800 telephone, 

email, online and postal queries and complaints (compared with 13,400 in the same period in 2020). This 

represents a year-on-year increase of just over 10%. 

Considering the total number of household customers served (49.1m electricity and 12.8m gas customers) and 

the number of customers who switched supplier in 2020 (around 5.4m electricity and 1.7m gas customers), the 

number of queries and complaints received by the Bundesnetzagentur is very low. These figures do not 

include complaints made in writing or by telephone about unsolicited marketing calls for electricity or gas 

supply contracts. In the first half of 2021, the number of written complaints alone about the energy sector was 

nearly 7,400. 

In 2021, the energy consumer advice service have so far received nearly 8,000 telephone calls from consumers, 

5,700 emails and 1,100 postal and online submissions. 

28,5% 45,5%

71,5%

54,5%

213,6 TWh

133,8 TWh

RLM-Kunden SLP-Kunden

Elektrizität: Anteil der vier absatzstärksten Unternehmen (CR4) am 
Stromabsatz an RLM- bzw. SLP-Kunden im Jahr 2020

andere Anbieter CR 4
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Figure 8: Number of consumer queries and complaints 

Main subjects of queries and complaints 

In the period up to 30 September 2021, 60% of the queries and complaints received were about electricity. The 

majority were again about contracts (default/fallback supply and competitive contracts), billing, renewable 

energy/CHP and supplier switching. 

There is still a rising number of queries about "energy transition technologies" in private households. These 

include solar PV installations, and in particular "balcony installations", heat pumps and electric cars/wallbox 

chargers. This topic is closely linked to the issues relating to installing modern metering equipment and smart 

metering systems. Household customers also have increasingly specific questions as prosumers. 

The coronavirus pandemic gave rise to relatively few queries from consumers about the special arrangements 

for the right to withhold performance, suspending electricity and gas disconnections, and reduced VAT rates 

for energy prices. 

New FAQs were published online at www.bnetza.de/elektromobilitaet in response to the lively interest in 

electromobility, public charging infrastructure and private wallbox chargers. 

Only 7% of all queries and complaints were specifically about gas issues. The small number of queries about 

gas networks reflects the very high level of information provided by network operators to customers affected 

by the conversion from L-gas to H-gas. 

The remaining queries (33%) were not specifically about either electricity or gas. They included research-

related questions, queries from consultancies, and matters not falling within the Bundesnetzagentur's remit. 

At the end of July 2021, the revised EnWG transposing Directive (EU) 2019/944 led to an enhancement of 

consumers' rights, including those relating to the conclusion of contracts, the information to be specified in 

contracts, a summary of contractual conditions, and uniform rules for determining consumption, customers 

moving home and credit refunds. In light of this, the range of information provided by the energy consumer 

advice service and published online at www.bnetza.de/aktuelles-enwg was updated and supplemented. 

Further information for consumers is contained in special boxes later on in the report. 

 

15,008 15,861 16,431 19,086 18,518

2016 2017 2018 2019 2020

Number of consumer queries and complaints
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5. Sector coupling 

Sector coupling refers to interconnecting the electricity, heating, transport and industrial sectors. This sector 

coupling serves to make electricity usable in the other sectors as well and thus also to promote the 

defossilisation of the energy system as a whole. Defossilisation can occur directly through electrification, as in 

the case of electric vehicles. Applications that cannot be directly electrified, for example because of technical 

restrictions, can be defossilised through the use of synthetically produced gas (power-to-gas). One key 

application of sector coupling is the generation of heat from electricity (power-to-heat), for example to heat 

private households. 

The concept of sector coupling means that the applications lead to an increase in load or consumption for the 

electricity system. Sector coupling is not to be seen as an end in itself, however, because the effects on carbon 

emissions need to be viewed across the whole energy system. Depending on the technology-specific efficiency 

and the level of the carbon emissions associated with meeting the additional electricity demand, the overall 

carbon effects should be positive. 

5.1 Hydrogen 

Section 3 para 10c EnWG defines the term biogas as "biomethane, gas from biomass, landfill gas, sewage 

treatment plant gas and mine gas as well as hydrogen produced by water electrolysis and synthetically 

produced methane if the electricity used to perform electrolysis and the carbon dioxide or carbon monoxide 

used for methanation are mainly and verifiably derived from renewable energy sources within the meaning of 

Directive 2009/28/EC (OJ L 140, 5 June 2009, p 16)". 

The biogas injection overview in II.B.4 includes separate figures for the injection of hydrogen and 

synthetically produced methane corresponding to this definition. In 2020, seven facilities injected hydrogen 

and two facilities injected synthetically produced methane (both figures as at 31 December 2020). With 

2.8m kWh of hydrogen and 0.3m kWh of synthetically produced methane, however, these forms of injection 

accounted for only 0.031% of the total amount of biogas injected in 2020. The facilities injecting hydrogen 

have a total installed electric capacity of 11.3 MW and those injecting synthetic methane a total installed 

electric capacity of 8 MW. 

In addition to these facilities, there are a number of other facilities which, however, do not inject the gas 

produced into the natural gas network. The majority of these facilities are demonstration and research 

facilities. In many cases, exact details of the technical specifications are not available. However, the total 

number of power-to-gas facilities currently in operation, including those injecting into the gas network, is 

estimated to be about 40, and the total installed electric capacity of these facilities is estimated to be more 

than 60 MW. 

The scenarios set out in the approval of the electricity scenario framework for 2021-2035 and taken into 

consideration in the NDP 2035 (2021) take account of power-to-gas capacities of 3.5 GW (A 2035), 5.5 GW 

(B 2035), 8.5 GW (C 2035) and 10.5 GW (B 2040), in each case comprising 0.5 GW of power-to-methane capacity 

and the remaining capacity for power-to-hydrogen. The power-to-methane capacity potential is considered 

to be stable and comparatively small. 
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5.2 Electric vehicles 

Following the entry into for ce of the Charging Station Ordinance (LSV) in March 2016, the Bundesnetzagentur 

records the notifications from recharging point operators with details of the charging infrastructure provided 

by the operators. All recharging points accessible to the public that have been taken into operation since the 

LSV entered into force are subject to the notification obligation. Recharging points not subject to the 

notification obligation may also be notified. 

By 1 July 2021, the Bundesnetzagentur had been notified of a total of 23,363 charging stations with 

45,369 recharging points; 38,876 recharging points had a power less than or equal to 22 kW (normal-power 

recharging points) and 6,493 were high-power recharging points 

(see https://www.bnetza.de/ladeinfrastruktur ). In 2020, the number of charging stations increased by 5,270 

and the number of recharging points by 10,521. 

According to the Kraftfahrt-Bundesamt (KBA ǒ Federal Motor Transport Authority), 865,142 externally 

rechargeable passenger vehicles were registered in Germany as at 1 July 2021, of which 438,950 were fully 

electric vehicles and 426,192 plug-in hybrids. 

5.3 Electrical heat generation 

Almost all of today's so-called controllable loads are for electrical heat generation, in particular using heat 

pumps or night storage heating systems. The network operators surveyed levy a reduced network charge for 

1,777,852 controllable loads. This represents a year-on-year increase of 275,492 loads (see I.C.7.2). The increase 

is, however, almost solely due to one more DSO supplying data. Without these data, the number of 

controllable loads would only be 16,684 higher than the previous year. 

 

https://www.bnetza.de/ladeinfrastruktur
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B Generation 

1. Installed electricity generation capacity and development of the 
generation sector 

1.1 Net electricity generation in 2020 

Net annual electricity generation since 2015 is shown in Figure 9 and Table 8 according to energy source.27 

Section I.B.2 "Development of renewable energiescontains a detailed analysis of the annual amount of energy 

supplied by installations eligible for payments under the EEG and its development. Renewable energies are 

therefore only shown in aggregated form in the following figure and table. 

 

Figure 9: Net electricity generation since 2014 

Total net electricity generation fell in 2020. Far less electricity was generated from nuclear power, lignite and 

hard coal in particular than in 201928. Growth in the generation of electricity from renewable energy sources 

was low. 

                                                                    

27 Net electricity generation was determined on the basis of the Bundesnetzagentur's monitoring report and may differ from 

comparable figures published elsewhere. 

28 Thermal power generation units can be registered in the core energy market data register (MaStR). Typically, these units use heat that 

is generated by the combustion of a fuel or fuels. The time series has been updated by assigning the thermal power generation units to 

the energy sources used to date in the monitoring according to MaStR. Natural gas 1.3 GW, Coal: 0.2 GW, Waste: 0.2 GW, Biomass 

0.2 GW, Other energy sources 0.3 GW. 
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Table 8: Net electricity generation since 2014 

The decrease in total electricity generation in 2020 can be mainly explained by the fall in electricity 

consumption compared to 2019 due to the Covid-19 pandemic. Lockdowns led to restrictions in public life 

and reduced economic activity29. As a result, less electricity was used in the industrial and manufacturing 

sectors in particular. 

Apart from the Covid-19 pandemic, the sharp decline in the use of conventional energy is in part due to an 

increase in feed-in from renewables, the decommissioning of the Phillipsburg 2 nuclear power plant at the 

end of 2019, and the transfer of the two lignite-fired power plants Jänschwalde E and Neurath C to lignite 

security standby status at the end of October 2019. This resulted in a reduction compared to 2019 of around 

20% in lignite-fired power generation and of around 25% in generation from hard coal. 

                                                                    

29 https://www.destatis.de/DE/Presse/Pressemitteilungen/2021/02/PD21_081_81.html 

2014 2015 2016 2017 2018 2019 2020

Nuclear power 91.8 85.1 78.3 70.5 70.4 69.5 60.9

Lignite 144.5 142.5 139.9 137.5 135.9 104.2 83.6

Hard coal 111.6 106.1 103.3 83.5 80.3 53.4 40.0

Natural gas 50.0 48.7 68.0 72.7 64.4 75.5 81.0

Mineral oil products 3.8 4.3 3.9 3.5 3.5 3.1 4.3

Pumped storage 9.5 10.1 9.9 10.2 9.2 9.8 10.3

Waste (non-renewable) 4.3 4.2 4.3 4.3 4.2 4.1 3.9

Other energy sources (non-renewable) 12.9 13.4 13.6 14.3 13.6 12.9 10.0

Total of non-renewable energy sources 428.5 414.3 421.3 396.6 381.4 332.5 294.1

Renewable energy sources 154.8 180.0 180.2 204.7 210.7 228.9 236.6

Total 583.3 594.3 601.4 601.3 592.1 561.3 530.7

Electricity: development of net electricity generation
(TWh)

https://www.destatis.de/DE/Presse/Pressemitteilungen/2021/02/PD21_081_81.html
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The increase in the prices for CO2 certificates led to a relative increase in the price of more CO2-intensive 

energy sources (and especially of lignite and hard coal) compared to natural gas power plants. This at least 

partly explains the increase in the amount of electricity generated in natural gas power plants. Despite the 

overall fall in electricity production in 2020 generation from natural gas power plants rose by 7.3% compared 

to 2019. 

The following figure shows the sources of energy for net electricity generation in 2020 in percent. 

 

Figure 10: Sources of energy for net electricity generation in 2020 

Trend: The amount of electricity generated from conventional energy sources will continue to fall over the 

next few years, in particular due to the phase-out of coal and the shutdown of nuclear power plants. Part of 

this reduction could be substituted with electricity generated in natural gas power plants. 

1.2 CO2 emissions from electricity generation in 2020 

The Bundesnetzagentur asked operators of power generation units with a net nominal capacity of at least 

10 MW (per location) to supply data on CO2 emissions from electricity generation in 2020.30 For CHP plants, 

operators only had to supply data on the share of CO2 emissions attributable to electricity generation. 

The results of the survey of power plant operators are provided in Table 9. 

                                                                    

30CO2 emissions from electricity generation were determined on the basis of the Bundesnetzagentur's monitoring report and may differ 

from comparable figures published elsewhere. 
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Table 9: CO2 emissions from electricity generation 

The reduction in net electricity generation is reflected in lower CO2 emissions for power generation. The 

reasons for the decline in power generation are explained in I.B.1.1. Power plant operators reported that 

lignite -fired power plants emitted 93.4m tonnes of CO2 emissions in 2020, which accounted for over half of all 

CO2 emissions from electricity generation (52.8%). Hard coal-fired power plants emitted 14.8m tonnes of CO2 

less than in the previous year. The remaining CO2 emissions originated, as shown in the table above, from 

natural gas-fired power plants, mineral oil-fired power plants and other energy sources. 

1.3 Installed electricity generation capacity in Germany in 2020 

The change in total (net) installed generation capacity since 2014 is shown in Figure 11 and Table 10 (including 

power plants that are not currently operating in the electricity market but that are, for example, grid reserve 

power stations, in lignite-fired power plant security standby or are temporarily shut down)31. 

                                                                    

31 Power plant operators were not asked to provide capacity data for the Monitoring 2021 where such data must already be entered in 

the core energy market data register (MaStR). This means that the evaluations for 2020 in this report are based on capacity data taken 

from the MaStR and may differ from data in earlier monitoring reports. 

Change on

2018 2019 2020 2019

Lignite 152.8 117.0 93.4 -23.6

Hard coal 72.4 47.9 33.1 -14.8

Natural gas 22.5 26.3 29.8 3.5

Mineral oil products 2.3 1.3 3.0 1.7

Waste 7.5 8.0 7.0 -1.1

Other energy sources 17.2 17.1 10.4 -6.7

Total 274.7 217.7 176.7 -41.0

Electricity: CO2 emissions from electricity generation

(million tonnes)

CO2 emissions
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Figure 11: Development of installed generation capacity since 2014 

Unlike in previous monitoring reports, the installed capacity figures are no longer based on the monitoring 

survey but on the core energy market data register. Previous monitoring surveys covered conventional power 

plants with a minimum installed capacity of 10 MW. Power generation units must be registered in the MaStR. 

In many cases, a generation system may consist of several smaller power generation units. Under the previous 

10 MW threshold this meant that several or numerous power generation units entered in the MaStR were not 

included in the evaluations. The following evaluations therefore include all the conventional power 

generation units that, according to the MaStR (as at November 2021), have an on-site net nominal capacity of 

at least 10 MW. 

Due to the new data basis and the methodology of the evaluation based on the market master data register 

described above, the figures are not entirely comparable with those from previous years. In particular, the 

values for conventional energy sources in 2020 include power generation units that were not covered by the 

monitoring in previo us years. 

Bearing this in mind, it must therefore be concluded that installed net generation capacity from renewable 

energy has increased by 6.1 GW. The increase in generation from conventional energy sources is mainly due 

to the commissioning of the Datteln 4 hard coal-fired power plant, which has a net nominal generating 

capacity of 1,052 MW, and the commissioning of other single systems 

Total generation capacity in 2020 was therefore 233.8 GW. Of this, 103.3 GW was non-renewable and 

130.6 GW renewable energy capacity. 
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Table 10: Development of installed generation capacity since 2014 

The increase in capacity in 2020 was of the same order of magnitude as in the previous year, due in particular 

to the ongoing expansion of renewable energies. Compared to 2011 (the year in which figures were first 

recorded for comparison purposes) renewable energy generation capacity has increased by 64.3 GW. Section 

I.B.2 "Development of renewable energies" contains a detailed analysis of the installed capacity of installations 

eligible for payments under the EEG and its development. 

Trend: The closures of nuclear and coal-fired power plants that are required by law will further intensify the 

decline in conventional generation capacity compared with previous years. 

1.4 Current power plant capacity in Germany 

On 15 November 2021, total (net) installed generating capacity amounted to 232.6 GW. Of this amount, 

98.7 GW was sourced from non-renewables (as at November 2021) and 133.9 GW from renewables (as at 30 

June 2021). Subsequent power plant closures and commissioning reduced non-renewable capacities compared 

2014 2015 2016 2017 2018 2019 2020

Nuclear power 12.1 10.8 10.8 10.8 9.5 9.5 8.1

Lignite 21.1 21.4 21.3 21.1 20.9 20.9 20.6

Hard coal 26.2 28.7 27.4 24.0 23.8 22.7 23.8

Natural gas 29.0 28.4 29.7 29.8 30.1 30.1 31.7

Mineral oil products 4.2 4.2 4.6 4.4 4.4 4.4 4.8

Pumped storage 9.2 9.4 9.5 9.5 9.8 9.8 9.8

Waste (non-renewable) 0.9 0.9 0.9 0.9 0.9 0.9 1.0

Other energy sources (non-renewable) 3.4 3.4 3.5 3.5 3.5 3.7 3.6

Total of non-renewable energy sources 106.1 107.1 107.6 104.0 103.1 102.0 103.3

Renewable energy sources 90.3 97.7 104.2 111.6 118.2 124.4 130.6

Total 196.4 204.9 211.8 215.6 221.3 226.4 233.8

Renewables' share of total electricity 

generation
46% 48% 49% 52% 53% 55% 56%

Electricity: development of installed electrical generation capacity (GW)
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to 2020 by 4.6 GW. The main reason for this is the marketing and operation bans that came into effect on 

8 July 2021 for the coal-fired power stations that were awarded a tender under the Act to Reduce and End 

Coal-Fired Power Generation (KVBG).32 A detailed breakdown of the development of the installed capacity by 

each renewable energy source can be found in section I.B.2. 

 

Figure 12: Current installed electrical generation capacity 

                                                                    

32 Plant operators have the option of converting plants for which they have been awarded a tender but which are subject to an operation 

and marketing ban to other energy sources or to close them permanently. They can also participate in a reserve capacity auction if the 

conditi ons for participation are met. 
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Table 11: Power plant capacity that has exited the market since 2015 

2015 2016 2017 2018 2019 2020 2021[1] Total

3,563 4,025 6,920 2,826 3,912 800 11,643 31,972

Capacity (MW) 1,377 1,687 2,764 1,767 1,753 78 372 9,798

Average age in 

years at time
38 36 41 34 35 33 34 36

Capacity (MW) 661 301 78 0 0 0 0 730

Average age in 

years at time
39 33 26  -  -  -  - 38

Capacity (MW) 250 1,685 2,232 0 0 425 0 3,185

Average age in 

years at time
50 29 38  -  - 38 - 34

Capacity (MW) 0 0 0 0 0 0 1,565 1,565

Average age in 

years at time
 -  -  -  -  -  - 38 38

Capacity (MW) 0 352 562 1,059 757 0 0 2,730

Average age in 

years at time
 - 31 49 41 39  -  - 41

Capacity (MW) 1,275 0 1,284 0 1,402 0 4,058 8,019

Average age in 

years at time
33  - 33  - 34  - 36 33

Capacity (MW) 0 0 0 0 0 297 5,648 5,945

Average age in 

years at time
 -  -  -  -  - 52 37 40

Coal-fired 

electricity 

marketing bans 

and closures [5]

 Year

Further closures during the year 

(MW)

of which final 

closure[2]

of which 

temporarily 

closed[2]

of which grid 

reserve under 

section 13b 

EnWG

New capacity 

on security 

standby[3][4]

Closures under 

the Nuclear 

Phase-Out 

Amendment 

Act

of which grid 

reserve under 

section 26 

KVBG

[1] Preliminary values, incl. statutory capacity up to 31 December 2021

[2] Includes all closed plants, under section 13b but excluding section 13b EnWG

[4] The installed capacity of power plants on security standby under section 13g EnWG is taken from the German government's draft 

electricity market legislation of 20 January 2016 (Bundtag Printed Paper: 18/ 7317) Rationale, Re Section 13g Page 102.

[3] The power plants on security standby will be finally closed after four years and are currently outside of the electricity market. They are no 

longer shown as finally closed power plants.

[5] Power plants with coal-fired electricity marketing bans and closures under section 52 (2) KVBG are prohibited from selling capacity or 

energy produced using coal on the electricity market.

Electricity: closures of power plant capacity
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1.5 Current power plant capacity by federal state 

Figure 13 shows the location of installed generation capacity in each federal state broken down by renewable 

and non-renewable energy sources, including power plants that are not currently operating in the electricity 

market. Figure 13 does not include generation capacity in Luxembourg, Denmark, Switzerland and Austria 

that feeds into the German grid (total of 4.4 GW). Only power plants using non-renewable energy sources with 

a capacity of 10 MW or more are shown. The Bundesnetzagentur records detailed data in the monitoring on 

smaller installations with a capacity of less than 10 MW that are not eligible for payments under the EEG in 

aggregated form and cannot therefore allocate this capacity (totalling 5.5 GW) to specific federal states. 

 

Figure 13: Generation capacity by energy source in each federal state 
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Tabelle 12: generating capacity by energy source and federal state 

Lignite Hard coal Natural gas
Nuclear 

power

Pumped 

storage

Mineral oil

products
Other Biomass

Run-of-river 

hydro

Offshore 

wind

Onshore 

wind
Solar Others Total

BW 0 5,517 1,259 1,310 1,966 813 72 1,093 615 0 1,709 7,172 45 21,572

BY 0 857 4,567 2,698 631 1,439 220 1,930 1,608 0 2,570 15,228 152 31,901

BE 0 653 1,267 0 0 51 18 44 0 0 12 128 18 2,191

BB 4,609 0 844 0 0 334 246 503 5 0 7,633 4,402 80 18,657

HB 0 469 459 0 0 86 74 14 10 0 198 52 56 1,416

HH 0 194 186 0 0 0 22 46 0 0 119 60 12 638

HE 34 687 1,835 0 645 25 136 321 63 0 2,284 2,547 111 8,686

MV 0 514 345 0 0 0 14 404 3 0 3,486 2,681 9 7,457

NI 19 3,021 4,114 2,696 0 140 421 1,888 65 0 11,493 4,844 38 28,739

NW 9,756 5,815 8,619 0 162 560 1,859 1,109 301 0 6,346 6,230 213 40,970

RP 0 0 2,019 0 0 26 237 201 230 0 3,768 2,604 51 9,137

SL 0 1,825 120 0 0 35 227 11 12 0 492 543 6 3,269

SN 4,403 0 614 0 1,085 27 98 314 212 0 1,256 2,489 11 10,510

ST 1,107 0 932 0 80 229 138 523 30 0 5,284 3,280 91 11,693

SH 0 342 354 1,410 119 334 104 617 5 0 6,928 1,953 34 12,201

TH 0 0 399 0 1,509 0 76 300 37 0 1,685 1,903 6 5,915

North Sea 0 0 0 0 0 0 0 0 0 6,083 0 0 0 6,083

Baltic Sea 0 0 0 0 0 0 0 0 0 1,691 0 0 0 1,691

Total 19,927 19,895 27,934 8,114 6,197 4,099 3,962 9,319 3,195 7,774 55,262 56,117 932 222,726

No detailed data is available for non-EEG installations with a capacity of less than 10 MW; the total capacity of these installations (5,496 MW) is therefore not included in the table.

The figures do not include generating capacity in Luxembourg, Denmark, Switzerland and Austria feeding into the German grid. (4,390 MW).

* This table includes the following plant statuses: operational, seasonal mothballing, temporarily shut down, grid reserve, reserve capacity, grid and reserve capacity, security standby.

Electricity: generating capacity by energy source and federal state, including plants temporarily closed, grid reserve power plants and plants on security standby*
(MW)

Federal 

state

Non-renewable energy sources Renewable energy sources
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1.6 Storage and pumped storage 

The term electricity storage applies to facilities that consume electrical energy for the purpose of 

temporarily storing it electrically, chemically, mechanically or physically and release this again as 

electrical energy or in another form of energy (section 3 para 15d of the Energy Industry Act (EnWG)). 

The most common electricity storage technologies are battery-storage systems, compressed air energy 

storage or pumped storage. Electricity storage facilities play a dual function in the energy industry. 

Firstly, they are the final consumers of stored electricity. The electricity fed into an electricity storage 

facility is used up by converting it into a different form of energy. As a rule, storage facilities are 

considered final consumers of the electrical energy they receive from the grid (Decision of BGH EnVR 

56/08 marginal note 9). At the same time, storage facility operators are also producers of the electricity 

that is returned to the grid from storage. 

In accordance with this classification, storage facility operators are subject to regulations and obligations. 

This means that, in principle, network charges and levies are payable for the use of all electricity 

withdrawn from the grid, supplied or last consumed by electricity storage facilities. For various reasons, 

however, electricity storage facilities are subject to numerous special rules that drastically reduce the 

payment of charges and levies. These are highly diverse and range from the reimbursement of doubly-

paid EEG surcharges through to reduction or total exemption. Exemptions from the EEG surcharge cover 

conversion losses, which may differ depending on the type of storage and state-of-the-art technology 

used. 

In addition, existing pumped storage stations and other newly built electricity storage facilities are 

covered by exemption provisions under section 118 EnWG which, if certain statutory requirements are 

met, exempt these stations completely for a temporary period from network charges. In 2020, 

exemptions for storage facilities or pumped storage stations under section 118 EnWG amounted to 

ƥǗǚǙźǜġź OĢ ÕééĉŃĉĩĢŹ ĵňġĵíé ļŃĩĸÕge stations that are not completely exempt from network charges 

under section 118 EnWG may agree an individual network charge under section 19(4) and a discount for 

grid flexibility under section 19(2) sentence 1 of the Electricity Network Charges Ordinance (StromNEV). 

Section 18 StromNEV also requires distribution system operators to distribute so-called "avoided 

network charges" to storage facility operators to the extent that the regulations concerning feed-in are 

met by the storage facilities at the moment of peak load. These payments ǒ as with other electricity 

producers that benefit from the regulations (fossil installations, hydro power plants that no longer 

receive EEG payments) ǒ are also made for the electricity that is generated and fed into the distribution 

network (capacity and power). The exemptions under section 118 EnWG and section 19 StromNEV do 

not reduce the payments of avoided network charges. It is possible for electricity storage facilities in the 

electricity distribution network to receive avoided network charges that exceed the cost of the network 

charges. 

The Bundesnetzagentur has monitoring information on storage facilities with a capacity of at least 10 

MW. This currently covers pumped storage stations and battery-storage systems. 

Notification of battery -storage systems with a net nominal capacity of at least 10 MW was made for the 

Monitoring Report 2020. These systems have a total net nominal capacity of 580 MW. 
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regardless of size. There are 267,000 storage facilities registered in the market data register (as at 

1 September 2021). 

In addition, pumped storage stations located in the Federal Republic of Germany and so-called border region 

power plants that are located outside Germany but which nonetheless feed electricity directly into the 

German public supply network were also notified. Pumped storage stations in the Federal Republic of 

Germany currently have a total capacity of 6,198 MW and generated 7.0 TWh of electricity in 2020. Other 

pumped storage stations in Luxembourg and Austria with a total capacity of 3,605 MW also fed an additional 

3.3 TWh of electricity into Germany's public supply network in 2019. 

A further pumped storage station with a planned net nominal capacity of 16 MW is currently under 

construction and is due to go into operation in 2023. 

Pumped storage stations therefore generated a total of 10.3 TWh of electricity. A total of 11.8 TWh electricity 

was removed from the grid by pumping operations. The difference of 1.5 TWh is the amount of electricity 

produced when water is being pumped uphill and which exceeds later generation (energy consumed by power 

plants for their own use). 

 

1.7 Power plants outside of the electricity market 

The total generation capacity of 98.7 GW from non-renewables (as at November 2021) can be divided into 

power plants operating within the electricity market (88.3 GW) and power plants operating outside of the 

electricity market (10.4 GW). Within these two categories, the following subsets can be classified with regard to 

power plant status: 

Power plants operating in the electricity market:  

ǒ 88.3 GW: plants in operation; 

Plants operating outside of the electricity market: 

ǒ 6.8 GW: grid reserve power plant capacity (power stations systemically relevant and now only operated 

when requested by the TSOs)  

Ǔ of which under sections 13b(4) and 13b(5) EnWG: 5.9 GW 

Ǔ of which under section 26(2) KVBG: 0.9 GW Heyden power station (grid reserve ends on 

30 September 2022 to be followed by conversion to rotating phase-shift system for reactive power 

purposes) 
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ǒ 1.8 GW: Power plants in security standby status in accordance with 13g EnWG3334 

ǒ 1.8 GW: Temporarily closed plants (not included in grid reserve under sections 13b(4) EnWG). 

The grid reserve power stations referred to above are stations that were notified as scheduled for temporary or 

final closure but which may not be closed for supply security reasons (see also I.C.5.1.6 "Deployment of grid 

reserve capacity"). These plants currently comprise power stations using natural gas (1.6 GW), hard coal 

(3.6 GW) and mineral oil products (1.6 GW). 

In accordance with section 13g EnWG, the lignite-fired power plants listed in the table below have been 

transferred to so-called security standby status35. The power plant units remain on security standby for four 

years. During this period, these power stations are not permitted to produce electricity other than for security 

standby purposes. After four years the plants must be permanently closed. A return to the electricity market is 

not permitted. The table does not include the Buschhaus or Frimmersdorf F and Q power stations, which at 

the time of publication of this report were permanently closed after four years on security standby. 

 

Table 13: Lignite-fired power plants in security standby status in accordance with section 13g EnWG 

The plants temporarily closed are power stations using natural gas (1.5 GW) and mineral oil products (0.2 GW). 

The following figure shows the location of power plants operating outside of the electricity market. The map 

shows power plants that have been notified as scheduled either for temporary ("grid reserve power stations" 

under section 13b EnWG) or final closure but which may not be closed for supply security reasons. The EnWG 

distinguishes between temporary and final closure: A power plant is defined as temporarily closed if the 

operator is able to put it back into operation again within 12 months of a request by transmission system 

operators. A power plant is defined as permanently shut down if it would take longer than 12 months to 

restore its operational readiness. The category of "power plants providing reserve capacity" under section 26(2) 

                                                                    

33 §Ćí ãĩļŃļ øĩĸ ŃĆíļí ĵĩŔíĸ ĵěÕĢŃļ Ŕíĸí âíŃŔííĢ ƥǙǕǕġ ÕĢé ƥǙǚǕġ ĉĢ ǗǕǗǕź dĩĸí éíŃÕĉěíé ĉĢøĩĸġÕŃĉĩĢ ĉļ ňĢĩâŃÕĉĢÕâěí Õļ ŃĆí ĩĵíĸÕtors 

of these facilities classify this information as operating and business secrets. 

34 The installed capacity of power plants on security standby under section 13g EnWG is taken from the German government's draft 

electricity market legislation of 20 January 2016 (Bundestag Printed Paper: 18/7317) Rationale re section 13g page 102. 

35 The installed capacity of power plants on security standby under section 13g EnWG is taken from the German government's draft 

electricity market legislation of 20 January 2016 (Bundestag Printed Paper: 18/7317) Rationale re section 13g page 102. 

Name of power 

plant

Net nominal capacity

in MW

Entry into

security standby status
Final closure on

Niederaußem F 299 2018 1 October 2022

Niederaußem E 295 2018 1 October 2022

Jänschwalde F 465 2018 1 October 2022

Jänschwalde E 465 2019 1 October 2023

Neurath C 292 2019 1 October 2023

Lignite-fired power plants in security standby status in accordance with section 13g EnWG



68 | I B ELECTRICITY MARKET 

 

KVBG covers power plants that have been awarded a public contract but, for reasons of supply security, may 

not be immediately shut down. 

 

Figure 14: Power plants outside of the electricity market 
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1.8 Future development of non-renewable energy sources 

1.8.1 Projected power plant construction 

In addition to information on existing power plants, the Bundesnetzagentur also requests information on the 

future development of power plant capacity. The following section first examines the construction of new 

power plants. Section I.B.1.8.3 complements the assessment of the future development of the generation 

system by including power plant closures. The analysis of the future generation system focuses exclusively on 

non-renewable energy sources. The analysis of newly constructed power plant capacity is restricted to power 

generating facilities currently in trial operation or under construction with a minimum net nominal capacity 

of 10 MW up to the year 2024. In such cases, the probability of projects being implemented is considered 

sufficiently high. 

Generation capacity totalling 3,633 MW is currently in trial operation or under construction and will likely be 

completed in the next three years (Figure 15). The power plants projects in Germany relate to natural gas 

(3,567 MW), other energy sources (50 MW) and pumped storage (16 MW). 

 

Figure 15: Power plants in trial operation or under construction 

1.8.2 Auctions and reductions by law to end the production of electricity from coal 

The Act to Reduce and End Coal-Fired Power Generation (KVBG) came into effect on 14 August 2020. While 

large lignite-fired power plants will be phased out under public contracts between operators and the federal 

government, hard coal-fired power plants and smaller lignite-fired power plants (with a net nominal capacity 

of up to 150 MW) will be subject to auctions and statutory reduction. 

1) Legally stipulated capacity reduction path for lignite-fired power plants 

The KVBG provides for the following capacity reduction path: 

568

3,049

16

3,633

2021 2022 2023 2024 2021 -2024

Electricity: conventional power plants in trial operation or under 
construction from 2021 to 2024 by year of commissioning

(MW)

Natural gas Other energy sources
(non-renewable)

Pumped storage
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Table 14: Capacity reduction path for large lignite-fired power plants (KVBG) 

2) Tendering procedure for hard coal-fired power plants and small lignite-fired power plants 

The Bundesnetzagentur organises auctions to achieve voluntary reductions in the generation of electricity 

from hard coal-fired power stations and smaller lignite-fired power plants. Plant operators can tender bids for 

the coal-fired capacity volumes that they are willing to take offline. The legal consequence when a bid is 

Name of block
Net nominal capacity in 

MWel

Final 

closure date

Date of transfer to 

phased closure

Niederaußem D 297 31 December 2020

Niederaußem C 295 31 December 2021

Neurath B 294 31 December 2021

Weisweiler E 321 31 December 2021

Neurath A 294 1 April 2022

Neurath D 607 31 December 2022

Neurath E 604 31 December 2022

Frechen/Wachtberg 120 31 December 2022

Weisweiler F 321 1 January 2025

Weisweiler G or H * 663 or 656 1 April 2028

Jänschwalde A 465 31 December 2028 31 December 2025

Jänschwalde B 465 31 December 2028 31 December 2027

Jänschwalde C 465 31 December 2028

Jänschwalde D 465 31 December 2028

Weisweiler H or G * 656 or 663 1 April 2029

Boxberg N and P  465 (each) 31 December 2029

Niederaußem G or H * 628 or 648 31 December 2029

Niederaußem H or G * 649 or 628 31 December 2033 31 December 2029

Schkopau A and B 450 (each) 31 December 2034

Lippendorf R and S 875 (each) 31 December 2035

Niederaußem K 944 31 December 2038

Neurath F (BoA 2) 1,060 31 December 2038

Neurath G (BoA 3) 1,060 31 December 2038

Schwarze Pumpe A and B 750 (each) 31 December 2038

Boxberg R and Q 640 or 857 31 December 2038

* Option

Capacity reduction path for large lignite-fired power plants (KVBG)
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awarded a tender is a ban on coal-fired generation. This means that power plants do not necessarily have to be 

closed, but can switch away from coal to other energy sources instead. 

Bids in the first of these auctions to take 4,000 MW offline could be submitted by 1 September 2020. The 

Bundesnetzagentur made awards in the first tendering procedure on 1 December 2020 and published the 

results on its website. 

The auction volume was significantly oversubscribed. Eleven bids with a total volume of 4,787,676 MW were 

awarded a tender. The first bid to result in oversubscription is granted a tender. 

 

Table 15: Overview of bids awarded a tender on the tendering date 1 September 2020 

§Ćí ĵĸĉãíļ ĩø ŃĆí âĉéļ ÕŔÕĸéíé Õ ŃíĢéíĸ ĸÕĢāíé øĸĩġ ƥǛŹǕǙǜ ĵíĸ d¸ Ńĩ ƥǖǚǕŹǕǕǕ ĵíĸ d¸ź §Ćí ġÕřĉġňġ ĵĸĉãí 

ļíŃ ĩĢ ŃĆí øĉĸļŃ ŃíĢéíĸĉĢā éÕŃí ŔÕļ ƥǖǛǚŹǕǕǕ ĵíĸ MW. Every successful bidder was paid the individual price that 

they had bid. The plants that were awarded a tender were no longer allowed to offer their capacity or energy 

produced using coal on the electricity market from 1 January 2021 onwards. The ban on coal-fired power 

generation came into effect on 8 July 2021 after a six-month operational readiness phase. 

The second tendering date for a volume of 1,500 MW was 4 January 2021. The awards in this procedure were 

published on 1 April  2021. 

Name of bidder Name of installation
Awarded bid volume

(MW)

STEAG GmbH Kraftwerk Walsum 9 370.000

Pfeifer & Langen GmbH & Co. KG HKW Werk Jülich 22.860

swb Erzeugung AG & Co. KG Kraftwerk Hafen Block 6 303.000

Infraserv GmbH & Co. Höchst KG Kohleblock HKW 50.945

RWE Generation SE Kraftwerk Westfalen 763.700

RWE Generation SE Kraftwerk Ibbenbüren 794.000

Vattenfall Heizkraftwerk Moorburg GmbH Heizkraftwerk Moorburg Block B 800.000

Vattenfall Heizkraftwerk Moorburg GmbH Heizkraftwerk Moorburg Block A 800.000

Uniper Kraftwerke GmbH Kraftwerk Heyden 875.000

Südzucker AG Kraftwerk der Zuckerfabrik Brottewitz 3.571

Südzucker AG Kraftwerk der Zuckerfabrik Brottewitz 4.600

Overview of bids awarded a tender on the tendering date 1 September 2020
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Table 16: Overview of bids awarded a tender on the tendering date 4 January 2021 

Eleven bids for a total capacity of 1,514 MW were awarded a tender. As the tender was oversubscribed, the bid 

that resulted in an auction volume of 1,500 MW being exceeded was awarded a tender. The prices of the bids 

ÕŔÕĸéíé ĸÕĢāíé øĸĩġ ƥǕ ĵíĸ d¸ Ńĩ ƥǚǞŹǕǕǕ ĵíĸ d¸ź §Ćí ġÕřĉġňġ ĵĩļļĉâěí ĵĸĉãí ŔÕļ ƥǖǚǚŹǕǕǕź 

The auction volume in the first two auctions was stipulated by law (round 1: 4,000 MW, round 2: 1,500 MW). In 

contrast to the first two auctions, the auction volume for the tendering dates from the third round onwards 

will be determined by the Bundesnetzagentur. The auction volume that will be determined in megawatts of 

net nominal capacity is the difference between the base level (section 7 KVBG) for the relevant target date and 

the target level for hard coal-fired power stations on the electricity market under section 4 KVBG for the 

relevant target date. On this basis, the auction volume for the third auction round was 2,480.826 MW. In the 

third auction round, eleven bids with a total volume of 2,132.682 MW were awarded a tender. As this auction 

round was undersubscribed, every admissible bid was awarded a tender. The price of the bids awarded a 

ŃíĢéíĸ ĸÕĢāíé øĸĩġ ƥǕ ĵíĸ d¸ Ńĩ ƥǖǚǚŹǕǕǕ per MW; this corresponds to the maximum price. 

Name of bidder Name of installation
Awarded bid volume

(MW)

Uniper Kraftwerke GmbH Kraftwerk Wilhelmshaven 757.000

Kraftwerk Mehrum GmbH Kraftwerk Mehrum (KWM), Block 3 690.000

Mitteldeutsche Braunkohlengesellschaft mbH Kraftwerk Deuben 67.000

Overview of bids awarded a tender on the tendering date 4 January 2021
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Table 17: Overview of bids awarded a tender on the tendering date 30 April 2021 

On 23 July 2021 the fourth auction was announced for 1 October 2021. The volume in this auction will be 

433.016 d¸ ÕĢé ŃĆí ġÕřĉġňġ ĵĩļļĉâěí ĵĸĉãí ƥǖǖǛŹǕǕǕ per MW. 

3) Reductions by law in the production of electricity from coal 

The KVBG provides for a total of seven auction rounds. If the auction volume is undersubscribed after the 

target year 2024, ie as of the fifth auction round, the auction volume that is not awarded will be subject to the 

statutory reduction. For this purpose, the Bundesnetzagentur will announce on the day notice is given of the 

award in the relevant auction round, to which hard coal-fired power stations that are not small plants the 

statutory reduction of coal-fired power generation will apply. Plant operators affected by the statutory 

reduction will then no longer be eligible for financial compensation in the form of a hard coal award. After the 

final auction round, which is set for 2026, coal-fired power generation will be decommissioned by law only 

(target date 2027). As with tendering procedures, the legal impact of an imposed reduction will be a ban on 

coal-fired generation and marketing by the relevant power plant. The relevant power plant does not 

necessarily have to be closed, but can switch away from coal to other energy sources instead. 

Name of bidder Name of installation
Awarded bid volume

(MW)

STEAG GmbH Kraftwerk Bergkamen A 717.000

STEAG GmbH Modellkraftwerk Völklingen 179.000

STEAG GmbH Heizkraftwerk Völklingen 211.000

Venator Germany GmbH
Heizkraftwerk Venator Germany ǎ 

Block 1
19.377

Henkel AG & Co. KGaA Anlage 80 ǎ Kohleblock 36.000

Sappi Stockstadt GmbH
GesamtǎSammelschienenkraftwerk ǎ 

Konventionelles HKW
27.405

Fernwärme Ulm GmbH
Heizkraftwerk Magirusstraße ǎ 

Kohleblock
8.400

Onyx Kraftwerk Farge GmbH & Co. KGaA Onyx Steinkohlekraftwerk Farge 350.000

Smurfit Kappa Zülpich Papier GmbH K06 14.383

Evonik Operations GmbH Kraftwerk I 225.117

Uniper Kraftwerke GmbH Kraftwerk Scholven Block C 345.000

Overview of bids awarded a tender on the tendering date 30 April 2021
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4) Network and supply security 

The Bundesnetzagentur will continue to assess the impact of the reduction of coal-fired power generation on 

the security and reliability of the electricity supply system throughout the coal exit process. These assessments 

will be performed as part of the accompanying network analysis under section 34(2) KVBG and ongoing 

monitoring of security of electricity supply under section 51(3) EnWG. 

The TSOs will continue to carry out system relevance tests on all power plants that are scheduled for closure. 

If necessary, power plants can be transferred to the grid reserve. 

1.8.3 Expected power plant closures 

The legally stipulated capacity reduction path for lignite-fired power plants outlined in section I.B.1.8.2 and 

the tendering procedures for the voluntary termination of coal -fired power generation under the KVBG will 

result in substantial coal-fired power plant capacity being shut down in the years ahead. As well as the closure 

of coal-fired power plants in connection with the coal exit, more power stations will be closed by 2024. These 

will be 

ǒ the nuclear power plants that must be closed by law, 

ǒ lignite -fired power stations that at the end of the four-year security standby status will not be allowed to 

return to the market (see I.B.0) and 

ǒ market-driven closures by plant operators. 

These latter include power plants that have been notified to the Bundesnetzagentur and scheduled for final or 

temporary plant closure. Unlike temporarily closed grid reserve power plants, once a grid reserve power plant 

has been permanently closed it cannot return to the electricity market after it has left the grid reserve. For this 

reason the following table only includes power plants notified as scheduled for final closure. Not included are 

coal-fired power plants whose scheduled final closure has been notified to the Bundesnetzagentur as these 

power plants can take part in tendering procedures for the voluntary termination of coal-fired power 

generation. 

The following table provides an overview of the power plant capacity that is expected to be withdrawn from 

the market by 2024. 
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Table 18: Power plant capacity expected to be withdrawn from the market as at 31 December of each year 

In Germany as a whole, 16,120 MW of capacity is planned for withdrawal from the market by 202436. This 

exceeds the planned expansion of 3,633 MW by 12,487 MW. 

It should be noted that the above figures are subject to a degree of uncertainty. The auction volumes for the 

fourth auction rounds under the KVBG are not yet known and it is therefore not possible to provide a precise 

figure in the above table for the exact number of coal-fired power plants that will be closed between now and 

2024. However, the end of coal-fired electricity generation at a particular plant does not necessarily mean that 

                                                                    

36 The installed capacity of power plants on security standby set out in section 13g EnWG is taken from the German government's draft 

electricity market legislation of 20 January 2016 (Bundestag Printed Paper: 18/7317) Rationale re section 13g page 102. 

2021 2022 2023 2024 Total

Coal phase-out under KVBG 2,424 3,758 6,182

of which legally stipulated capacity reduction path 

for lignite-fired power plants
910 1,625 2,535

of which auctions for black coal-fired power 

stations and black coal-fired power plants 
1,514 2,133 3,647

2. auction round[1] 1,514 1,514

3. auction round 2,133 2,133

4. auction round

Closures after termination of the security 

standby status of lignite-fired power stations[2] 1,059 757 1,816

Power stations under section 7(1) AtG 4,058 4,049 8,107

Notification for final closure under section 13b(1) 

EnWG
15 15

Natural gas 15 15

Total 6,497 8,866 757 16,120

Power plant capacity expected to be withdrawn from the market 2021 - 2024

Not yet determined

[1]The first auction round under KVBG has not been included as a coal-fired electricity marketing ban had already 

taken effect on 8 July 2021 for awarded power plant capacity under sections 51 and 52 KVBG. This is 4,787.7 MW, 

of which part has already been finally closed.

[2]Frimmersdorf F and Q, with a total of 562 MW, are not included as these were finally closed in October 2021.
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all the plant's capacity will be removed from the market since it is possible for plant operators to convert their 

plants to other energy sources (see I.B.1.8.2). 

 

Figure 16: Locations with an expected increase in or withdrawal of generation capacity by 2024 
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In addition to the above-mentioned formal notifications of planned final closures, the Bundesnetzagentur 

was also informed of further planned closures of power generating units through its monitoring activities. 

These planned closures that were communicated during the monitoring process are not included in the table 

above. The final closure of a total additional capacity of 213 MW can thus be expected by 2024. This concerns 

specifically natural gas power plants with a capacity of 86 MW, mineral oil-fired power plants with a capacity 

of 93 MW and other energy sources with a capacity of 34 MW. 

The capacity of power plants scheduled for closure by the year 2024 therefore totals 16,333 MW. 

Consequently, the overall national anticipated balance of the increase and decrease of power generation 

capacity by 2020 is -12,700 MW. 

1.9 Combined heat and power (CHP) 

Combined heat and power (CHP) is the simultaneous conversion of primary fuels into mechanical or electrical 

energy and useful heat in a single thermodynamic process. 

CHP plants with an electrical capacity of more than 1 MW and up to and including 50 MW may participate in 

auctions provided they meet the requirements stated in section 5(1) para 2 Combined Heat and Power Act 

(KWKG). CHP payments are only paid on electricity fed into the general supply grid to plant operators who 

have taken part successfully in a CHP auction. The same applies to innovative CHP systems under section 

5(2) KWKG. The first auction for CHP plants was held on 1 December 2017 and for innovative CHP plants on 

1 June 2018. Two auctions will be held every year for both types up to the year 2021. 

For the first time, the capacity assessments are based on data taken from the core energy market data register 

(see also 1.3). Since 1 July 2017, all CHP plants must be registered in the Bundesnetzagentur's core energy 

market data register regardless of size. 

1.9.1 CHP plant capacity with a minimum capacity of 10 MW net nominal capacity (electrical) 

The evaluations presented in this chapter include CHP-capable German power generation units with a net 

nominal electrical capacity of at least 10 MW per location (see also I.B.1.3). The Bundesnetzagentur continues 

to collect data from plant operators on power generation units that do not have to be entered in the core 

energy market data register (eg net electricity generation, CO2 emissions for power generation). 

The installed capacity of these CHP installations is shown in MW in Figure 17. The installed electrical and 

useful heat capacity of CHP installations are shown separately. 
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Figure 17: Installed electrical and net thermal capacity of CHP installations with a minimum capacity of 10 

MW 

The installed (electrical and useful heat) capacity is sourced as set out in Table 19. The table clearly shows that 

natural gas and hard coal in particular are used in CHP power plants. Numerous smaller CHP power plants in 

Germany, particularly in the field of natural gas, have an installed net electrical capacity of less than 10 MW 

per location. These are not captured by the monitoring survey performed by the Bundesnetzagentur and are 

therefore not included in the capacities shown in the following table. 

 

Table 19: Installed electrical and useful heat capacity of CHP power plants by energy source with a minimum 

capacity of 10 MW (MW) 

Figure 18 shows the electrical and thermal energy generated since 2016. 

22,256

45,803

21,798

47,078

21,177

45,776

20,590

45,516

28,550

54,095

Electrical capacity Net thermal capacity

Electricity: installed electrical and thermal capacity of CHP installations 
with a minimum capacity of 10 MW(MW)  

2016 2017 2018 2019 2020

2019 2020 2019 2020

Waste 748 1,214 3,605 3,668

Biomass 466 871 1,862 3,737

Lignite 1,107 1,783 4,974 5,461

Natural gas 11,161 13,829 19,701 23,709

Other 1,290 1,628 4,334 4,464

Hard coal 5,818 9,225 11,040 13,057

Total 20,590 28,550 45,516 54,095

Electrical capacity Net thermal capacity

Electricity: installed electrical and thermal capacity of CHP power plants by energy source 

with a minimum capacity of 10 MW (MW)
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Figure 18: Amount of electricity and useful heat produced by CHP plants with a minimum capacity of 10 MW 

The CHP-capable power generation units on which this evaluation is based produced 142.3 TWh useful heat 

and 63.6 TWh of electricity in 2020. The amount of electricity produced by CHP plants decreased by around 4 

TWh compared to 2019 (-6%). The amount of useful heat generated in 2020 rose by around 2 TWh (+2%) 

between 2019 and 2020. In 2020, 29 TWh less of non-CHP electricity was generated, or the equivalent of 22% 

less than in the previous year. Non-CHP electricity is one element of the net electricity generated by CHP 

plants. It is generated using the steam produced in the power plant without heat recovery. The fall in 

generation of non-CHP electricity primarily results from the energy sources hard coal (-41%), lignite (-22%) 

and natural gas (-12%). This means that overall non-CHP electricity generation was in line with the drop in 

electricity generation from non-renewable sources. 

 

Table 20: Amount of electricity and useful heat produced by CHP plants with a minimum capacity of 10 MW 

by energy source 

70.6

136.6

70.6

144.7

65.4

154.0
137.0

67.5

130.8 140.1

63.6
101.8

142.3

CHP-generated electricity Non-CHP electricity Useful heat generation

Electricity: amount of electricity and useful heat produced by CHP plants
(TWh)

2016 2017 2018 2019 2020

2019 2020 2019 2020 2019 2020

Waste 2.9 2.8 2.3 2.2 12.0 11.9

Biomass 2.2 2.5 1.3 1.9 9.3 9.1

Lignite 3.2 2.4 72.3 56.4 13.7 12.7

Natural gas 45.2 43.7 16.1 14.1 60.0 60.7

Other 3.9 3.6 4.4 6.9 17.5 30.2

Hard coal 10.2 8.6 34.4 20.4 27.6 17.7

Total 67.6 63.6 130.8 101.9 140.1 142.3

Electricity: amount of electricity and useful heat produced by CHP plants by energy source 

with a minimum capacity of 10 MW (TWh)

Non-CHP electricity Useful heat generationCHP-generated electricity
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The most important energy sources for the generation of CHP electricity and useful heat are natural gas and 

hard coal (see Table 20). Natural gas is a particularly important energy source for electricity generated by CHP 

plants through heat extraction and accounted for 69% of total generation in 2020. Whereas for useful heat, 

43% of useful heat is generated from natural gas and 12% from hard coal. 

1.9.2 CHP plants newly registered in the core energy market data register in 2020 

Since 1 July 2017, under the Core Energy Market Data Register Ordinance (MaStRV) CHP plants must be 

registered with the Bundesnetzagentur. Approval information and technical core energy data for the plant ǒ 

such as main fuel and capacity ǒ must be provided as well as plant operator and plant location data. The date 

on which the installation was put into operation, the operator to whose grid the plant is connected, the 

voltage level and information about the ability to control the installation remotely must also be provided. 

In the calendar year 2020, 6,180 CHP power generation units with a total net nominal capacity of 2,389 MW 

were registered. The significantly higher figures compared to the previous year (2019: 5,212 units, 3,588 MW) 

are mainly due to the fact that net nominal capacity of 1,052 MW from the Datteln 4 anthracite-fired power 

station went online for the first time. There was also a general increase, however, in net nominal capacity in all 

capacity classes of at least 11% compared with the previous year. In addition to plant classes above 10 MW, the 

net nominal capacity of the plant class between 50 and 250 kW also increased particularly strongly compared 

to the previous year (increase of 30%). 

Most commissioned units in CHP plants run on natural gas (5,212) followed by plants which run on biomass 

(759). These sources of energy are used by over 95% of the units in CHP plants and account for just under 50% 

of net nominal capacity. Year on year the net nominal capacity of natural gas rose by 60% and of biomass by 

27%. Due to the commissioning of Datteln 4, hard coal now accounts for 44% of net nominal capacity. 
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Table 21: Commissioning of power generation units in CHP plants 

 

Table 22: Commissioning by energy sources 

Month Net nominal capacity in MW Number

January 49 480

February 27 423

March 39 483

April 106 385

May 1,352 459

June 89 486

July 51 516

August 88 401

September 96 515

October 115 588

November 94 704

December 283 740

Total 2,389 6,180

Electricity: CHP plants newly registered in 2020

Source: Bundesnetzagentur's core energy market data register (MaStR)

Capacity class Net nominal capacity in MW Number

Other gases 22 145

Biomass 417 759

Natural gas 769 5,212

Sewage sludge 0 2

Mineral oil products 1 50

Non-biogenic waste 5 2

Hard coal 1,052 1

Heat 123 9

Total 2,389 6,180

Electricity: commissioning by energy source in 2020

Source: Bundesnetzagentur's core energy market data register (MaStR)



82 | I B ELECTRICITY MARKET 

 

 

Table 23: Commissioning by capacity classes 

 

Table 24: Commissioning by federal state 

Capacity class Net nominal capacity in MW Number

Ƽ 50 kW 50 5,110

50 kW - 250 kW 64 414

250 kW - 1 MW 277 511

1 MW - 10 MW 323 133

> 10 MW 1,675 12

Total 2,389 6,180

Electricity: commissioning by capacity class in 2020

Source: Bundesnetzagentur's core energy market data register (MaStR)

Federal state Net nominal capacity Number

Baden-Württemberg 145 1,200

Bavaria 103 1,005

Berlin 264 102

Brandenburg 25 168

Bremen 1 30

Hamburg 4 86

Hesse 24 453

Mecklenburg-Vorpommern 23 90

Lower Saxony 133 759

North Rhine-Westphalia 1,174 1,149

Rhineland-Palatinate 112 304

Saarland 3 56

Saxony 28 241

Saxony-Anhalt 280 138

Schleswig-Holstein 56 258

Thuringia 15 141

Total 2,389 6,180

Electricity: commissioning by federal state in 2020

Source: Bundesnetzagentur's core energy market data register (MaStR)
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Most (5,110) of the commissioned units in CHP plants produced up to 50 kW. This accounts for over 82% of all 

newly registered plants. The largest net nominal capacity is attributable to the 1 to 10 MW plant classes, which 

at 1,675 MW account for around 70% of new capacity. 

Most plants were commissioned in Baden-Württemberg (1,200), North Rhine-Westphalia (1,149) and Bavaria 

(1,005). In terms of net nominal capacity, the highest share (1,174 MW) was installed in North Rhine-

Westphalia. 

1.9.3 CHP auctions 

In order to receive funding for CHP electricity, combined heat and power plants with a capacity of more than 

1 MW and up to and including 50 MW must have participated successfully in an auction The capacity range 

for innovative CHP systems is between 1 MW and up to an including 10 MW. 

Bids are accepted on the basis of the rate specified in the respective bid ("pay as bid"). The highest amount for 

bids is 7.0 ct/kWh for CHP plants and 12 ct/kWh for innovative CHP systems (iCHP systems). The following 

tables show the outcomes of previous auctions: 

 

Table 25: CHP auctions 

Tendering date
1 Dec 

2017

1 Jun 

2018

3 Dec 

2018

3 Jun 

2019

2 Dec 

2019

2 Jun 

2020

1 Dec 

2020

1 Jun 

2021

Auction volume in MW 100 93 77 51 80 75 75 59

Number of bids 20 15 18 13 13 22 17 16

Bid volume in MW 225 96 126 87 58 71 60 112

Number of awards 7 14 12 4 12 21 15 13

Volume awarded in MW 82 91 100 46 53 69 56 58

Excluded bids 0 1 3 0 3 1 2 1

Volume of excluded bids in 

MW
4 8 8 2 4 1

Average award price* 

(ct/kWh)
4.05 4.31 4.77 3.95 5.12 6.22 6.75 5.64

Electricity: auction results for CHP systems

*volume weighted
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Table 26: Innovative CHP auctions 

2. Development of renewable energies 

An essential cornerstone of the energy transition is the continuous 

expansion of renewable energies. For this purpose, ambitious annual 

development corridors for the renewable technologies of onshore wind, 

offshore wind, solar and biomass technologies have been legally anchored 

in the EEG. 

Operators of newly installed renewable energy installations with a capacity 

of up to 100 kW (ie installations of the kind typically installed on house 

roofs) are still entitled to statutory feed-in tariffs, that is, receive payments 

under the EEG for the electricity produced without having to sell the 

electricity themselves. All other operators with installations having a capacity of more than 100 kW must sell the 

electricity produced by the installation themselves or via a service provider. They also have responsibility for 

balancing. 

The largest share (81%) of renewable electricity generated in Germany in 2020 was sold directly either by the operator 

or by a service provider.  

 

Tendering date
1 Dec 

2017

1 Jun 

2018

3 Dec 

2018

3 Jun 

2019

2 Dec 

2019

2 Jun 

2020

1 Dec 

2020

1 Jun 

2021

Auction volume in MW 25 29 30 25 29 28 26

Number of bids 7 3 5 10 13 12 9

Bid volume in MW 23 13 22 43 44 31 29

Number of awards 5 3 5 5 8 10 7

Volume awarded in MW 21 13 22 20 26 27 25

Excluded bids 2 0 0 1 1 2 1

Volume of excluded bids in 

MW
2 9 2 4 2

Average award price* 

(ct/kWh)
10.27 11.31 11.17 10.25 10.22 10.8 11.57

Electricity: auction results for CHP systems

*volume weighted



BUNDESNETZAGENTUR | BUNDESKARTELLAMT | 85 

 

2.1 Development of renewable energies (eligible for payments under the EEG) 

Not all renewable energy generating facilities are eligible for payments under the EEG. A distinction is 

therefore made between renewable energy generating facilities with and without eligibility for payments. The 

majority of installed renewable energy capacity falls under the EEG payment regime (market premium or 

feed-in tariff). Of the 130.6 GW of capacity installed at the end of 2020, 126.7 GW was eligible for EEG 

payments. This section therefore examines renewable energies eligible for payments in more detail. 

The 3.8 GW of renewable energy capacity not eligible for payments is primarily accounted for by the energy 

sources hydropower (2.6 GW) and waste (1.0 GW). For the energy source waste, only half of the biogenic share 

of the waste is considered a non-eligible renewable energy source. The remaining 1.0 GW of generation 

capacity for the energy source waste is assigned to the non-renewable energy sources. A total of 14.7 TWh of 

electricity was generated from non-eligible renewable sources in 2020. The majority of that energy was 

generated in hydropower plants (run-of-river and dammed water) in an amount of 10.8 TWh and in waste-

fired power plants totalling 3.9 TWh. 

In the publication "EEG in Numbers 2020"37, the Bundesnetzagentur provides market stakeholders with 

evaluations that go beyond the key figures presented here. In particular, this publication contains evaluations 

for specific energy sources, federal states and grid connection levels. 

 

2.1.1 Installed capacity 

As at 31 December 2020, the total installed capacity of installations eligible for payments in accordance with 

the EEG was approximately 126.7 GW. Around 6.6 GW of the total additional plant capacity entitled to 

payments was installed in 2020, representing an increase of around 5.5%. 

 

Figure 19: Installed capacity of installations eligible for payments under the EEG up to 2020 

                                                                    

37 https://www.bundesnetzagentur.de/eeg-daten 
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Solar capacity rose sharply again in 2020. Some 4.8 GW of new capacity was installed in 2020, compared to an 

average of 2.2 GW annually over the previous five years. Offshore and onshore wind energy also continued to 

grow. In contrast to previous years, there was again a small increase of 1.2 GW in net new capacity from 

onshore wind power plants in 2020 (2019: 0.9 GW, 2018: 2.2 GW, 2017: 4.9 GW). Installed new capacity was, 

however, well below the long-term average. The expansion of offshore wind energy power plants with a 

capacity of 0.2 GW is dependent on the completion of the grid connection lines by the transmission system 

operators (2019: approximately 1.1 GW). The 0.4 GW expansion in biomass installations was also again slightly 

higher than in the previous year (2019: 0.3 GW). 

 

Table 27: Installed capacity of installations eligible for payments under the EEG by energy source (as at 

31 December) 

Some 184,794 new facilities were installed in 2020. Solar installations accounted for 97.4% of new installations, 

onshore wind installations for 1.3% and biomass installations for 0.7%; the remainder is shared among other 

technologies. For 2020, the figures as of June 2021 indicate a steady trend. 

Total

31 December 2019

Total

31 December 2020

Increase / decrease 

in 2020

Increase / decrease 

compared to 2019

in MW in MW in MW in %

Hydro 1,613.2 1,624.5 11.3 0.7%

Gases[1] 413.9 376.5 -37.4 -9.0%

Biomass 8,336.8 8,748.4 411.6 4.9%

Geothermal 47.1 47.1 0.0 0.0%

Onshore wind 53,187.1 54,413.8 1,226.7 2.3%

Offshore wind 7,555.3 7,774.2 218.9 2.9%

Solar 48,913.6 53,720.7 4,807.1 9.8%

Total 120,067.0 126,705.2 6,638.2 5.5%

Electricity: installed capacity of installations eligible for payments under the EEG by energy 

source

[1] Landfill, sewage and mine gas
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Table 28: Changes in the installed capacity of installations eligible for payments under the EEG 

 

Table 29: Growth rates of EEG installations eligible for payments by energy source (as at 31 December) 

2.1.2 Development corridors 

The EEG 2014 introduced capacity-based development corridors for onshore wind, offshore wind, solar and 

biomass to meet the goals of an increasingly renewable, cost-efficient and grid-compatible energy supply by 

2014 2015 2016 2017 2018 2019 2020 Jun 21

Hydro 6,947 7,078 7,041 7,138 7,172 7,192 7,243 7,250

Gases[1] 627 630 612 600 593 567 566 565

Biomass 14,024 14,113 14,186 14,271 14,496 14,535 14,699 14,767

Geothermal 8 9 10 9 10 11 11 12

Onshore wind 23,593 24,696 26,057 27,406 28,131 28,310 28,579 28,730

Offshore wind 241 789 945 1,167 1,307 1,467 1,499 1,499

Solar 1,521,365 1,572,922 1,622,405 1,686,993 1,760,396 1,863,684 2,047,963 2,145,564

Total 1,566,805 1,620,237 1,671,256 1,737,584 1,812,105 1,915,766 2,100,560 2,198,387

Electricity: changes in the installed capacity of installations eligible for payments under the 

EEG

[1] Landfill, sewage and mine gas

Total

31 December 2019

Total

31 December 2020

Increase / decrease 

in 2020

Increase / Decrease 

compared to 2019

Number Number Number in %

Hydro 7,192 7,243 51 0.7%

Gases[1] 567 566 -1 -0.2%

Biomass 14,535 14,699 164 1.1%

Geothermal 11 11 0 0.0%

Onshore wind 28,310 28,579 269 1.0%

Offshore wind 1467 1499 32 2.2%

Solar 1,863,684 2,047,963 184,279 9.9%

Total 1,915,766 2,100,560 184,794 9.6%

Electricity: growth rates of installations by energy source

[1] Landfill, sewage and mine gas
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the years 2025, 2035 and 2050. These development corridors were adjusted in the EEG 2017 and EEG 2021. 

These goals are summarised in the following table. 

 

Table 30: Development corridors 

The following figures show the annual net new build compared to the expansion targets defined in the EEG. 

With around 848 MW of net new build in the first half of 2021, a total of 55.3 GW of onshore wind power is 

now installed. In the last half year, the most wind energy power plants were commissioned in Lower Saxony 

(200 MW), Brandenburg (159 MW) and North Rhine-Westphalia (143 MW). According to the new expansion 

targets in the EEG 2021, installed capacity is to be increased to 57 GW by 2022, resulting in a development 

corridor of around 580 MW per half-year for the next year and a half. 

Onshore wind Offshore wind Solar Biomass

EEG 

2014

2.5 GW net increase per 

year

6.5 GW increase in 

2020

100 MW gross increase per 

year

EEG 

2017

2.8 GW gross increase for 

2017 to 2019;

2.9 GW gross increase as 

of 2020

20 GW increase in 

2030

150 MW gross increase for 

2017 to 2019

200 MW gross increase for 

2020 to 2022

EEG 

2021

57 GW in 2022

62 GW in 2024

65 GW in 2026

68 GW in 2028

71 GW in 2030

20 GW 

in 2030

40 GW

in 2040

 63 GW in 2022

 73 GW in 2024

 83 GW in 2026

 95 GW in 2028

100 GW in 2030

8.4 GW in 2030

Electricity: development corridors

2.5 GW gross increase 

per year
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Figure 20: Onshore wind development targets 

Net new build of solar in the first half of 2021 was 2.4 GW. In total, 2.1 million solar installations with 56 GW 

capacity are in operation in Germany. The most solar power in the past half year was newly installed in 

Bavaria (560 MW), North Rhine-Westphalia (297 MW) and Baden-Württemberg (275 MW). Measured against 

the expansion targets in the EEG 2021, a half-yearly expansion of 2.3 GW would still be necessary to achieve 

the expansion target of 63 GW in 2022. 

 

Figure 21: Solar development targets 

Net new build of biomass was at a relatively lower level of 68 MW in the first half of 2021. A total of 8.8 GW 

biomass capacity receives EEG payments, of which 8.4 GW will be retained under the expansion targets in the 

EEG 2021 until 2030. 
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Figure 22: Biomass expansion targets 

The expansion target in the EEG and Offshore Wind Energy Act (WindSeeG) of 6.5 GW in 2020 was exceeded 

with an installed capacity of 7.7 GW (this corresponds to the maximum installed capacity possible under the 

previous legal regime which could be realised within the framework of the capacity allocated by the 

Bundesnetzagentur). As a result, no further net new build has taken place in the offshore wind energy sector 

since July 2020. The most recent grid connection lines to go into operation are the NOR-8-1 (2019) in the 

North Sea and the OST-1-2 and OST-1-3 grid connection lines in the Baltic Sea. 

Tenders have already been submitted to the Bundesnetzagentur (see previous monitoring reports) for the 

interim system between 2021 and 2025. As of the year 2023, further offshore lines and offshore wind parks will 

go into operation. These are the OST-2-1, OST-2-2 and OST-2-3 (each with 250 MW in the Baltic Sea) and the 

NOR-3-3 (900 MW in the North Sea). 

 

Figure 23: Offshore wind development targets 
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All scenarios in the approved scenario framework are based on the assumption that the 65% target will be met 

by 2030, as stipulated in the current EEG. The development corridor for reaching the target varies, however, 

depending on the different rates of growth of gross electricity consumption assumed in the scenarios. For this 

reason, the assumed average annual gross rise of 3.78 GW to 4.37 GW for onshore wind and of 5.03 GW to 

5.65 GW for solar installations is higher than the EEG targets. A target value for biomass plants of between 

6.8 GW and 8.7 GW has been defined for the year 2035. In line with the targets in the Offshore Wind Energy 

Act, a capacity of 28.0 GW to 34.0 GW was assumed for offshore wind for the year 2035. Except in the A2035 

scenario, all the scenarios are based on the assumption that coal-fired power generation will have come to a 

complete end by the year 2035. Scenario A2035 is based on an assumed coal-fired power plant capacity of 

7.8 GW, which is based on the coal-fired power plant reduction path in the Act to Reduce and End Coal-Fired 

Power Generation. 

The stated expansion requirements, which are higher than the current target figures, are not yet based on the 

targets in the amended Climate Change Act (KSG) of 24 June 2021. 

2.1.3 Annual feed-in of electricity 

In 2020 the total annual energy feed-in of electricity from installations eligible for payments under the EEG 

was 222.0 TWh. Total annual electricity feed-in has increased by 4.8% compared to the previous year (2019: 

211.9 TWh). At 102.7 TWh or 46%, the largest share of this electricity was generated by onshore wind 

installations, followed by solar installations with a share of 45 TWh (20%) and biomass installations with a 

share of 40.9 TWh (18%). 

 

Figure 24: Changes in annual feed-in of electricity from installations eligible for payments under the EEG 
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Annual feed-in from solar installations rose sharply by 8.8%. This strong increase is due in part to the 

expansion in new build in this area (see Table 31) and in part to the fact that 2020 was the fourth sunniest year 

since measurements began in 195138. 

 

Table 31: Annual energy feed-in from EEG installations eligible for payments by energy source (as at 

31 December) 

Maximum feed-in from wind power and solar installations 

The maximum feed-in from wind power and solar installations increased significantly compared with 

previous years. In 2020, the maximum feed-in from wind power installations and solar installations of 

72.7 GW was recorded on 21 April 2020 whereby 56% of this peak feed-in was due to wind power. On this day, 

wind installations fed up to 40.7 GW into the grid. This coincided with a high level of feed-in from solar 

installations (32.1 GW). 

                                                                    

38 Source: DWD press release: The weather in Germany 2020 at 

https://www.dwd.de/EN/press/press_release/EN/2020/20201230_the_weather_in_germany_in_2020.pdf?__blob=publicationFile&v=2. 

Total

31 December 2019

Total

31 December 2020

Increase / decrease 

compared to 2019

in GWh in GWh in %

Hydro 5,548 5,048 -9.0%

Gases[1] 1,063 1,089 2.4%

Biomass 40,152 40,948 2.0%

Geothermal 187 197 5.3%

Onshore wind 99,166 102,741 3.6%

Offshore wind 24,379 26,903 10.4%

Solar 41,383 45,030 8.8%

Total 211,879 221,956 4.8%

Electricity: annual feed-in from installations eligible for payments under the EEG by energy 

source

[1] Landfill, sewage and mine gas

https://www.dwd.de/EN/press/press_release/EN/2020/20201230_the_weather_in_germany_in_2020.pdf?__blob=publicationFile&v=2
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Figure 25: Maximum feed-in 

In 2020, the maximum feed-in from solar installations alone of 33.2 GW was recorded on 1 June 2020. The 

śíÕĸƖļ ĆĉāĆíļŃ øííé-in values for wind power (onshore and offshore) were recorded in February 2020. The peak 

level of 54.1 GW achieved on 11 February 2020 was due primarily to the storm SABINE. Several peak values 

were also observed in the course of the year as a result of various storm systems. 

 

Figure 26: Maximum feed-in from wind power installations in 2020 
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2.1.4 Form of selling 

Under section 33b EEG (2012), installation operators were able for the first time to choose between three 

different forms of direct selling as an alternative to fixed feed-in tariffs: claiming a market premium (as an 

EEG-based payment in addition to market profits), a reduction to the EEG surcharge through energy utilities 

(green electricity privilege), or another form of direct selling (sales of EEG electricity without benefiting from 

additional payments under the EEG). Subsequent amendments to the EEG all stipulate direct selling and the 

market premium as standard forms of selling. Only existing installations or new installations with a capacity 

of up to 100 kW can still opt for fixed feed-in tariffs or payment of a tenant electricity supplement. Another 

form of direct selling, ie selling without receiving payment under the EEG, also remains possible. 

In 2020, 81% of annual energy feed-in is already remunerated under the EEG in the form of the market 

premium. This is the case for 100% of offshore wind farms and at 96% the number of onshore wind turbines 

receiving market premiums is also approaching the 100% mark. At 34% (2019: 31%), the proportion of 

electricity from solar installations paid a market premium is still relatively low but growing continually. This 

small increase is due to the fact that the large number of small solar installations with a capacity of less than 

100 kW continue to take advantage of the feed-in tariff.  

 

Figure 27: Annual energy feed-in of electricity from installations eligible for payments under the EEG by feed-

in tariff or market premium  
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Table 32: Annual feed-in of electricity from installations by feed-in tariff and market premium 

As in previous years, the main energy source for direct selling in 2020 was onshore wind power, which 

accounted for a share of 55% (2019: 56%), followed by biomass with a share of 19.2% and offshore wind power 

at 14.9%. 

 

Figure 28: Breakdown by energy source of annual feed-in from installations with market premium  

2.2 Changes in payments under the EEG 

 

All installations

GWh

Installations with 

feed-in tariff

GWh

Installations with 

market premium

GWh

Share of installations 

with market 

premium in total 

annual feed-in in %

Hydro                           5,048   1,824 3,224 64%

Gases[1]                           1,089   203 887 81%

Biomass                         40,948   6,293 34,655 85%

Geothermal                              197   12 185 94%

Onshore wind                       102,741   3,329 99,412 97%

Offshore wind                         26,903   0 26,903 100%

Solar                         45,030   29,555 15,469 34%

Total                          221,956   41,216 180,734 81%

Electricity: annual feed-in of electricity from installations with a fixed feed-in tariff and 

market premium for 2020

[1] Landfill, sewage and mine gas
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The EEG surcharge finances green electricity payments to the 

operators of solar, wind, hydro or biogas and biomass 

installations. The surcharge is paid for by all electricity 

customers although certain commercial and industrial 

customers receive a discount. The four transmission system 

operators determine the surcharge for the following year by 

15 October each year on the basis of projected revenue and 

expenditure. 

The payments made to renewable energy operators play a key 

role in the calculation of the EEG surcharge. All the renewable electricity entitled to a fixed feed-in tariff 

(approximately 18%), which is mainly produced by small-scale and existing installations, is sold by the 

transmission system operators on the power exchange. The larger share of renewable electricity supported 

under the EEG (82%) is sold directly by installation operators or via direct sellers on the market, eg the 

power exchange. In both cases the market revenue is not sufficient to cover the actual payments made. 

This difference is passed on to all electricity consumers in the form of the surcharge. Since the 2021 EEG 

surcharge the difference is also partly financed by federal subsidies. 

 

2.2.1 Overall changes in payments under the EEG 

Payments for renewable energy fed into the public electricity network are made by the operators to whose 

networks the generating installations are connected in accordance with technology-specific payment rates 

(values to be applied) as defined in the EEG. Payments are usually made from the year in which the installation 

is commissioned and for a subsequent period of 20 years. 

OĢ ǗǕǗǕ Õ ŃĩŃÕě ĩø ƥǗǞźǝâĢ ŔÕļ ĵÕĉé Ńĩ ĉĢļŃÕěěÕŃĉĩĢ ĩĵíĸÕŃĩĸļ âś ŃĆí ĩĵíĸÕŃĩĸļ Ńĩ ŔĆĩļí ĢíŃŔĩĸĘļ ŃĆí 

installations are connected. This includes payments to installation operators who sell their electricity through 

transmission system operators (feed-in tariff) as well as premium payments to installation operators who 

market their electricity themselves (market premium). In 2020 the majority of payments were made to 

installation operators entitled to the market premium (feed-in tariff: 37.5%, market premium: 62.5%). Market 

premiums again rose in comparison with the previous year (2019: 59.5%). 

~ĩěÕĸ ĉĢļŃÕěěÕŃĉĩĢļ ǆƥǖǖźǚâĢǇŹ âĉĩġÕļļ ĉĢļŃÕěěÕŃĉĩĢļ ǆƥǜźǕâĢǇ ÕĢé ĩĢļĆĩĸí ŔĉĢé ĉĢļŃÕěěÕŃĉĩĢļ ǆƥǛźǜâĢǇ ÕããĩňĢŃíé 

for significant shares of these payments. Overall, payments were 8% higher in 2020 than in the previous year. 



BUNDESNETZAGENTUR | BUNDESKARTELLAMT | 97 

 

 

Table 33: Payments under the EEG by energy source (as at 31 December) 

 

Figure 29: Changes in payments under the EEG by energy source 

Renewable energy operators received an average of 13.4 ct/kWh in payments under the EEG39 in 2020. 

Payments for the different energy sources varied significantly, however. As shown in Figure 31, operators of 

solar installations received an average of 25.4 ct/kWh in 2020, while operators of onshore wind installations 

received an average of 6.5 ct/kWh. These average values include both existing installations, which receive very 

high payments under the EEG, and new installations, which receive much lower EEG payments. Installation 

                                                                    

39 Average payments under the EEG are arrived at by dividing total payments under the EEG by the total annual feed-in for the relevant 

year. 

Total

31 December 2019

(ơ ĝąėėąĥĞ)

Total

31 December 2020

(ơ ĝąėėąĥĞ)

Increase / decrease 

compared to 2019

(%)

Hydro 400 386 -3.3%

Gases[1] 45 51 13.0%

Biomass[2] 6,603 6,984 5.8%

Geothermal 40 43 7.7%

Onshore wind 5,817 6,674 14.7%

Offshore wind 3,731 4,246 13.8%

Solar 10,996 11,456 4.2%

Total 27,633 29,841 8.0%

Electricity: payments by energy source

[1] Landfill, sewage and mine gas

[2] Including support for flexibility
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29.8

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Electricity: payments under the EEG by energy source
ǂơâĞǃ

Solar Biomass[1] Onshore wind Offshore wind Hydro Landfill, sewage and mine gas

[1] including 
support for flexibility
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operators have also received additional revenue since 2012 from direct marketing on power exchanges. These 

revenues are not included in the payments shown. 

 

Figure 30: Changes in average payments under the EEG 

 

Figure 31: Average payments by energy source in 2020 

2.2.2 Changes in the EEG surcharge 

Payments under the EEG are for the most part refinanced through the EEG surcharge. The EEG surcharge for 

2022 is 3.72 ct/kWh, almost 43% lower than in the previous year (6.5 ct/kWh). The last time the surcharge was 

lower than 4 ct/kWh was in 2012. 

The main reason for the sharp drop in the 2022 EEG surcharge is the substantial increase in prices on power 

exchanges. The increase in market revenues from renewable electricity significantly reduces the need for 

support. As in the previous year, the 2022 surcharge will also be reduced by a federal subsidy, which will be 

financed from revenues derived from the national CO2 price. 

The surcharge has been comparatively stable at between 6.2 and 6.9 ct/kWh since 2014. Falling payment 

entitlements for new installations have slowed the rate of increase of payments to installation operators 

substantially in recent years. 

11.3 11.8 12.7
14.4

16.0 16.3 16.3 15.7 15.7 15.0 15.1
13.9 13.2 13.0 13.4

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Electricity: average payments
under the EEG (ct/kWh)

7.7

4.7

17.1

21.8

6.5

15.8

25.4

Hydro Landfill,
sewage and

mine gas

Biomass Geothermal Onshore
wind

Offshore
wind

Solar

Electricity: average payments by energy sources in 2020 
(ct/kWh)
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Figure 32: Changes in the EEG surcharge 

2.2.3 Lowering of the values to be applied (reference values for calculating the payment entitlement) 

Automatic cost reduction mechanisms were introduced in the EEG 2014 to reflect the cost reductions derived 

from technological advancements. Thus, as of September 2014, the values to be applied for solar energy are 

reduced by a set percentage each month. There is an additional adjustment (reduction or increase) of the 

values to be applied that depends on the actual capacity expansion in a pre-defined reference period. If the 

planned development corridor is exceeded, the degression rate used for calculation purposes is automatically 

increased, thus lowering the values to be applied. If, by contrast, expansion fails to meet the statutory 

expectations, the values to be applied remain the same or even rise. Calculations are based on the installation 

data recorded in the core energy market data register. 

In 2018, 2019, 2020 and 2021, a substantial rise in solar was recorded and the target corridor in the respective 

reference periods was consequently exceeded. The value to be applied was therefore reduced by 1.4% in 

almost every month from May 2019. The only exceptions are the months November 2019 to January 2020, 

during which expansion was only slightly above the target corridor and resulted in a small reduction of 1.0%. 

In the months November 2020 to January 2021, expansion significantly exceeded the target corridor and 

resulted in a reduction of 1.8%. The 2021 EEG raised the development corridors for the calculation of the 

degression rate and this means that, despite increasing expansion, the value to be applied will again be 

reduced by 1.4%. 

Since 1 January 2019, the remuneration for electricity from onshore wind installations that are not required to 

participate in auctions (installations with an installed capacity of up to 750 kW and pilot wind turbines) has 

been calculated on the basis of the bids awarded in previous auctions using the average of award prices from 

the year before last (section 46b(1) EEG). The value of 4.63 ct/kWh was thus applied for wind installations 

commissioned in 2019 and 6.04 ct/kWh for installations commissioned in 2020 and 6.20 ct/kWh for 

installations commissioned in 2021. 

1.17 1.33
2.04

3.53 3.60

5.28

6.24 6.17 6.35
6.88 6.79

6.41
6.76 6.50

3.72

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Electricity: changes in the EEG surcharge
(ct/kWh)
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Table 34: Lowering of the values to be applied ǒ solar energy 

Relevant reference period 

for calculating actual 

reduction

Growth 

corridor

(MW)

Actual growth 

in reference 

period

(MW)

Applied 

reduction

Reduction 

cycle

Period of 

validity of 

reduction

Sep 2013 - Aug 2014 2,398 0.25% Q3 2014

Dec 2013 - Nov 2014 1,953 0.25% Q1 2015 

Mar 2014 - Feb 2015 1,811 0.25% Q2 2015 

Jun 2014 - May 2015 1,581 0.25% Q3 2015 

Sep 2014 - Aug 2015 1,437 0.0% Q4 2015

Dec 2014 - Nov 2015 1,419 0.0% Q1 2016

Mar 2015 - Feb 2016 1,367 0.0% Q2 2016

Jun 2015 - May 2016 1,336 0.0% Q3 2016

Sep 2015 - Aug 2016 1,096 0.0% Q4 2016

Electricity: lowering of the values to be applied

Solar energy

2,400 - 

2,600  

(gross)

monthly
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Table 35: (Continued from Table 34): Lowering of the values to be applied ǒ solar energy 

Relevant reference period 

for calculating actual 

reduction

Growth 

corridor

(MW)

Actual growth 

in reference 

period

(MW)

Applied 

reduction

Reduction 

cycle

Period of 

validity of 

reduction

Fixed in EEG 2017 - 0.0% Jan 17

(Jul 2016 - Dec 2016) x2 2,025 0.0% Feb 17 - Apr 17

(Oct 2016 - Mar 2017) x2 2,149 0.25% May 17 - Jul 17

(Jan 2017 - Jun 2017) x2 1,802 0.0% Aug 17 - Oct 17

(Apr 2017 - Sep 2017) x2 1,966 0.0% Nov 17 - Jan 18

(Jul 2017 - Dec 2017) x2 1,704 0.0% Feb 18 - Apr 18

(Oct 2017 - Mar 2018) x2 2,037 0.0% May 18 - Jul 18

(Jan. 2018 - Jun. 2017) x2 2,727 1.0% Aug 18 - Oct 18

(Apr. 2018 - Sep 2018) x2 3,193 1.0% Nov 18 - Jan 19

(Jul 2018 - Dec 2018) x2 2,570 1.0% Feb 19 - Apr 19

(Oct 2018 - Mar 2019) x2 3,625 1.4% May 19 - Jul 19

(Jan 2019 - Jun 2019) x2 3,662 1.4% Aug 19 - Oct 19

(Apr. 2019 - Sep 2019) x2 2,878 1.0% Nov 19 - Jan 20

(Jul 2019 - Dec 2019) x2 2,936 1.4% Feb 20 - Apr 20

(Oct 2019 - Mar 2020) x2 3,242 1.4% May 20 - Jul 20

(Jan 2020 - Jun 2020) x2 3,800 1.4% Aug 20 - Oct 20

(Apr 2020 - Sep 2020) x2 3,975 1.8% Nov 20 - Dec 20

Fixed in EEG 2021 - - Jan 21

(Oct 2020 - Dec 2020) x4 4,355 1.4% Feb 21 - Apr 21

(Jan 2021 - Mar 2021) x4 4,379 1.4% May 21 - Jul 21

(Apr 2021 - Jun 2021) x4 3,846 1.4% Aug 21 - Oct 21

2.500 

(gross)
monthly

Electricity: lowering of the values to be applied

Solar energy
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2.3 Auctions 

Operators of new onshore wind, offshore wind and biomass 

plants only receive EEG payments if they have successfully 

participated in an auction. The only exceptions are for onshore 

wind installations, ground-mounted solar installations (first 

segment solar installations) with an installed capacity of up to and 

including 750 kW and newly commissioned biomass installations 

with an installed capacity of up to 150 kW. Payments for these 

renewable energy installations continue to be fixed by law. 

Bids are accepted on the basis of the price specified in the bid 

("pay as bid"). Exceptions only apply to bids made by citizens' 

energy companies for auctions for onshore wind and existing 

biomass installations with an installed capacity of less than 150 kW. In these cases, rates are fixed in a 

uniform pricing system with the value of the highest successful bid determining the value to be applied. 

Successful awards lapse after defined periods of time, the duration of which differs according to energy 

source. Bidders must pay penalties if installations are not commissioned within the defined period. 

In addition to separate technology-specific auctions for onshore wind energy, offshore wind energy, solar 

and biomass, the first innovation auction was carried out in 2020. The 2021 EEG abolished cross-technology 

auctions for onshore wind and solar. Auctions were introduced for rooftop solar systems (second segment 

solar installations) and biomethane installations. 

There were 35 auction rounds in the January 2020 to September 2021 period with the following results: 
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Table 36: Auctions held in 2020 and 2021 for solar and onshore wind installations with sliding premium  

Technology Tendering date  Award price (ct/kWh)*

01.02.2020 5.01

01.03.2020 5.18

01.06.2020 5.27

01.07.2020 5.18

01.09.2020 5.22

01.10.2020 5.23

01.12.2020 5.1

01.03.2021 5.03

01.06.2021 5.00

Solar (2nd segment) 01.06.2021 6.88

01.02.2020 6.18

01.03.2020 6.07

01.06.2020 6.14

01.07.2020 6.14

01.09.2020 6.20

01.10.2020 6.11

01.12.2020 5.91

01.02.2021 6.00

01.05.2021 5.91

01.09.2021 5.79

Electricity: technology-specific auctions for solar and onshore wind installations 2020 - 
2021

*Volume-weighted average award price (sliding market premium); for solar power, the award price is applied prior to receipt of second 

securities.

Solar (1st segment)

Onshore wind
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Table 37: Auctions held in 2020 and 2021 with sliding premium 

 

Table 38: Auctions held in 2020 and 2021 with fixed premium. 

The figures in Table 36 and Table 37 are not comparable with Table 38 as in Table 36 and Table 37 they include 

a sliding premium minus potential revenues on the power exchange, while the figures in Table 38 reflect fixed 

premiums that generally flow as subsidies without deduction. 

 

Technology Tendering date Award price (ct/kWh)*

01.04.2020 13.99

01.11.2020 14.85

01.03.2021 17.02

01.09.2021 17.48

01.04.2020 5.33

01.11.2020 5.33

Electricity: other auctions in 2020 - 2021 with sliding market premium

Biomass

Onshore wind and solar across all technologies

* Volume-weighted average award price. In these auctions, and for wind and solar, incentives are paid in the form of sliding market premiums 

based on exchange prices.

Technology Tendering date  Award price (ct/kWh)*

01.06.2020 6.23

01.12.2020 6.75

01.06.2021 5.64

01.06.2020 10.63

01.12.2020 10.8

01.06.2021 11.57

Innovation auction: single systems 01.09.2020 2.65

Innovation auction: system combinations 01.09.2020 4.50

01.04.2021 4.29

01.08.2021 4.55

Electricity: other auctions in 2020 - 2021 with fixed market premium

Innovative CHP systems

CHP

Innovation auction: system combinations

* Volume-weighted average award price. In these auctions incentives are paid in the form of fixed market premiums that take no account of 

exchange prices.
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2.3.1 Solar photovoltaic auctions, first segment 

Following the pilot auction for ground-mounted installations in the years 2015 to 2016, auctions have been 

held for all solar installations with an installed capacity of over 750 kilowatts since the beginning of 2017. Bids 

for projects on grassland or arable land in disadvantaged areas are acceptable if permitted by ordinance by the 

individual federal states (to date this has happened in Baden-Württemberg, Bavaria, Hesse, Rhineland-

Palatinate and Saarland). In 2020, seven auction rounds were held for 1,299 MW. A total of 270 solar projects 

(bids) with a volume of 1,320 MW were awarded a tender. In 2021, 1,637 MW will be put out to tender, 

although the volumes for the auction scheduled for November may still change as required by law. In the 

March and June auction rounds, tenders for1,133 MW were awarded to 198 solar projects. 

The bid volumes for all photovoltaic auctions have so far been significantly oversubscribed. The initial sharp 

decline in the award price in the first four auction rounds between February 2017 and February 2018 

(6.58 ct/kWh to 4.91 ct/kWh) was not sustained in subsequent rounds. A bid volume of 500 MW for this special 

auction and a maximum permitted price of 8.91 ct/kWh resulted in a significantly higher average award price 

of 6.59 ct/kWh in 2019. An adjustment of the permissible maximum price to 7.50 ct/kWh successfully slowed 

this upward movement in 2020. In the course of 2020, award prices generally rose slightly up to October, 

oscillating between 5.01 ct/kWh (February 2020) and 5.23 ct/kWh (October 2020). The average volume-

weighted winning bid in 2020 was 5.10 ct/kWh.  

Since 2021, only bidders who wish to install ground-mounted solar installations or other structures that are 

neither buildings nor noise barriers may participate in auctions for first segment solar installations. At 

5.03 ct/kWh (March 2021) and 5.00 ct/kWh (June 2021), the winning bids in the first two auctions in 2021 were 

also in the lower 5-ct range. 

Average award prices have fallen by 21% since auctions were introduced for all solar installations in 2017. The 

highest award price in the period under review was 6.59 ct/kWh (March 2019) and the lowest award price was 

4.33 ct/kWh (February 2018). The current average payment (in October 2020) for new solar installations 

determined by auction up to 2022 is 5.23 ct/kWh. This price realistically reflects average solar power 

generation costs. 
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Table 39: Implementation rates for all solar auctions 

Awards must be implemented within 18 to 24 months. From the previous 25 rounds (including FFAV and 

GEEV) in addition to the six completed auction rounds under the Ground-mounted PV Auction Ordinance 

(FFAV), the implementation periods for the first seven solar photovoltaic auction rounds under the EEG and 

the Cross-Border Renewable Energy Ordinance (GEEV) have expired. These all have high rates of 

implementation (Table 39), which is regarded as a success. The only auction rounds to deviate from this 

success are those completed in October 2017, February 2018 and October 2018, which had implementation 

rates of 35%, 44% and 55% respectively. The main reason for this was the failure to implement two very large 

solar projects. As a result of the Covid-19 pandemic, the implementation periods for all tenders awarded prior 

to 1 March 2020, and for those whose implementation periods have not yet expired, have been extended by six 

months. This means that the ultimate rates of implementation for the 2019 auction rounds will only be 

apparent at the end of 2021. The implementation periods for all other auction rounds have not yet expired 

either. 

Tendering date
Implementation status 

in % 

Commissioning period 

(exclusion deadline)
Basis of tender

15.04.2015                                     99   06.05.2017 FFAV

01.08.2015                                     90   20.08.2017 FFAV

01.12.2015                                     92   18.12.2017 FFAV

01.04.2016                                   100   18.04.2018 FFAV

01.08.2016                                     96   12.08.2018 FFAV

01.12.2016                                     73   15.12.2018 FFAV

01.11.2016                                     99   05.12.2018  GEEV 

01.02.2017                                     99   15.02.2019 EEG

01.06.2017                                     97   21.06.2019 EEG

01.10.2017                                     35   23.10.2019 EEG

01.02.2018                                     44   27.02.2020 EEG

01.06.2018                                     83   21.12.2020 EEG

01.10.2018                                     55   26.04.2021 EEG

Electricity: implementation rates for solar installations from solar auctions with expired 

implementation periods
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Table 40: Solar auctions, first segment 2020 

Feb Mar Jun July Sep Oct Dec

Volume put up for 

auction (MW)
100 300 96 193 257 96 257

Submitted bids 98 190 101 174 163 87 186

Submitted bid volume 

(MW)
493 838 447 779 675 393         936   

Winning bids* 18 51 21 30 75 30 45

Volume awarded (MW)* 101 301 100 193 258 103 264

Excluded bids 12 9 9 18 22 9 42

Volume of excluded bids 

(MW)
77 35 18 70 73 37 196

Maximum rate (ct/kWh) 7.50 7.50 7.50 7.50 7.50 7.50 7.50

Average volume-

weighted award price 

(ct/kWh)

5.01 5.18 5.27 5.18 5.22 5.23 5.10

Lowest bid (awarded) 

(ct/kWh)
3.55 4.64 4.90 4.69 4.80 4.98 4.88

Highest bid (awarded) 

(ct/kWh)
5.21 5.48 5.40 5.36 5.39 5.36 5.26

*Prior to receipt of the second security deposit. 

Electricity: solar auctions, first segment 2020
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Table 41: Solar auctions, first segment 2021 

Figure 33 shows that over 50% of the bids awarded for solar photovoltaic auctions in 2019 and 2020 were 

concentrated in Bavaria, in part due to the increase from 70 to 200 bids awarded following the amendment of 

the ordinance in Bavaria that opens up disadvantaged areas for solar farms. 

Electricity: solar auctions, first segment 2021

Mar Jun Nov

Volume put up for 

auction (MW)
617 510 510**

Submitted bids 288 242 not available

Submitted bid volume 

(MW)
1,504 1,130 not available

Winning bids* 103 95 not available

Volume awarded (MW)* 620 513 not available

Excluded bids 6 11 not available

Volume of excluded bids 

(MW)
38 36 not available

Maximum rate (ct/kWh) 6 6 6

Average volume-

weighted award price 

(ct/kWh)

5 5 not available

Lowest bid (awarded) 

(ct/kWh)
5 5 not available

Highest bid (awarded) 

(ct/kWh)
5 5 not available

**The actual volume put up for auction may change based on statutory provisions

*Prior to receipt of the second security deposit. 
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Figure 33: Regional distribution of the annual volume awarded in EEG solar auctions 2020/2021 

2.3.2 Onshore wind auctions 

Since the beginning of 2017 payments for onshore wind plants have also been determined by auction. All 

onshore wind turbines with an installed capacity of at least 751 kW must participate in such auctions. Bids are 

submitted for the value to be applied to an installation at a defined 100% reference site; however the actual 

payments may diverge from this. 

In 2020, auctions were held for 3,869 MW in seven different auction rounds. In 2021, three auctions were held 

for 4,500 MW. Six of seven rounds in 2020 were significantly undersubscribed. A volume of just 2,672 MW was 

awarded and the envisaged development corridor was consequently not reached. Only the last round in 

December was slightly oversubscribed (Table 42 and Table 43). The picture remained unchanged in 2021. 

Some of the rounds in February and May were largely oversubscribed. Only the round in September 2021 was 

slightly oversubscribed. The lack of competition was reflected by the high award prices, all of which were just 

below the highest bid of 6.2 or 6 ct/kWh.  
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Regional distribution of the annual volume awarded* in solar auctions 
2020/2021
in MW (number of awards)

2020

2021
* Volume awarded after award notice, ie prior to receipt of the second security deposit

(2021 up to an in June)

Zuschlagsmenge 2020/ 2021:
1,319 MW/ 818 MW

Anzahl Zuschläge 2020/ 2021:
270/ 142
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Table 42: Onshore wind auctions 2020 

One major reason for the lack of participation in the tenders for onshore wind is the lack of federal immission 

control permits, which must be submitted for participation in the tendering procedure. Based on the 

experience with citizens' energy companies in 2017, it would not be helpful to move away from making 

participation dependent on permits; at that time, such companies were able to bid without a permit. This 

resulted in highly-speculative bids being made. The implementation rates for the awards made in 2017 are 

extremely low for precisely this reason. Decision-making in approval procedures for wind power plants is 

subject to various nature conservation and species protection regulations, construction planning and regional 

planning law, as well as aviation law. Nature conservation and species protection law, in particular, require 

intensive examination and a complex weighing-up process.  

Feb Mar Jun July Sep Oct Dec

Volume put up for auction (MW) 900 300 826 275 367 826 367

Submitted bids 67 25 62 26 25 89 96

Submitted bid volume (MW) 527 194 468 191 310 769 657

Submitted bid volume (MW) in 

grid expansion area (NAG)
115 85 148 57 72 349 286

Winning bids 66 20 61 26 25 74 58

Volume awarded (MW) 523 151 464 191 287 659 400

Volume awarded in the NAG (MW) 115 56 148 57 87 268 197

Excluded bids 1 2 1 0 2 3 3

Excluded bids in MW 4 18 4 0 23 48 20

Maximum rate (ct/kWh) 6.20 6.20 6.20 6.20 6.20 6.20 6.20

Average volume-weighted award 

price (ct/kWh)
6.18 6.07 6.14 6.14 6.20 6.11 5.91

Lowest bid (awarded) (ct/kWh) 5.76 5.74 5.90 6.00 5.99 5.60 5.59

Highest bid (awarded) (ct/kWh) 6.20 6.20 6.20 6.20 6.20 6.20 6.07

Highest bid in the NAG (awarded) 

(ct/kWh)

Not 

relevant
5.98

Electricity: onshore wind auctions 2020

Not relevant
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Table 43: Onshore wind auctions 2021 

From a regional perspective (Table 44), 74% of the volume awarded in wind energy auctions in 2020 was 

concentrated on the four federal states of Schleswig-Holstein (22%), Lower Saxony (19%), North Rhine-

Westphalia (17%) and Brandenburg (16%). In September 2021, 74% of the volume awarded was also 

concentrated in these federal states. 

Feb May Sep

Volume put up for 

auction (MW)
1,500 1,243 1,492

Submitted bids 91 137 210

Submitted bid volume 

(MW)
719 1,161 1,824

Winning bids 89 127 166

Volume awarded (MW) 691 1,110 1,494

Excluded bids 2 10 6

Excluded bids in MW 27 51 34

Maximum rate (ct/kWh) 6.00 6.00 6.00

Average volume-

weighted award price 

(ct/kWh)

6.00 5.91 5.79

Lowest bid (awarded) 

(ct/kWh)
5.15 5.68 5.20

Highest bid (awarded) 

(ct/kWh)
6.00 6.00 5.92

Electricity: onshore wind auctions 2021
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Table 44: Distribution of bids and awards per federal state 

2.3.3 Other auctions (offshore wind, biomass, joint and innovation auctions) 

Offshore wind auctions 

The offshore wind auctions for existing projects in 2017 and 2018 were followed on 1 September 2021 by the 

first "central model" offshore wind auction, which will in future take place every year. An award in this 

ÕňãŃĉĩĢ ĉļ ěĉĢĘíé Ńĩ ŃĆí ĸĉāĆŃ Ńĩ Õ āĸĉé ãĩĢĢíãŃĉĩĢ Ƶ øĉĢÕĢãíé âś ŃĆí íěíãŃĸĉãĉŃś consumer via the offshore 

ĢíŃŔĩĸĘ ļňĸãĆÕĸāí Ƶ ÕĢé ŃĆí ĩĵŃĉĩĢ Ńĩ ĩĵíĸÕŃí ŃĆí ĩøøļĆĩĸí ŔĉĢé øÕĸġ øĩĸ Ǘǚ śíÕĸļź §Ćí Ćĩěéíĸ ĩø ŃĆí ÕŔÕĸé 

also receives the right to apply to the German Maritime and Hydrographic Agency (BSH) for planning 

approval to build the offshore wind park.  

The auctions for a total volume of 958 MW were for three sites, which had already been pre-assessed by the 

BSH on behalf of the Bundesnetzagentur. Two sites, designated N-3.7 and N-3.8, are in the North Sea and one 

site, designated O-1.3, is in the Baltic. The award price for all three sites is 0 cent/kWh. The offshore wind 

parks are set to go into operation in 2026. 

Federal state 2020 2021 2020 2021 2020 2021 2020 2021

Baden-Württ. 9 5 92,100 58,200 8 4 79,500 54,000

Bavaria 2 8 27,000 68,000 1 6 13,500 51,400

Berlin 1 0 4,200 0 1 0 4,200 0

Brandenburg 46 63 505,400 531,060 37 50 434,100 459,110

Bremen 0 1 0 3,600 0 1 0 3,600

Hesse 6 16 80,300 206,480 5 15 71,900 171,980

Meckl.-Vorp. 15 13 147,000 157,200 8 13 114,800 157,200

Lower Saxony 52 52 557,350 593,800 46 49 503,350 574,400

N. Rhine-W. 80 109 512,150 707,740 69 90 456,300 553,290

Rhinel.-Pal 18 21 125,900 157,800 13 20 95,500 152,200

Saarland 0 2 0 17,850 0 1 0 3,450

Saxony 8 10 64,200 48,400 6 5 49,400 23,300

Saxony-Anhalt 14 12 160,600 136,100 12 11 149,300 123,500

Schlesw.-Holst. 116 107 714,540 895,300 99 100 582,690 869,850

Thuringia 23 19 124,750 122,500 22 17 117,700 98,500

Total 390 438 3,115,490 3,704,030 327 382 2,672,240 3,295,780

*Auction rounds in February, May, September 2021

Electricity: distribution of bids and awards for onshore wind energy per federal state 2020 - 
2021*

Number of

bids

Capacity

bids in kW

Number of

awards

Awarded 

capacity in kW
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Several bids, each for a bid value of 0 cent/kWh, were submitted for the site N-3.8 and O-1.3. Awards were 

allocated by the Bundesnetzagentur for both areas by drawing lots, as provided for by law. The project 

developers who had originally planned offshore windparks also have the right to participate at sites N-3.8 and 

O-1.3. These project developers exercised their right to take part in the award in good time on 

2 November 2021. 

 

Table 45: Auction for offshore wind energy; tendering date 1 September 2021 

Biomass auctions 

The Bundesnetzagentur has held eight auctions since the auction procedure was introduced for biomass 

installations in 2017. Initially rounds were held annually; in 2019 through to 2020 bi-annual rounds were held 

in April and November. Since 2021, rounds have been held in March and September. In each of the two rounds 

100 MW will be put out to tender; this volume is adjusted upwards largely due to the bid volumes not awarded 

in the previous year. As a result, 335 MW were auctioned in 2020 and a total of 575 MW in 2021. 

One particular feature of this procedure is that installations that are already in operation are also able to take 

part in auctions if they are only eligible for payments under the EEG for a maximum of a further eight years. 

So far all auction rounds have been significantly oversubscribed. This trend continued in 2020 and 2021. The 

volume-weighted average for all winning bids was 14.42 ct/kWh in 2020 and 17.25 ct/kWh in 2021. The 

medium winning bids for new installations were 14.44 ct/kWh in 2020 and 14.91 ct/kWh in 2021. On average, 

bids for existing installations with installed capacity exceeding 150 kW were awarded at 14.66 ct/kWh in 2019 

and 16.39 ct/kWh in 2021. Bids for existing installations with installed capacity equal to or less than 150 kW 

were, on average, awarded at 16.40 ct/kWh in 2019 and 17.76 ct/kWh in in M arch 2021. Regardless of the 

actual price at which awards were made, the value to be applied for existing installations is limited to the 

average in the three years preceding the auction. 

Designation of area N-3. 7 N-3. 8 O-1. 3

Volume put up for 

auction (MW)
225 433 300

Volume awarded (MW) 225 433 300

Maximum rate for bids 

(ct/kWh)
7.30 7.30 7.30

Award price (ct/kWh) 0.00 0.00 0.00

Lottery No Yes Yes

Right to participate No Yes Yes

Offshore transmission 

link
NOR-3-3 NOR-3-3 OST-1-4

Electricity: offshore wind auctions; tendering date 1 September 2021
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Table 46: Biomass auctions in 2020 

New 

facilities

җ 150 kW

Existing 

facilities

Җ 150 kW

Existing 

facilities

> 150 kW

New 

facilities

җ 150 kW

Existing 

facilities

Җ 150 kW

Existing 

facilities

> 150 kW

Volume put up for 

auction (MW)

Submitted bids 5 5 31 3 2 16

Submitted bid volume 

(MW)
43 0 49 22 0 29

Winning bids 5 5 28 2 2 15

Volume awarded (MW)* 43 0 47 19 0 9

Excluded bids 0 0 3 1 0 1

Volume of excluded bids 

(MW)
0 0 2 2 0 20

Maximum rate (ct/kWh) 14.44 16.40 16.40 14.44 16.40 16.40

Average volume-

weighted award price 

(ct/kWh)

14.44 16.40 13.56 14.43 16.40 15.75

Electricity: biomass auctions in 2020

1 April 2020 1 November 2020

168168



BUNDESNETZAGENTUR | BUNDESKARTELLAMT | 115 

 

 

Table 47: Biomass auctions in 2021 

Innovation auctions for individual renewable energy sources (onshore wind, solar, biomass) or system 
combinations 

The Bundesnetzagentur held its first innovation auction under the Innovation Auction Ordinance (InnAusV) 

in September 2020. In the first round of this new type of tendering procedure, bids could either be submitted 

for individual renewable technologies (onshore wind, biomass and solar) or for combinations of several 

installations using different renewable energies or of combined renewable generation and storage systems. 

In addition to the new target group of system combinations, one of the key innovative elements in the auction 

design was the introduction of the payment of a fixed instead of a sliding premium as well as endogenous 

volume management in the absence of competition (subscription to the auction volume). While the sliding 

premium system pays the amount determined in the tenders minus potential market revenues, the fixed 

premium provides for a fixed amount that is paid as support regardless of potential market revenue. The 

ĸíøíĸíĢãí śĉíěé ġĩéíě ÕĢé ļĵíãĉÕě ÕĸĸÕĢāíġíĢŃļ øĩĸ ãĉŃĉŠíĢļƖ íĢíĸāś ãĩġĵÕĢĉíļ éĩ ĢĩŃ Õĵĵěś Ńĩ ĩĢļĆĩĸí ŔĉĢé 

installations. 

The first auction round for 650 MW in September 2020 was substantially oversubscribed, with 133 bids for a 

bid volume of 1,095 MW. Most bids were for system combinations (785 MW for 83 bids). The remaining bids 

New 

facilities

җ 150 kW

Existing 

facilities

Җ 150 kW

Existing 

facilities

> 150 kW

New 

facilities

җ 150 kW

Existing 

facilities

Җ 150 kW

Existing 

facilities

> 150 kW

Volume put up for 

auction (MW)

Submitted bids 7 8 45 7 10 83

Submitted bid volume 

(MW)
14 1 29 21 1 65

Winning bids 5 5 28 7 7 59

Volume awarded (MW)* 12 1 21 21 1 48

Excluded bids 0 2 6 0 0 6

Volume of excluded bids 

(MW)
0 0 3 0 0 5

Maximum rate (ct/kWh) 16.40 18.40 18.40 16.40 18.40 18.40

Average volume-

weighted award price 

(ct/kWh)

15.09 18.79 18.09 14.72 16.73 14.68

Electricity: biomass auctions in 2021

1 May 2021 1 September 2021

300 300
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(310 MW for 50 bids) were for individual solar installations. Renewable onshore wind and biomass 

technologies and biomass played no role at all for individual installations. A total of 73 bids with a total 

capacity of 677 MW were successful, including 394 MW for 28 system combinations. The selection of system 

combination was dominated by the combination of solar installations with storage. 

The highest bids were 3.0 ct/kWh for single systems and 7.5 ct/kWh for system combinations. The average 

award price corresponding to a fixed payable premium was 2.65 ct/kWh for single systems (for awards of 

between 0.96 ct/kWh and 3 ct/kWh) and 4.50 ct/kWh for system combinations (for awards of between 

1.94 ct/kWh and 5.52 ct/kWh). 

Since 2021, only system combinations may take part in innovation auctions. A total of 250 MW was auctioned 

in April 2021. As in the previous year, the auction was substantially oversubscribed at a bid volume of 509 MW. 

Once again, onshore wind and biomass technologies did not play a major role and bids were submitted almost 

exclusively for system combinations of solar installations with storage. A total of 18 bids for a capacity of 

258 MW were awarded a tender. The average price of bids in this round was 4.29 ct/kWh, which is slightly 

lower than in the previous year. A total of 250 MW was also auctioned in August 2021. The submitted bid 

value was just under 250 MW and in this case the legally stipulated volume management consequently 

applied. Accordingly, awards may only be made up to the amount of 80% of the auction volume. Overall, 

16 bids with a total capacity of 156 MW were successful. The volume-weighted average winning bid was 

4.55 ct/kWh; the lowest winning bid was 3.99 ct/kWh and the highest 5.48 ct/kWh. The winning bids were 

slightly higher than in the previous year. 
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Table 48: Auctions for innovative technologies 2020 ǒ 2021 

Sep 20 Apr 21 Aug 21

Volume put up for auction (MW) 650 250 250

Submitted bids 133 43 23

of which single systems 50 - -

of which system combinations 83 43 23

Submitted bid volume (MW) 1095 509 250

of which single systems 310 - -

of which system combinations 785 509 250

Winning bids 73 18 16

of which single systems 45 - -

of which system combinations 28 18 16

Volume awarded (MW) 677 258 156

of which single systems 283 - -

of which system combinations 394 258 156

Excluded bids 14 1 6

Volume of excluded bids (MW) 71 3 67

Maximum rate fixed market premium (ct/kWh)

(single systems)
3.00 - -

Maximum rate fixed market premium (ct/kWh)

(system combinations)
7.50 7.50 7.50

Average volume-weighted award price (ct/kWh)

(single systems)
2.65 - -

Average volume-weighted award price (ct/kWh)

(system combinations)
4.50 4.29 4.55

Lowest bid (awarded) (ct/kWh)

(single systems)
0.96 - -

Lowest bid (awarded) (ct/kWh)

(system combinations)
1.94 3.33 3.99

Highest bid (awarded) (ct/kWh)

(single systems)
3.00 - -

Highest bid (awarded) (ct/kWh)

(system combinations)
5.52 4.88 5.48

Electricity: auctions for innovative technologies 2020 - 2021
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Solar auctions, second segment 

The 2021 EEG introduced solar auction for second segment solar installations. Bidders who wish to install a 

solar installation on or in a building or noise barrier and whose systems have an installed capacity of more 

than 300 kW may participate in this auction. The first auction was held in June 2021. A volume of 150 MW was 

put up for auction and 168 bids for a capacity of 213 MW were submitted. The auction round was thus 

substantially oversubscribed. Awards were made to 114 bids for a capacity of 153 MW. The volume-weighted 

average winning bid was 6.88 ct/kWh; the highest bid in this round was for 9.00 ct/kWh.  

 

Table 49: Solar auctions, second segment 2021 

 

Jun Dec

Volume put up for auction (MW) 150 150*

Submitted bids 168 n.a.

Submitted bid volume (MW) 213 n.a.

Winning bids 114 n.a.

Volume awarded (MW) 153 n.a.

Excluded bids 15 n.a.

Volume of excluded bids (MW) 21 n.a.

Maximum rate (ct/kWh) 9.00 n.a.

Average volume-weighted award price (ct/kWh) 6.88 n.a.

Lowest bid (awarded) (ct/kWh) 5.35 n.a.

Highest bid (awarded) (ct/kWh) 7.89 n.a.

* The actual volume put up for auction may change based on statutory provisions

Electricity: auctions for photovoltaic installations, second segment 2021
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C Networks 

1. Current status of grid expansion 

As part of its monitoring, the Bundesnetzagentur provides quarterly updates on the progress in planning and 

construction for individual projects in the transmission system during the previous three months. This covers 

the projects from the Federal Requirements Plan Act (BBPlG) and the Power Grid Expansion Act (EnLAG). The 

Bundesnetzagentur publishes the updates on its website at www.netzausbau.de/vorhaben. 

As at the second quarter of 2021, 101 projects were listed in the BBPlG and the EnLAG: 21 projects had already 

been completed and eight had been at least fully approved; 48 projects were still at the approval stage; and 

24 projects were waiting for submission of the initial applications for federal sectoral/spatial planning. 

The total length of the EnLAG and BBPlG projects as at the second quarter of 2021 was some 12,239 km: 

ǒ around 2,901 km were about to start the approval procedure; 

ǒ around 920 km were in the federal sectoral/spatial planning procedure; 

ǒ around 6,045 km were in or about to start the planning approval or notification procedure; 

ǒ 602 km had been approved/were under construction; and 

ǒ 1,771 km had been completed. 

 

Figure 34: Progress in planning and construction (BBPlG and EnLAG) 

1.1 Monitoring of EnLAG projects 

The EnLAG listed 24 expansion projects as at the second quarter of 2021. Six of these projects are designated as 

pilot projects for underground cabling. These projects are earmarked as feasible for partial undergrounding 

2,901 920 6,045 602 1,771

Progress in planning and construction (BBPlG and EnLAG)
(km)

Not yet in approval procedure

In federal sectoral/spatial planning procedure

In or about to start planning approval or notification
procedure
Approved/under construction

Completed

file://///DSWIBN6001/REF_603Monitor$/Temp/Redigieren%202021/www.netzausbau.de/vorhaben
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under certain conditions. The spatial planning and planning approval procedures are the responsibility of the 

relevant federal states. 

The total length of the EnLAG projects as at 30 June 2021 was some 1,827 km: 

ǒ around 8 km were in the spatial planning procedure; 

ǒ around 266 km were in or about to start the planning approval procedure; 

ǒ 466 km had been approved/were under construction; and 

ǒ 1,087 km had been completed. 

 

Figure 35: Progress in planning and construction (EnLAG) 

The following map shows the status of the EnLAG projects in the second quarter of 2021. 

8 266 466 1,087

Progress in planning and construction (EnLAG)
(km)

Not yet in approval procedure

In federal sectoral/spatial planning procedure

In or about to start planning approval or notification
procedure
Approved/under construction

Completed
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Figure 36: Status of EnLAG projects: 2nd quarter 2021 

1.2 Monitoring of BBPlG projects 

The revised BBPlG entered into force on 4 March 2021. The new Federal Requirements Plan (the annex to the 

BBPlG) includes 36 new and eight updated grid expansion projects. The total number of projects in the BBPlG 

has increased from 43 to 79 and the total length of the projects by around 4,400 km. 
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A total of 16 of the 79 expansion projects in the current BBPlG are designated as pilot projects for low-loss 

transmission over long distances (HVDC transmission). Ten DC projects are earmarked for priority 

underground cabling and five AC projects for possible partial undergrounding. In addition, one project is a 

pilot project using high-temperature superconductors and two are submarine cable projects. 

A total of 29 projects and two project sections are designated as crossing federal state or national borders. The 

Bundesnetzagentur is responsible for the procedures for these projects. The total length of the projects as at 

the second quarter of 2021 was around 6,397 km. However, the total length largely depends on the route of the 

north -south corridors and will not be definite until a later stage of the procedure. Most of the other projects 

(around 3,797 km) are the responsibility of the federal states, as with the EnLAG projects. The procedures for a 

further 218 km are carried out by the Federal Maritime and Hydrographic Agency (BSH). 

The total length of the BBPlG projects as at the second quarter of 2021 was some 10,412 km: 

ǒ around 2,901 km were about to start the approval procedure (including 2,550 km from the new BBPlG); 

ǒ around 912 km were about to start the federal sectoral/spatial planning procedure (including 95 km from 

the new BBPlG); 

ǒ around 5,779 km were in or about to start the planning approval/notification procedure (including 

1,795 km from the new BBPlG); 

ǒ 136 km had been approved/were under construction; and 

ǒ 684 km had been completed. 

 

Figure 37: Progress in planning and construction (BBPlG) 

The following map shows the status of the BBPlG projects in the second quarter of 2021. 

2,901 912 5,779 136 684

Progress in planning and construction (BBPlG)
(km)

Not yet in approval procedure

In federal sectoral/spatial planning procedure

In or about to start planning approval or notification
procedure

Approved/under construction

Completed
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Figure 38: Status of BBPlG projects: 2nd quarter 2021 

1.3 Electricity network development plan status 

The TSOs published the first draft of the electricity NDP 2021-2035 based on the scenario framework 

2021-2035 on 29 January 2021 for public consultation until 4 March 2021. The second draft of the 

NDP 2035 (2021) was submitted to the Bundesnetzagentur on 26 April  2021. The preliminary assessment 

results were published on 9 August 2021 for consultation until 20 October 2021. 
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The TSOs have proposed 96 measures for expansion of the transmission network for the period up to 2035. 

The Bundesnetzagentur considers 85 of these to be eligible for confirmation. Current assessments indicate 

that the projects already listed in the BBPlG are as important as before. 

The TSOs have proposed two additional HVDC corridors for the period up to 2035. 

They have proposed the construction of two additional onshore HVDC lines in the period up to 2035. 

However, the Bundesnetzagentur's current assessments indicate that only one HVDC line, between Rastede 

and Bürstadt (DC34), will be necessary. The TSOs have also proposed to reinforce existing or construct new 

conventional AC lines. The assessment took into account an increase in the level of utilisation of existing 

networks, for example through dynamic line monitoring and flow management measures (PSTs). 

 

Table 50: Kilometre overview 

The NDP 2035 (2021) includes both onshore measures and the planning for offshore transmission links. This 

planning is based on the provisions of the site development plan, which determines the order in which sites 

are to be auctioned for offshore wind farms as well as the years in which the transmission links need to go into 

operation for the sites to be connected on time. On the basis of these provisions, the NDP defines the 

necessary offshore transmission links including the commissioning years and onshore grid connection points. 

Since the energy generated offshore is not consumed there ǒ in the sense of the uptake of electricity ǒ almost 

all of it has to be transported to land. The NDP must include all measures necessary for the expansion of 

offshore transmission links in line with demand, including the timing for the planned completion and the 

onshore grid connection points. The assessment is therefore based not only on the criteria of necessity and 

effectiveness, but also on the expansion in offshore wind capacity that needs to be connected to the onshore 

grid. 

The scenario framework proposes an expansion in offshore wind capacity in the North Sea and Baltic Sea up 

to 2035 of between 28 GW and 34 GW, depending on the scenario. 

AC new builds 500 km 450 km 50 km 200 km

DC new builds 2,150 km 1,950 km 200 km 1,450 km

AC interconnectors 50 km 50 km  - -

DC interconnectors 250 km 250 km  - 200 km

AC reinforcements 3,700 km 3,400 km 300 km 2,800 km

Total 6,650 km 6,100 km 550 km 9,900 km[1]

[1] Including 5,250 km in the start network

Electricity: kilometre overview

Currently eligible 

for confirmation

Currently not 

eligible for 

confirmation

Federal 

Requirements Plan 

(for comparison)

NDP 2021-2035

(as proposed)
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1.4 Optimisation and reinforcement in the transmission networks 

The "NOVA" principle ensures that all possible measures to optimise or reinforce the existing grid are taken 

before an expansion measure is confirmed. The principle sets a certain order for identifying which measures 

are needed to ease restrictions: as a rule, all possible optimisation measures should be taken before 

reinforcement or, if necessary, expansion measures are considered. 

Optimisation measures comprise a range of measures that can be carried out in the existing grid. One example 

is increasing the voltage of an overhead line that is capable of operating at 380 kV but is only operated at 

220 kV. Another example is dynamic line monitoring, which enables the carrying capacity of existing lines to 

be varied depending on the weather, as conductors are capable of transmitting more electricity when it is 

windy or cool. Flow management measures (such as PSTs) can also be taken to optimise the use of existing 

networks. 

Dynamic line monitoring allows the carrying capacity of overhead line conductors to be increased, depending 

on the weather. Conductors heat up as electrical current flows along them. The maximum permissible 

operating temperature of standard lines is usually 80°C. The maximum operating temperature of some lines 

in the 50Hertz network area is only 40°C because the lines were designed to technical standards and 

regulations applicable in the former German Democratic Republic. Dynamic line monitoring involves 

recording the weather conditions at the conductor. This allows the current carrying capacity of a conductor to 

be increased in certain situations, for instance when the ambient temperature is lower than the standard 

temperature at which the conductor has been designed to operate. 

Dynamic line monitoring is an integral part of the NDP planning and approval process; its application is 

modelled nationwide to exploit the potential for minimising network expansion requirements. Dynamic line 

monitoring does not make economic and technical sense in all network areas and is therefore not used on 

some overhead line circuits. The operators regularly review when and where it makes sense to use dynamic 

line monitoring. The operation of overhead line circuits using dynamic line monitoring also needs to take 

account of adjacent or intersecting infrastructures, such as pipes, for other energy sources (for instance gas or 

oil). Additional measures to protect these pipes (including earthing) may be necessary when dynamic line 

monitoring is used across the country. 
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Figure 39: Percentage of dynamic line monitoring in the EHV network (380 kV)40 

                                                                    

40  A distinction is made between two measurement methods for dynamic line monitoring. Regional: account is taken of 

regional weather conditions; fixed summer/winter periods with a different current carrying capacity (ampacity) for all circuits 

(deviations can be made depending on the weather conditions); general assumption for optimised line operation (following 

corresponding upgrading). Local: account is also taken of local weather conditions. (Definitions based on CIGRE.) 
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Figure 40: Percentage of dynamic line monitoring in the EHV network (220 kV)41 

High-temperature superconductors are capable of operating at a higher temperature because of the special 

materials used. While standard conductors are only designed for a maximum operating temperature of 80°C, 

high-temperature superconductors can operate at temperatures of 150°C to 210°C. This means that high-

temperature superconductors have a higher ampacity than standard conductors with comparable cross-

sections. Their use needs to be assessed on a case-by-case basis. 

Another option is the use of high-current cables. These cables have a larger conductor cross-section and 

therefore a higher permanent ampacity compared to standard conductors (3,600 A to 4,000 A compared to a 

                                                                    

41 A distinction is made between two measurement methods for dynamic line monitoring. Regional: account is taken of regional 

weather conditions; fixed summer/winter periods with a different current carrying capacity (ampacity) for all circuits (deviations can 

be made depending on the weather conditions); general assumption for optimised line operation (following corresponding 

upgrading). Local: account is also taken of local weather conditions. (Definitions based on CIGRE.) 
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maximum of  2,000 A). The advantages of high-current cables compared to high-temperature superconductors 

are lower network losses and lower noise levels. 

2. Distribution system expansion 

2.1 Optimization, reinforcement and expansion in the distribution networks 

DSOs are required to optimise, reinforce and expand their networks in line with the state of the art so as to 

ensure the uptake, transmission and distribution of electricity. The substantial expansion in renewable energy 

installations and the legal obligation to approve and integrate the installations and the energy generated 

regardless of grid capacity represent considerable challenges for the DSOs. Alongside conventional expansion 

measures, system operators are responding to these challenges by developing smart grids that will allow them 

to adapt to the changing requirements. The way forward and the measures adopted may differ considerably 

from one operator to the next. Given the highly heterogeneous nature of the networks in Germany, DSOs 

need to work out strategies for accommodating future energy developments and achieving efficient network 

operation. A new legal framework has been created for this with section 14d of the revised EnWG. 

A total of 841 DSOs (837 in the previous year) provided information about the measures they had taken to 

optimise their networks. A total of 638 companies reported network optimisation measures. Figure 41 shows 

the measures implemented by the DSOs to optimise their networks. 
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Figure 41: Overview of network optimisation measures 

2.2 Future grid expansion requirements 

The Bundesnetzagentur requests information from the DSOs about the status of their networks and their 

expansion plans for the next ten years on an annual basis pursuant to section 14(1a) and (1b) EnWG (old 

454

310

388

408

382

362

207

79

60

60

43

21

10

5

81

459

406

408

394

365

315

226

90

56

58

47

20

9

7

72

464

406

397

395

371

317

222

91

56

52

40

21

11

7

66

Increase in cable cross-section

Installation of metering technology

Undergrounding of overhead lines

Increase in transformer capacity

Isolation point optimisation

Changes in network topology

Construction of parallel systems

Increase in conductor cross-section

Installation of voltage regulators

Installation of controllable local network
transformers

Conductor sag regulation

Dynamic line monitoring

High-temperature conductors

Peak shaving (section 11(2) EnWG)

Other

Electricity: overview of optimisation and reinforcement measures
(number of DSOs)

31 December 2018

31 December 2019

31 December 2020



130 | I C ELECTRICITY MARKET 

 

version) in order to be able to assess the DSOs' future grid expansion requirements.42 The results of the annual 

data collections are published on the Bundesnetzagentur's website in a report on the status and expansion of 

the distribution systems.43 In 2021, 58 DSOs operating HV (110 kV) networks were asked to report information 

pursuant to section 14(1a) and (1b) EnWG. One additional DSO particularly affected by feed-in management 

measures was also asked for information pursuant to section 14(1a) EnWG. The information reported by the 

DSOs on the status of their networks and their expansion plans was current as at 31 December 2020. The 

reports submitted by the DSOs in 2021 cover about 99.11% of Germany's total circuit length at HV level, 

about 73.20% at MV level and about 67.27% at LV level. 

The lower the voltage level (from HV down to LV), the shorter the planning timescales. This means that long-

term expansion plans are not usually made for the lower network levels. Any necessary expansion measures at 

these levels are implemented within a short-term timescale. In the 2021 survey, the DSOs were therefore 

allowed for the first time to report more generalised ten-year plans for the MV, MV/LV and LV levels. Most of 

the DSOs surveyed calculated their ten-year investment requirements from an average investment per year 

based on historical data and new challenges (such as integrating recharging points). This new information 

enables a better assessment of investment requirements for the lower network levels in the next ten years. 

However, it also means that the previous year's figures are not fully comparable with those from the 

2021 survey. 

The following figures only cover expansion measures that are designed to increase transmission capacity. 

These include all reinforcement, optimisation and replacement measures designed to increase transmission 

capacity as well as new builds. They do not include one-to-one replacement, dismantling or disposal 

measures. These measures are not covered by the reporting requirement under section 14(1a) and (1b) EnWG 

(old version); any measures reported as such by the DSOs have been excluded from the figures. 

                                                                    

42 As a result of the revision of the EnWG, from next year the information will be collected pursuant to section 14(2) and 

section 14d EnWG (new version). 

43 www.bundesnetzagentur.de/netzausbaubericht2020 

http://www.bundesnetzagentur.de/netzausbaubericht2020
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Table 51: Ten-year expansion plans at distribution level 

The above table shows that the 2,375 expansion measures reported by the DSOs to be envisaged, at the 

planning stage or under construction amount to an investment volume of around ƥǖǖźǜǜâĢź §Ćíĸí ĉļ ÕĢ 

additional expansion investment volume of ƥǖǚźǝǙâĢ âÕļíé ĩĢ ŃĆí ġĩĸí āíĢíĸÕěĉļíé ŃíĢ-year plans for the 

lower (MV to LV) levels. The total expansion investment volume reported for all the network levels for the 

next ten years is therefore ƥǗǜźǛǖâĢź 

A total of 30% of the 2,375 individual measures reported are under construction, 28% are at the planning stage, 

and 42% are "envisaged". 

The DSOs were also asked to give the expansion resulting from the measures in kilometres. However, the data 

provided were incomplete to such an extent that figures derived from the data do not allow a representative 

conclusion to be drawn about actual expansion and therefore no kilometre figures are being published for the 

year under review. The Bundesnetzagentur will aim to ensure a better quality of survey data to enable 

kilometre figures for expansion to be published in future. 

The changes in the questions on expansion requirements ǒ in particular for the lower network levels ǒ mean 

that the total investment volume is not fully comparable with the figure of ƥǖǛźǖâĢ ĵňâěĉļĆíé ĉĢ ěÕļŃ śíÕĸƛļ 

report. It is only possible to compare the expansion investment volume for the HV level over the years. The 

HV investment volumes for 2018 to 2020 have been made comparable by excluding any expansion measures 

not designed to increase transmission capacity. As the chart below shows, there has been a continual increase 

in the ten-year expansion investments at HV level. The total expected ten-year expansion investment volume 

as at 31 December 2020 was up around ƥǖźǖǜâĢ ǆǖǜƠǇ ĩĢ ŃĆí ĵĸíœĉĩňļ śíÕĸ ÕŃ ƥǝźǕǚâĢź §Ćí ĉĢãĸíÕļí ĉļ ļġÕěěíĸ 

than that between the two previous reports: the expected investment volume for HV expansion measures 

designed to increase grid capacity previously rose by 22.5% from ƥǚźǛǗâĢ ĉĢ ǗǕǖǝ Ńĩ ƥǛźǝǞâĢ ĉĢ 2019. 

Total 10-year expansion
Expansion based on measures 

plan

Expansion based on 10-year 

plans for lower levels

HV 8.05 8.05 --

HV/MV 1.52 1.52 --

MV 7.86 1.71 6.14

MV/LV 3.41 0.07 3.33

LV 6.63 0.27 6.36

Other 0.14 0.14 --

Total 27.61 11.77 15.84

Electricity: expansion at distribution level designed to increase transmission capacity
- new builds, replacements increasing transmission capacity, reinforcements and optimisations
(ơâĞ)
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Figure 42: Ten-year HV expansion 

In the 2021 survey covering 2020, 283 new HV measures were reported. The DSOs surveyed reported a total of 

1,081 HV measures designed to increase grid capacity and either under construction, at the planning stage or 

envisaged. The table below shows the HV expansion investment volume for each DSO with an expected 

investment exceeding ƥǖǕǕġź §íĢ ĩø ŃĆí ǖǜ DSOs listed have an expected HV expansion investment volume 

exceeding ƥǗǚǕġź §Ćíļí 7~kļƛ ĢíŃŔĩĸĘ ÕĸíÕļ Õĸí ãĩěĩňĸíé éÕĸĘ âěňí ĩĢ ŃĆí ġÕĵ âíěĩŔŹ ÕĢé ŃĆí ļíœíĢ 7~kļƛ 

network areas with an expected HV expansion investment volume of between ƥǖǕǕġ ÕĢé ƥǗǚǕġ Õĸí ěĉāĆŃ 

blue.44 

                                                                    

44  For reasons of clarity and simplicity, the map does not show the DB Energie GmbH network because it extends across the 

whole of the country. 

4.87

5.62

6.89

8.05

2017 2018 2019 2020

Electricity: 10-year HV expansion measures designed to increase grid 
capacity - new builds, replacements increasing transmission capacity, 

reinforcements and optimisations
ǂơâĞǃ
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Table 52: HV expansion ǒ DSOs with an expected expansion investment exceeding ƥǖǕǕġ 

HV network operator
Expected expansion investment 

(ơĝ)

Avacon Netz GmbH                                          1,450.3 

DB Energie GmbH                                          1,172.2 

E.DIS Netz GmbH                                             796.6 

Westnetz GmbH                                             628.6 

Stromnetz Berlin GmbH                                             449.9 

Stromnetz Hamburg GmbH                                             417.7 

Bayernwerk Netz GmbH                                             389.9 

Schleswig-Holstein Netz AG                                             335.7 

MDN Main-Donau Netzgesellschaft mbH                                             254.0 

NRM Netzdienste Rhein-Main GmbH                                             250.3 

Rheinische NETZGesellschaft mbH                                             233.0 

Mitteldeutsche Netzgesellschaft Strom mbH                                             230.1 

WEMAG Netz GmbH                                             208.0 

Netze BW GmbH                                             207.2 

LEW Verteilnetz GmbH                                             144.2 

Syna GmbH                                             134.6 

TEN Thüringer Energienetze GmbH & Co. KG                                             100.4 

Electricity: HV expansion designed to increase transmission capacity - new builds, 
replacements increasing transmission capacity, reinforcements and optimisations
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Figure 43: Network areas with an expected HV expansion investment volume exceeding ƥǖǕǕġ 

Electricity: HV network expansion
Network areas with an expected HV expansion investment volume exceedingơ100m

eíĿŐĥĴĔ ÕĴíÕĸ ŐąĿĂ ÕĞ íŕıíãĿíé L· íŕıÕĞĸąĥĞ ąĞŏíĸĿĝíĞĿ ŏĥėńĝí âíĿŐííĞ ơ100ĝ ÕĞé ơ250m

eíĿŐĥĴĔ ÕĴíÕĸ ŐąĿĂ ÕĞ íŕıíãĿíé L· íŕıÕĞĸąĥĞ ąĞŏíĸĿĝíĞĿ ŏĥėńĝí íŕãííéąĞý ơ250m
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An analysis of the DSOs' expected investment volumes across all network levels shows that just ten of the 

59 DSOs surveyed account for around 65% of the total volume of ƥǗǜźǛǖâĢź #ļ ŃĆí ŃÕâěí âíěĩŔ ļĆĩŔļŹ ŃĆíļí 

ten DSOs each expect a ten-year investment volume exceeding ƥǖâĢź # øňĸŃĆíĸ 26 of the DSOs surveyed each 

expect to invest between ƥǖǕǕġ ÕĢé ƥǖâĢź §Ćí ŃíĢ 7~kļ ŔĉŃĆ ŃĆí ĆĉāĆíļŃ ířĵÕĢļĉĩĢ ĸíķňĉĸíġíĢŃļ Õļ ÕŃ 

31 December 2020 are Avacon Netz GmbH, Bayernwerk Netz GmbH, DB Energie GmbH, E.DIS Netz GmbH, 

Mitteldeutsche Netzgesellschaft Strom mbH, Netze BW GmbH, Rheinische NETZGesellschaft mbH, Stromnetz 

Berlin GmbH, Stromnetz Hamburg GmbH, and Westnetz GmbH.45 The highest investment volume expected 

by one single DSO is ƥǗźǜǚâĢ. The average investment volume is ƥǕźǙǜâĢ ĵíĸ 7~k ļňĸœíśíéź 

 

Table 53: Breakdown of distribution network expansion 

3. Investments 

For the purposes of the monitoring survey, investments are defined as the gross additions to fixed assets 

capitalised in 2020 and the value of new fixed assets newly rented and hired in 2020. Expenditure arises from 

the combination of all technical or administrative measures taken during the life cycle of an asset to maintain 

or restore working order so that the asset can perform the function required. 

The following figures are the values under commercial law derived from the balance sheets of the 

transmission system operators (TSOs) and distribution system operators (DSOs). The values under commercial 

law do not correspond to the implicit values included in the operators' revenue caps in accordance with the 

provisions of the Incentive Regulation Ordinance (ARegV). 

3.1 Transmission system operators' investments and expenditure 

In 2020, investments in and expenditure on network infrastructure by the four German TSOs amounted to 

ÕĵĵĸĩřĉġÕŃíěś ƥǙŹǗǙǙġŹ ňĵ ǘǜƠ ĩĢ ŃĆí ĵĸíœĉĩňļ śíÕĸƛļ øĉāňĸí ĩø ƥǘŹǕǝǞġź §Ćí éĉøøíĸíĢãí âíŃŔííĢ ÕãŃňÕě 

investments and expenditure in 2020 and the figure of ƥǚŹǘǕǞġ øĩĸíãÕļŃ øĩĸ ŃĆí ǗǕǖǞ ġĩnitoring survey is 

about ƥǖŹǕǛǚġź §Ćí §~kļ ŃĆňļ ĸíÕěĉļíé 75% of their planned investments and expenditure. 

The individual categories for network infrastructure investments and expenditure are shown in Table 54: 

                                                                    

45  In alphabetical order. 

Number of DSOs Total (ơâĞ)

All DSOs surveyed 59 27.61

DSO > ơ1bn 10 18.05

ơ1bn җ DSO > ơ100m 26 8.32

ơ100m ƽ DSO > ơ50m 13 0.97

ơ50m ƽ DSO 10 0.28

Electricity: expansion at distribution level designed to increase transmission capacity
- new builds, replacements increasing transmission capacity, reinforcements and optimisations
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Table 54: TSOs' network infrastructure investments and expenditure 

 

Figure 44: TSOs' network infrastructure investments and expenditure (including cross-border connections) 

Total investments of around ƥǙŹǝǛǛġ ÕĢé ŃĩŃÕě ířĵíĢéĉŃňĸí ĩø ƥǙǙǘġ Õĸí currently planned for 2021. The 

planned total for investments and expenditure of about ƥǚŹǕǖǘġ ĉļ ãĩĢļĉéíĸÕâěś ĆĉāĆíĸ ŃĆÕĢ ŃĆí ŃĩŃÕě ÕġĩňĢŃ 

realised in previous years. This shows that refinancing conditions continue to be seen as very favourable by 

investors for the future. 

3.2 Distribution system operators' investments and expenditure 

In 2020, investments in and expenditure on network infrastructure by the 841 DSOs that provided data in the 

monitoring amounted to around ƥǝŹǕǝǝġŹ ňĵ ÕâĩňŃ ǜƠ ĩĢ ŃĆí ĵĸíœĉĩňļ śíÕr's figure of ƥǜŹǚǙǕġź OĢœíļŃġíĢŃļ 

and expenditure for metering systems amounted to around ƥǘǜǖġ ĉĢ 2020, compared to ƥǙǖǝġ ĉĢ 2019. 

2019 2020

 Investments (ơĝ) 2,727 3,862

 New build, upgrade and expansion projects other than for cross-border 

connections 
1,922 2,930

 New build, upgrade and expansion projects for cross-border connections 511 506

 Maintenance and renewal excluding cross-border connections 287 424

 Maintenance and renewal of cross-border connections 7 3

 Expenditure (ơĝ) 362 382

 Expenditure excluding cross-border connections 359 376

 Expenditure on cross-border connections 3 6

 Total 3,089 4,244

Electricity: TSOs' network infrastructure investments and expenditure
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Detailed information on investments in metering systems can be found in I.H.7. The planned total for 

investments and expenditure in  2021 is ƥǝŹǜǕǚġź 

Figure 45 shows the figures for investments, expenditure and combined investments and expenditure 

since 2012 and the planned figures for 2021. The noticeable peak of investment in 2016 is likely to be related to 

the incentive regulation. This year was used as a base year that was decisive for the revenue that the DSOs 

were allowed to attain in the subsequent years. There was therefore an incentive to bring investments forward 

or postpone them for the base years. 

 

Figure 45: DSOs' network infrastructure investments and expenditure 

The level of investment by DSOs depends on circuit lengths, the number of meter locations served, and other 

individual structural parameters, especially geographical factors. DSOs with longer circuits tend to have 

ĆĉāĆíĸ ĉĢœíļŃġíĢŃļź OĢ ŃĆí éĉļŃĸĉâňŃĉĩĢ ĢíŃŔĩĸĘļŹ ŃĩĩŹ ŃĆí ĢíŃŔĩĸĘ ĩĵíĸÕŃĩĸļƖ ĩâļíĸœÕâěí âíĆÕœĉĩňĸ ãĩĢøĉĸġļ 

the very attractive present and future refinancing options. 

A total of 88 of the DSOs, or 10%, are in the top category with investments exceeding ƥǖǕġ ĵíĸ ĢíŃŔĩĸĘ ÕĸíÕ 

and account for 85% of the investments. Figure 46 shows investment categories by the total number of DSOs 

and the investment and expenditure amounts. 
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Figure 46: Number of distribution system operators by investment and expenditure amounts 

3.3 Investments and incentive regulation 

The ARegV gives network operators the opportunity to budget for expansion and restructuring investment 

costs in the network charges over and above the level approved in the revenue caps. Based on section 23 

ARegV, upon application the Bundesnetzagentur grants approval for individual projects if the prerequisites 

stated in the ARegV have been met. Section 23 ARegV generally applies to TSOs and, if the high voltage 

network level is affected, to DSOs as well. However, this investment measure tool was removed for DSOs in 

2019 when the adjustment of capital expenditure was introduced at the beginning of the third regulatory 

period. Once approval has been given, the operator concerned may adjust their revenue caps by the operating 

and capital expenditure associated with their project immediately in the year in which the costs are incurred. 

The costs budgeted are checked by the Bundesnetzagentur in an ex-post control.  

3.3.1 Expansion investments by TSOs 

As of 31 March 2021, 34 new applications for investment projects had been submitted by TSOs to the 

ãĩġĵíŃíĢŃ zňěĉĢā 1ĆÕġâíĸź 1ĩļŃļ ĩø ÕãķňĉļĉŃĉĩĢ ÕĢé ĵĸĩéňãŃĉĩĢ ĩø ÕâĩňŃ ƥǖźǞâĢ Õĸí ěĉĢĘíé Ńĩ ŃĆíļí 

investment measures. Compared to 2020, the number of applications submitted by the TSOs has decreased 

minimally, while the costs linked to the projects applied for have been well more than halved. 

3.3.2 Capital expenditure mark-up and monitoring of the adjustment of capital expenditure for DSOs 

The Bundesnetzagentur introduced the capex mark-up for electricity distribution systems for the first time as 

from 1 January 2019. DSOs are able to apply for mark-ups on the revenue cap approved by the 

Bundesnetzagentur to take account of investments in network infrastructure, software and other fixed assets 

that qualify for capitalization. 
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These adjusted revenue caps cover all network costs plus a return on equity, which companies may pass on to 

consumers through the network charges. The capex mark-up already includes a pre-financing element as the 

companies can factor in planned investments. 

By the deadline of 30 June 2021, 170 applications for capex mark-up approvals for 2022 had been received 

(105 under the Bundesnetzagentur's own responsibility and 65 under the regulatory authorities of the federal 

states of Schleswig-Holstein and Brandenburg). The figure below shows an annual comparison of the planned 

acquisition and production costs.  

 

Figure 47: Planned acquisition and production costs 

By 30 June 2021, the Bundesnetzagentur had approved capex mark-ups for distribution network expansion 

amounting to around ƥǘźǘâĢ øĩĸ ŃĆí śíÕĸļ ǗǕǖǞ Ńĩ ǗǕǗǖź §Ćĉļ ãĩĸĸíļĵĩĢéļ Ńĩ ĵÕļŃ ĩĸ ĵěÕĢĢíé ĉĢœíļŃġíĢŃļ 

totalling some ƥǖǖźǝâĢź §ĆĸĩňāĆ ŃĆí ãÕĵíř ġÕĸĘ-up, only the annual capital costs of investments, including a 

return on equity, feed into the revenue caps for a given calendar year. 

The capex mark-ups approved by the Bundesnetzagentur are in addition to further investments of the 

700 companies falling under the regulatory responsibility of the federal states as having fewer than 100,000 

connected customers. 

For the first time, approval of the incentive regulation account balance also made it possible to reconcile the 

forecasted and actual 2019 capex mark-up. This makes it clear whether or not the network operators have 

followed through completely with their planned investments. For 2019 the Bundesnetzagentur approved 

capex mark-ňĵļ ŃĩŃÕěěĉĢā ÕĸĩňĢé ƥǜǝǕġź §Ćí ãĩļŃ ířÕġĉĢÕŃĉĩĢ ĩø ÕãŃňÕě ířĵíĢéĉŃňĸí ļĆĩŔíé ŃĆÕŃ 

ĉĢœíļŃġíĢŃļ ġÕéí ĉĢ ĢíŃŔĩĸĘ ĉĢøĸÕļŃĸňãŃňĸí ÕġĩňĢŃíé Ńĩ ÕĸĩňĢé ƥǝǖǕġź 
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Figure 48: Top 20 DSOs on investment according to the 2020 grid expansion report. Investments in 2021 in 

accordance with capex mark-ups under ARegV. 

Electricity: top20 DSOs on investment according to the 2020grid expansion report
Investments in 2021 in accordance with capex mark-ups under ARegV

Netze BW EWE Netz
Avacon LEW Verteilnetz
Bayernwerk NRM Netzdienste Rhein-Main
E.DIS Pfalzwerke Netz
MITNETZ Strom Rheinische Netz Gesellschaft
Schleswig-Holstein Netz SWM Infrastruktur
Stromnetz Berlin TEN Thüringer Energienetze
Stromnetz Hamburg Westfalen Weser Netz
Syna ENSO Netz
Westnetz MDM Main-Donau Netzgesellschaft
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3.4 Rates of return for capital stock 

Investments in electricity and gas networks are extremely capital-intensive. The capital stock formed provides 

the key assessment basis for calculating the corporate gain, the return on equity and any interest on debt 

necessary through equity substitution, and the imputed corporate tax. Together with the imputed 

depreciation, these figures form what is known as the regulatory allowed capital costs. 

3.4.1 Rate of return on equity 

The assessment basis for the capital costs is essentially determined by the costs of acquisition and production, 

or the depreciable residual values, of the regulatory asset base (RAB). The cost of equity is obtained by adding 

the necessary current assets and deducting the borrowed capital. The rate of return on equity is determined on 

the basis of a risk-free base rate supplemented by a risk premium. The risk-entailing return on securities in the 

market balance can be expected to derive from the sum of the risk-free return and the risk premium (capital 

asset pricing model ǒ CAPM). The risk premium is the product of the market price for the risk (market risk 

premium) and the risk that cannot be eliminated by diversification compared with the market as a whole 

(beta). 

The level of the rate of return on equity is a key figure in regulated markets. The following chart shows the 

regulatory rates of return on equity allowed under the ARegV or through actual determinations. Separate 

appeals that were lodged with the Higher Regional Court of Düsseldorf for both gas and electricity supply 

networks against the procedure used to determine the rate of return on equity for the third regulatory period 

were initially successful. However, in its ruling of 9 July 2019 the Federal Court of Justice confirmed the 

legality of the Bundesnetzagentur's determination in its entirety. 
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Figure 49: Rate of return on equity 

3.4.2 Equity II interest rate 

Equity can be substituted by the use of borrowed capital. Completely substituting equity with leverage is 

practically not possible since no debt capital provider would likely be willing to supply capital without any 

recoverable assets. The higher the equity investment is, the lower the stipulated interest rate on borrowings 

tends to be. When the equity investment is more than 40%, however, a regulatory thesis is applied whereby 

the equity investment is no longer worthwhile since an effect from lowering the interest rate on borrowings is 

missing. If the equity ratio is more than 40%, the portion beyond 40% is therefore treated just like borrowed 

capital. That is to say, any available equity capital in the capital structure earns the interest rate (averaging over 

10 years) stipulated under section 7(7) of the Electricity and Gas Network Charges Ordinances (StromNEV and 

GasNEV) and referred to as the "equity II interest rate". 

3.4.3 Interest rate on borrowings 

In the various regulatory areas, borrowings are generally recognised in the amount of the actual financing 

conditions unless interest rates typical for the market are exceeded. The individual assessment is defined, 

however, by a different threshold, depending on the form of regulation. As of the third regulatory period the 

adjustment of capital expenditure for DSOs has been in effect. Here the interest rate on borrowings is 
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calculated as is done with leverage using the normal incentive regulatory regime. For the third regulatory 

period this was set to 3.03% and 2.72% for gas and electricity respectively.  

4. Electricity supply disruptions 

The System Average Interruption Duration Index (SAIDIEnWG) 

is the average length of supply interruption experienced per 

connected final customer in a year in the low and medium-

voltage level, and is calculated from the reports of network 

operators about the interruptions that occurred in their network 

area. The SAIDIEnWG for 2020 is 10.73 minutes. 

Operators of energy supply networks are required under section 52 of the Energy Industry Act (EnWG) to 

submit to the Bundesnetzagentur by 30 April of each year a report detailing all interruptions in supply that 

occurred in their networks in the previous calendar year. This report states the time, duration, extent and 

cause of each supply interruption lasting longer than three minutes. Network operators must also provide 

information on the measures required to avoid supply interruptions in the future. 

The System Average Interruption Duration Index value (SAIDIEnWG 46) does not take into account planned 

interruptions or those that occur owing to force majeure, for instance natural disasters. Only unplanned 

interr uptions caused by atmospheric effects, third-party intervention, ripple effects from other networks or 

other disturbances in the network operator's area are included in the calculations. 

For the year 2020, 860 operators reported 162,224 interruptions in supply for 868 networks for the calculation 

of the SAIDIEnWG. This is a slight increase of around 2,400 compared with 2019.  

The figure of 10.73 minutes of supply disruptions per final consumer for the low-voltage and medium-voltage 

levels is below the average from 2010 to 2020 of 14.05 minutes per year. The security of supply thus remained 

at a consistently high level in 2020. 

                                                                    

46The System Average Interruption Duration Index SAIDIEnWG differs from the index SAIDIARegV calculated for each individual company 

for the quality management pursuant to the Incentive Regulation Ordinance (ARegV). 
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Figure 50: SAIDIEnWG from 2010 to 2020 

The decrease in the average interruption duration is due to a decrease of 1.4 minutes at the medium-voltage 

level to 8.62 minutes. Last year's SAIDIEnWG also registered a slight decrease of 0.08 minutes to 2.11 minutes 

at the low-voltage level. For interruption causes used for calculating SAIDIEnWG in the 2020 reporting year, 

there was a decline in nearly all the effects of supply interruptions at both the low-voltage and the medium-

voltage levels. Only disruptions at the low-voltage level that were "caused by third parties" registered an 

increase over last year. Those disruptions result, for example, from live electrical components being touched 

or approached by people, animals, trees, diggers, fire or flying objects. 

The energy transition and the associated growth in more distributed and smaller-scale generation far from 

load centres again do not appear to have had a significant impact on the quality of supply in 2020. 

 

5. Congestion management 

Network operators are legally entitled and obliged to take certain 

measures to maintain the security and reliability of the electricity 

supply system. These include both network-related and market-

related measures such as topological measures, interruptible and 

increasable loads, redispatching and countertrading, and grid 

reserve deployment. The following analysis does not cover 

network-related, or topological, measures. Market-related 

measures and grid reserve deployment are grouped and analysed 

together as congestion management. 

Redispatching: reducing and increasing electricity feed-in from power plants under a contractual 

arrangement with, or a statutory obligation to, the network operator, with the costs being reimbursed. 

14.90 15.31 15.91 15.32 12.28 12.70 12,80 15.14 13.91 12.20 10.73

14.05

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Average 2010 - 2019

Electricity: supply disruptions under section 52 EnWG by network level
(minutes)



BUNDESNETZAGENTUR | BUNDESKARTELLAMT | 145 

 

Grid reserve power plants: deploying grid reserve plant capacity to compensate for a deficit of redispatch 

capacity according to a contractual arrangement, with costs being reimbursed. 

Feed-in management: curtailing feed-in of renewable energy and CHP electricity at the network operator's 

request, with compensation being paid. The curtailing of renewable generation requires a simultaneous 

increase in generation at another, compatible point in the network for physical balancing. These volumes 

are still usually balanced by the balance responsible party. However, as with redispatching, economic 

balancing can be carried out by the network operator as well. Balancing by the requesting network operator 

became compulsory on 1 October 2021. This balancing can lead to costs and revenues (for example due to 

imbalance payments) for the balance responsible party. The Bundesnetzagentur takes the view that these 

costs or revenues must be taken into consideration in the feed-in management compensation and are 

partially included in the specified estimated claims for compensation. The Bundesnetzagentur does not have 

data on the volumes of energy used for the balancing. 

Adjustment measures: adjusting electricity feed-in and/or offtake at the network operator's request without 

compensation, where other measures are insufficient. 

These congestion management measures and the associated costs are reported to the Bundesnetzagentur. 

There was a relevant change in the structures in 2021 as a result of what is known as "Redispatch 2.0". The 

revised NABEG (NABEG 2.0) changed the rules for redispatching and feed-in management. Sections 13, 13a 

and 14 EnWG were revised with effect from 1 October 2021. The new rules affect all operators with plants 

with a capacity of 100 kW or more in their networks. The rules make it possible for upstream operators to 

involve these operators in Redispatch 2.0 measures even if no measures to ease restrictions are actually 

needed in the downstream operators' networks. 

 

5.1 Overall development in 2020 

The tables below summarise the regulatory content, primary mechanisms and scope of measures 

(redispatching with operational and grid reserve power plants, feed-in management and adjustment 

measures). The figures are continually updated and so may differ from the figures published in the 

Bundesnetzagentur's quarterly reports. These quarterly figures are published online at 

www.bundesnetzagentur.de/systemstudie. 

The total volume of network congestion management measures was higher in 2020 than the year before. The 

total costs are provisionally put at around ƥǖźǙâĢ ÕĢé Õĸí ŃĆňļ Õěļĩ ļěĉāĆŃěś ĆĉāĆíĸ ǆǗǕǖǞŽ ƥǖźǘâĢǇź 

file://///DSWIBN6001/REF_603Monitor$/Temp/Redigieren%202021/www.bundesnetzagentur.de/systemstudie
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Table 55: Congestion management measures under section 13 EnWG in 2020 

Redispatching Feed-in management Adjustment measures

Legal basis 

and 

regulatory 

content

Sections 13(1), 13a(1) and 

13b(4) EnWG

Network-related and market-

related measures: topological 

measures such as balancing 

energy, interruptible loads, 

redispatching, countertrading, 

use of grid reserve

Section 13(2) and (3) sentence 

3 EnWG in conjunction with 

sections 14 and 15 EEG, for 

CHP installations

Feed-in management: 

reduction in feed-in from 

renewable energy, mine gas 

and CHP installations

Section 13(2) EnWG

Adjustment of electricity feed-

in, transit and offtake

Rules for 

affected 

installation 

operators

Measures according to 

contractual arrangement with 

network operator with 

reimbursement of costs: 

sections 13(1), 13a(1) and 13c 

EnWG

Measures at network 

operator's request with 

reimbursement of costs: 

section 13(2) and (3) sentence 

3 in conjunction with sections 

14 and 15 EEG, for CHP 

installations in conjunction 

Measures at network 

operator's request without 

reimbursement of costs: 

section 13(2) EnWG

Scope in 

reporting 

period

Total redispatching volume,

increases and reductions of 

operational power plants, and 

increase of reserve power 

plants (not including test 

starts and test runs):

16,795 GWh

Curtailed energy of 

installations remunerated 

under EEG (TSOs and DSOs):

6,146 GWh

Curtailed volume from 

adjustment measures

(TSOs and DSOs):

16.1 GWh

Estimated 

costs in 

reporting 

period

Preliminary cost estimate for 

redispatching, countertrading, 

and use and contracting of 

grid reserve power plants:

ơ637.4m

Preliminary estimated claims 

for compensation from 

installation operators under 

section 15 EEG (TSOs and 

DSOs):

ơ761.2m

No entitlement to 

compensation for installation 

operators for adjustment 

measures under section 13(2) 

EnWG

Electricity: congestion management measures under section 13 EnWG in 2020
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Table 56: Overview of congestion management measures 

5.2 Development of redispatching in 2020 

Section 13(1) EnWG entitles and obliges TSOs to remove threats or disruptions to the electricity supply system 

by taking network-related and market-related measures. Insofar as DSOs are responsible for the security and 

reliability of the electricity supply in their networks, these too are both authorised and required to implement 

such measures as set out in section 14(1) EnWG. 

Figure 51 shows that the majority of the redispatching measures were taken by the TSOs. Out of the 

around151 GWh at DSO level, a total of about 61 GWh is accounted for by DSOs' own measures requested by 

18 DSOs. The following figures, tables and descriptions therefore relate to redispatching by the TSOs, as 

presented in the Bundesnetzagentur's quarterly reports. 

2018 2019 2020

Redispatching

Total volume[1] of operational plants GWh 14,875 13,323 16,561

Cost estimate[2] for redispatching ơĝ 388 227 221

Cost estimate for countertrading ơĝ 37 64 134

Grid reserve power plants

Volume[3] GWh 904 430 635

Cost estimate for activation ơĝ 137 82 88

Capacity[4] MW 6,598 6,598 6,596

Annual costs of holding in reserve[5] ơĝ 279 197 195

Feed-in management

Volume of curtailed energy[6] GWh 5,403 6,482 6,146

Estimated compensation ơĝ 635 710 761

Feed-in adjustments

Volume GWh 8 9 16

[1] Amounts (reductions and increases) including countertrading measures according to monthly reports to the 

Bundesnetzagentur.

[2] TSOs' cost estimate based on actual measures.

[3] Activation of grid reserve power plants including test starts and test runs. The feed-in of grid reserve power plants is 

only increased.

[4] Total capacity of German and foreign grid reserve power plants in MW. As at 31 December of the respective year.

[5] Plus other costs not dependent on deployment.

[6] Reduction of installations remunerated in accordance with the EEG or KWKG.

Electricity: congestion management measures
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Figure 51: Redispatching measures by network level in 2020 

The table below shows a breakdown of the redispatching measures taken in 2020. 

 

Table 57: Redispatching within the meaning of section 13(1) EnWG in 2020 

151 16,561

DSO level
(own and support measures)

TSO level
(own measures)

Electricity: redispatching measures by network level in 2020
(GWh)

2019 2020

Total 13,521 16,795

Breakdown into reductions/increases 13,521 16,795

  Reductions 6,958 8,522

  Increases 6,563 8,273

Operational power plants 6,365 7,891

Grid reserve power plants (without test runs/test starts) 198 382

Breakdown by type of measure 13,521 16,795

Individual overloading measures 10,800 11,561

4-TSO measures 2,721 5,235

Breakdown by reason for measure 13,521 16,795

Voltage-related 1,792 2,926

Electricity-related 11,730 13,869

Breakdown by geography 13,521 16,795

Non-cross-border 7,881 7,837

Cross-border 5,640 8,958

Countertrading 3,210 5,671

Redispatching within the meaning of section 13(1) EnWG in 2020
in GWh
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The reductions and increases in feed-in from conventional operational and grid reserve power plants 

requested as part of the redispatching process amounted in 2020 to about 16,795 GWh (8,522 GWh of 

reductions and 8,273 GWh of increases). The total volume of requested reductions and increases in feed-in 

from power plants was therefore higher than in 2019 (13,521 GWh). The largest changes are due to the 

following reasons: 

ǒ In particular, the volume of voltage-related measures was higher in the second quarter than in the 

previous year due to the reduced load caused by the lower electricity consumption during the pandemic. 

ǒ There was a further increase in the volume of countertrading, data on which is combined with 

redispatching. The increase is largely due to the bilateral agreement between Germany and Denmark. This 

agreement provides for minimum trading capacities across the border between western Denmark and 

Germany as well as for cooperation between the TSOs on countertrading measures. 

The costs for redispatching measures using operational and grid reserve power plants and for countertrading 

measures are provisionally put at around ƥǙǙǘġ ĉĢ 2020 and are thus about 19% higher than the previous 

year's level (2019: ƥǘǜǘġǇź 

There are various steps to operational redispatch planning. This report makes a distinction between individual 

overloading measures that can be attributed to a network element and measures taken by the four TSOs 

together ("4-TSO process"). In the latter, the four TSOs use model calculations to carry out joint planning of 

redispatching at an early stage. 

5.2.1 Advance measures by the four TSOs 

A total of 2,739 GWh was curtailed and 2,496 GWh increased on the basis of advance measures by the four 

TSOs (5,235 GWh overall). These measures make up 31% of the total redispatching and grid reserve volume. 

According to the TSOs, it is not currently possible to allocate the jointly requested volumes of measures to the 

individual network elements that cause them. However, it is clear that the network elements that trigger the 

majority of advance measures by the four TSOs are also the ones listed in 5.2.2. 

5.2.2 Individual overloading measures 

The volume of reductions in feed-in through individual overloading measures in the whole of 2020 amounted 

to around 5,783 GWh. Increases in feed-in for balancing were around 5,778 GWh. The total volume of these 

redispatching measures was thus approximately 11,561 GWh, which represents an increase of 7% compared 

with  2019. 

Electricity-related individual overloading measures 

Electricity-related individual overloading measures can be attributed to specific network elements and are 

best illustrated on a map. The numbering of the network elements in Tables 58 and 59 should not be 

understood as a ranking, since the volumes would be listed differently if the 4-TSO advance measures, which 

are not shown in the tables, were included. The numbers serve to identify the network elements on the map 

(Figure 52), which shows the location of the critical network elements from the tables (at least 50 hours of 

overload per line). 
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Table 58: Electricity-related redispatching on the most heavily affected network elements in 2020 

No Network element Control area[1] Duration

(hours)

Volume of 

feed-in 

reductions

(GWh)

Volume of 

feed-in 

increases

(GWh)

1 Dollern-Sottrum TenneT 1264 751 746

2
Altheim (Altheim-Sittling, Altheim-

Simbach-Sankt Peter (AT))
TenneT 955 420 419

3
Landesbergen (Landesbergen-Wechold-

Sottrum)
TenneT 322 163 162

4 Lehrte - Mehrum circuit TenneT 303 32 31

5 Mecklar - Dipperz TenneT 246 94 92

6

Daxlanden area (Daxlanden-

Maximiliansau-Goldgrund, Daxlanden-

Weingarten)

TransnetBW/

Amprion
215 52 53

7 Dipperz - Großkrotzenburg TenneT 204 71 71

8
Ovenstädt-Bechterdissen (Ovenstädt-

Eickum-Bechterdissen)
TenneT 166 44 44

9
Dörpen (Dörpen-Niederlangen-Meppen-

Hanekenfähr)

TenneT/

Amprion
131 35 34

10 Kontek (DK - Zealand island) 50Hertz 129 8 8

Electricity: electricity-related redispatching on the most heavily affected network elements 

in 2020

[1] The first control area denotes the TSO reporting the redispatching measure to the Bundesnetzagentur.
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Table 59: (continuation of Table 58) Electricity-related redispatching on the most heavily affected network 

elements in 2020 

No Network element Control area[1] Duration

(hours)

Volume of 

feed-in 

reductions

(GWh)

Volume of 

feed-in 

increases

(GWh)

11 Neuenhagen - Vierraden - Pasewalk line 50Hertz 124 34 34

12 Borken - Waldeck - Twistetal circuit TenneT 116 56 56

13 Bergshausen - Borken circuit TenneT 109 31 31

14 Pleinting - Sankt Peter/APG circuit TenneT 97 43 43

15 Landesbergen - Ovenstädt circuit TenneT 78 43 42

16 Bürstadt-Lambsheim Amprion 76 20 20

17 Sottrum - Huntorf - Conneforde TenneT 73 23 21

18 Krümmel - Hamburg line
50Hertz/

TenneT
58 23 23

19 Audorf - Flensburg TenneT 57 17 17

Electricity: electricity-related redispatching on the most heavily affected network elements 

in 2020

[1] The first control area denotes the TSO reporting the redispatching measure to the Bundesnetzagentur.
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Figure 52: Duration of electricity-related redispatching measures in cases of individual overloading of the 

most heavily affected network elements in 2020 

Elektrizität: Dauer von strombedingten Redispatch Einzelüberlastungsmaßnahmen auf 
den am stärksten betroffenen Netzelementen im Gesamtjahr 2020
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Voltage-related individual overloading measures 

In addition to electricity -related redispatching, the TSOs reported voltage-related redispatching measures 

with a total volume of around 2,926 GWh in 2020. Voltage-related measures are balanced by countertrades on 

the exchange. The need for voltage-related redispatching measures was much greater than in the previous 

year (2019: 1,792 GWh).47 The need for reactive power largely depends on the level of utilisation of the lines. 

Additional reactive power (voltage-related redispatching) may be needed with both a high and a low level of 

utilisation.  

Table 60 shows the duration and volume of the measures required in the individual control and network 

areas. 

 

Table 60: Voltage-related redispatching in 2020 

                                                                    

47  Voltage-related redispatching involves adjusting the feed-in from power plants in order to make adjustments to the reactive 

power provided. Voltage-related measures often do not need to be balanced locally and are therefore usually balanced via the intraday 

market. 

Network area
Duration

(hours)

Volume

(GWh)

TenneT control area 4,138                1,529                 

Oberbayern network area (voltage) 1,393               454                   

Dipperz - Großkrotzenburg 1,247               552                   

Ovenstädt-Bechterdissen-Borken network area (voltage) 1,217               455                   

Mehrum-Grohnde-Borken 174                  34                     

Borken/ Gießen 81                    26                     

Conneforde 16                    7                       

Lehrte-Helmstedt-Krümmel network area (voltage) 7                      1                       

Göttingen-Hardegsen-Erzhausen-Lehrte 1                      4                       

TransnetBW control area 1,253                574                     

Altbach Daxlanden network area 942                  444                   

Mittlerer Neckar, Obere Rheinschiene 310                  130                   

50Hertz control area 782                    690                     

Amprion control area 313                    132                     

No network area information 233                  104                   

Mittelbexbach 80                    28                     

Electricity: voltage-related redispatching in 2020
[1]

[1] Since voltage-related redispatching measures relate to larger network regions (and not individual lines or transformer stations), the 

measures are not illustrated on a map.
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5.2.3 Deployment of power plants in redispatching 

In 2020, a total volume of 11,085 GWh (4,048 GWh of reductions and 7,037 GWh of increases in feed-in) was 

provided by operational plants within Germany and grid reserve power plants both in and outside Germany 

to ease network restrictions. 

Figure 53 shows a breakdown of the power plants deployed for redispatching by energy source. Some 

redispatching takes place on the exchange and is classed as "unknown" since it cannot be allocated to any one 

energy source. These transactions on the exchange are mainly for voltage-related redispatching. In a few cases, 

the TSO does not know what type of fuel the power plant uses, and these are also put down as "unknown". 

 

Figure 53: Power plant deployment in redispatching by energy source in 2020 

Table 61 shows power plant deployment across the individual federal states. 

-969   

-133   

-670   

-12   -0.01   

-754   

-1,510   

215   
546   

4   31   157   
0.2   

3,114   2,968   

Lignite Natural gas Nuclear Mineral oil
products

Pumped
storage

Hydro
storage

Hard coal Unknown

Electricity: power plant deployment in Germany in redispatching by 
energy source in 2020

(GWh)

Feed-in reduction Feed-in increase
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Table 61: Breakdown of power plant deployment by German TSOs by federal state in 2020 (GWh) 

5.2.4 Redispatching measures duration curve 

The curve illustrates the redispatching measures required in Germany in each hour over the course of the year 

in decreasing order of the volume of energy reduced. The curve shows in how many hours of the year the 

volume of redispatched energy was above or below a certain level. 

Federal state Reduction Increase

Baden-Württemberg  Up to 10 GWh  More than 1,000 GWh 

Bavaria  Up to 100 GWh  Up to 500 GWh 

Brandenburg  Up to 500 GWh  Up to 50 GWh 

Bremen  Up to 100 GWh  0 GWh 

Hamburg  Up to 250 GWh  0 GWh 

Hesse  Up to 10 GWh  Up to 1,000 GWh 

Mecklenburg-Western Pomerania  Up to 50 GWh  Up to 50 GWh 

Lower Saxony  Up to 1,000 GWh  Up to 100 GWh 

North Rhine-Westphalia  Up to 500 GWh  Up to 1,000 GWh 

Rhineland-Palatinate  Up to 50 GWh  Up to 100 GWh 

Saarland  Up to 1 GWh  Up to 250 GWh 

Saxony  Up to 250 GWh  Up to 250 GWh 

Saxony-Anhalt  Up to 10 GWh  Up to 50 GWh 

Schleswig-Holstein  Up to 500 GWh  0 GWh 

Thuringia  Up to 10 GWh  Up to 10 GWh 

Breakdown of power plant deployment by German TSOs by federal state in 2020
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Figure 54: Redispatched energy (reductions) in decreasing order per hour in Germany in 2020 

In 2020, the largest required reduction was 5,868 MW. The volume of redispatched energy was higher 

than 5,000 MW in 132 individual hours. No redispatching measures were carried out in 1,596 hours. 

5.2.5 Countertrading 

Cross-border countertrading, which forms part of the individual overloading measures, made up 

about 5,671 GWh of the total redispatching volume in the whole of 2020 (2019: 3,210 GWh). Countertrading 

incurred costs of around ƥǖǘǙġŹ ŔĆĉãĆ Õěso represents a large year-on-year increase (2019: ƥǛǙġǇź 

The increase is largely due to the bilateral agreement between Germany and Denmark and to antitrust 

proceedings by the European Commission against the TSO TenneT TSO GmbH. Both provide for minimum 

trading capacities across the border between western Denmark and Germany as well as for cooperation 

between the TSOs on countertrading measures. The antitrust proceedings involved TenneT TSO GmbH 

committing to make an incremental increase in the minimum trading capacity up to the target of 1,300 MW 

in the year under review. It is planned to gradually increase the minimum trading capacity further in line with 

grid expansion. 

5.2.6 Deployment of grid reserve capacity 

In 2020, the grid reserve was used on 191 days to provide a total of around 635 GWh of energy. Grid reserve 

power plants can be called upon both as a 4-TSO advance measure or as an individual overloading measure. 

The TSOs estimate the costs of using them at about ƥǝǝġź §Ćí ĵĸíěĉġĉĢÕĸś ãĩļŃļ ĩø ĆĩěéĉĢā ŃĆem in reserve 

plus other costs not dependent on their deployment amounted to ƥǖǞǙźǝġź 

Table 62 summarises the use of the grid reserve. The average deployment in MW shows the average volume of 

reserve requested per day of deployment. 

5,868   

4,978   

3,999   
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Index of hours in which redispatching occurred 

Electricity: redispatched energy (reductions) in decreasing order per hour 
in Germany in 2020(MW)
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Table 62: Grid reserve deployment in 2020 

5.3 Feed-in management measures and compensation 

Feed-in management is a special congestion management measure regulated by law to increase network 

security and relating to renewable energy, mine gas and highly efficient CHP installations. Priority is to be 

given to feeding in and transporting the renewable and CHP electricity generated by these installations. Under 

specific conditions, however, the network operators responsible may also temporarily curtail such priority 

feed-in if network capacities are not sufficient to transport the total amount of electricity generated. 

Importantly, such feed-in management is only permitted once the priority measures for non-renewable and 

non-CHP installations have been exhausted. The expansion obligations of the operator answerable for the 

network restrictions remain despite these measures. 

The operator of an installation with curtailed feed-in is entitled to compensation for the energy and heat not 

fed in (section 15(1) EEG). The costs of compensation must be borne by the operator in whose network the 

cause for the feed-in management measure is located. The operator to whose network the installation with 

curtailed feed-in is connected must pay the compensation to the installation operator. If the cause lay with 

another operator, the operator responsible is required to reimburse the costs of compensation to the operator 

to whose network the installation is connected. 

5.3.1 Curtailed energy 

The chart and table below show the amount of unused energy as a result of feed-in management measures for 

the energy sources most affected by such measures since 2011. 

Number of days

Average 

deployment

(MW)

Maximum volume of use

(MW) 

Total

(MWh)

January 9 148 622 12,832

February 14 228 1,145 41,638

March 8 121 342 10,147

April 14 183 872 31,022

May 22 232 930 85,851

June 24 246 560 95,267

July 20 208 912 58,588

August 19 226 745 71,112

September 21 297 990 71,576

October 10 156 385 18,324

November 17 322 1,049 95,149

December 13 231 740 43,569

Total 191 635,074

Electricity: summary of grid reserve deployment in 2020

Source: TSOs' reports of redispatching power plant deployment to the Bundesnetzagentur
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Figure 55: Curtailed energy resulting from feed-in management measures 

 

Table 63: Curtailed energy resulting from feed-in management measures 

The amount of energy curtailed as a result of feed-in management measures decreased by a good 5% 

from  6,483 GWh in 2019 to 6,146 GWh. The decline was probably due to the network expansion projects in 

Schleswig-Holstein successively going into operation.48 

                                                                    

48 These include the "central axis" with the line between Hamburg/Nord and Dollern and the west coast line. 

 

421 385
555

1,581

4,722

3,743

5,518

5,403

6,482
6,146

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Electricity: curtailed energy resulting from feed-in management 
measures

(GWh)

Solar Biomass Wind (onshore) Wind (offshore) Wind (onshore/offshore)

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Wind 409.7 358.5 480.3 1,221.5 4,124.9 3,530.1 5,287.2 5,246.9 6,272.5 5,942.2

Wind (onshore) 4,110.6 3,498.0 4,461.2 3,890.5 5,084.8 4,145.0

Wind (offshore) 14.3 32.0 826.0 1,356.3 1,187.6 1,797.3

Solar 2.6 16.1 65.5 245.2 227.7 184.1 163.1 116.5 177.6 164.8

Biomass 5.9 9.4 8.8 112.1 364.4 26.5 61.1 35.7 30.2 34.9

Other 2.4 0.8 0.2 1.8 21.1 2.6 6.6 3.6 2.3 4.1

Total 420.6 384.8 554.8 1,580.6 4,722.3 3,743.2 5,518.0 5,402.7 6,482.5 6,146.0

Electricity: curtailed energy resulting from feed-in management measures
(GWh) 
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The amount of energy curtailed as a result of feed-in management measures corresponds to 2.8% of the total 

amount of electricity generated by installations eligible for payments under the EEG (including direct selling) 

(2019: 2.9%).49 Thus around 97% of the renewable energy marketed in 2020 was produced and made available 

to users. 

The level of feed-in management measures is essentially due to various factors, including the weather and the 

increase in renewable capacity. Given the level of curtailed energy and assuming that there will be a further 

steady increase in renewables, the measures required for network optimisation, reinforcement and expansion 

need to be implemented without delay. Detailed and up-to-date information on feed-in management 

measures is included in the Bundesnetzagentur's quarterly reports on congestion management measures.50 

The table below shows a breakdown of curtailed energy by energy source. 

 

Table 64: Curtailed energy resulting from feed-in management measures by energy source in 2020 

The network operators' reports on congestion management measures provided the following details of the 

use of feed-in management: the operators' monthly reports to the Bundesnetzagentur show that the TSOs 

were responsible for the majority of the feed-in management measures taken in 2020. Overall, restrictions in 

the transmission networks accounted for around 79% of the energy curtailed, although installations 

connected to transmission networks accounted for only around 31% of the energy curtailed and 

compensated. The remaining amount ǒ approximately 69% ǒ was accounted for by installations connected to 

distribution networks.  

                                                                    

49 This does not include the amount of electricity curtailed through feed-in management. 

50 https://www.bundesnetzagentur.de/systemstudie 

Energy source
Curtailed energy

(GWh)

Percentage of total

(%)

 Wind (onshore)                                                   4,144.95   67.4

 Wind (offshore)                                                   1,797.25   29.2

 Solar                                                      164.77   2.7

 Biomass, including biogas                                                        34.91   0.6

 CHP electricity                                                           3.39   0.1

 Run-of-river                                                           0.46   < 0.1

 Other                                                           0.21   < 0.1

 Landfill, sewage and mine gas                                                           0.07   < 0.1

 Total                                                         6,146.02   100

Electricity: curtailed energy resulting from feed-in management measures by energy source 

in 2020

https://www.bundesnetzagentur.de/systemstudie
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Table 65: Network levels of curtailments and cause of feed-in management measures in 2020 

Although many regions in Germany now require feed-in management measures, around 81% of curtailed 

energy from such measures occurs in the federal states of Schleswig-Holstein and Lower Saxony, with 

Schleswig-Holstein being particularly affected (about 58%, see Figure 56). 

 

Figure 56: Curtailed energy by federal state in 2020 

Curtailed energy

(GWh)

Percentage of total 

curtailed energy 

(%)

Measures taken by TSOs 

(cause in transmission network)
1,881                             31

Measures taken by DSOs 4,265                             69

DSOs' own measures 

(cause in distribution network)
1,276                          21

DSOs' support measures 

(cause in transmission network)
2,989                      49

Total feed-in management measures 6,146                             100

Electricity: network levels of curtailments and cause of feed-in management measures in 

2020
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5.3.2 Compensation claims and payments 

A distinction must be made between the estimates of the claims for compensation to installation operators for 

feed-in management measures in a specific year and the actual compensation paid in that year. 

The estimates are made by network operators based on the amount of curtailed energy from renewable 

energy installations and reported to the Bundesnetzagentur on a monthly basis. The costs incurred can 

therefore be directly compared with the amount of curtailed energy. 

The actual compensation paid is the amount of compensation paid by the TSOs and DSOs to installation 

operators during the year under review. This is reported once a year in the monitoring survey. It includes the 

costs of compensation for measures taken up to three years previously. Consequently, the compensation paid 

in one year does not reflect the actual costs incurred for curtailments in that year. The questionnaire makes it 

possible to determine the amount of compensation paid for curtailments in previous years. 

The compensation paid to operators of the renewable and CHP installations affected ǒ in economic terms 

similar to conventional plants whose feed-in has been curtailed through redispatching ǒ is such that the 

operators are in more or less the same position as if feed-in from their installations had not been prevented by 

network restrictions.51 

The amount of compensation paid to installation operators in 2020 was about ƥǞǖǞġŹ éĩŔĢ ÕĸĩňĢé ƥǖǘǞġ 

on 2019 (2019: ƥǖŹǕǚǝġǇź #ĸĩňĢé ǖźǞƠ ǆƥǖǜźǝġǇ ãĩġĵĸĉļíļ ãĩġĵíĢļÕŃĉĩĢ øĩĸ øííé-in management measures 

taken because of restrictions caused by remedial or maintenance measures. Most of the compensation paid 

in 2020 came under the EEG payments, with about ƥǜǝŹǕǕǕ ãĩġĉĢā ňĢéíĸ ŃĆí 1Lw ĵÕśġíĢŃļź §Ćí ãĩļŃļ ĩø ŃĆí 

compensation paid to the installation operators are borne by the network charges paid by final customers, 

adding an average of around ƥǖǜźǛǜ ĵíĸ øĉĢÕě ãňļŃĩġíĸ ĉĢ 2020 (2019: ƥǗǕźǙǘż ǗǕǖǝŽ ƥǖǘźǞǝż ǗǕǖǜŽ ƥǖǖźǘǜż 

2016: ƥǖǕźǖǘż ǗǕǖǚŽ ƥǛźǗǛż ǗǕǖǙŽ ƥǖźǛǚǇź §Ćí ÕééĉŃĉĩĢÕě ãĩļŃļ Õĸí ĆĉāĆíĸ øĩĸ øĉĢÕě ãňļŃĩġíĸļ ĉĢ ĸíāĉĩĢļ 

particularly affected by feed-in management measures. These higher costs are offset by lower surcharges 

payable by the customers in all network areas under the EEG, since no payments have to be paid for the 

electricity generated but not fed in from the renewable and CHP installations. The chart below shows the 

compensation paid each year since 2011 as a result of feed-in management measures. 

The compensation is generally settled through bills from the installation operators. A number of network 

operators also offer credits (without bills from the installation operators). The compensation paid in 2020 

therefore does not reflect the actual amounts payable for the curtailments in 2020. The compensation paid 

in 2020 also includes amounts payable for curtailments in previous years. 

                                                                    

51 Feed-in management measures carry considerably fewer residual risks for the renewable and CHP installation operators through, for 

instance, the cost-sharing arrangement under section 15 EEG. Plants whose feed-in has been curtailed receive equivalent amounts of 

electricity from the system operator through redispatching; this eliminates marketing risks created by network restrictions. 
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Figure 57: Compensation paid as a result of feed-in management measures 

The claims for compensation from installation operators in 2020, based on the network operators' monthly 

estimates, amounted to around ƥǜǛǖġŹ ļĩġí ƥǚǖġ ĆĉāĆíĸ ŃĆÕĢ ĉĢ 2019.52 This rise, which amounts to 

about 7%, was caused by the greater curtailment of offshore wind turbines. 

 

Figure 58: Estimated claims from installation operators for compensation for feed-in management measures 

In 2020, the network operators paid a total of around ƥǞǖǞġ ĉĢ ãĩġĵíĢļÕŃĉĩĢ Ńĩ ŃĆí ĉĢļŃÕěěÕŃĉĩĢ ĩĵíĸÕŃĩĸļź 

Approximately ƥǚǜǛġ ŔÕļ ãĩġĵíĢļÕŃĉĩĢ øĩĸ ãňĸŃÕĉěġíĢŃļ ÕãŃňÕěěś ĩããňĸĸĉĢā ĉĢ 2020, while the remaining 

amount of around ƥǘǙǘġ ŔÕļ ãĩġĵíĢļÕŃĉĩĢ øĩĸ ãňĸŃÕĉěġíĢŃļ ĉĢ ĵĸíœĉĩňļ śíÕĸļź §Ćĉļ ġíÕĢļ ŃĆÕŃ ļĩġí 76% of 

the claims from installation operators for compensation for curtailments in 2020, as estimated by the network 

operators, have already been settled. At the time of the survey, around ǗǙƠ ǆƥǖǝǚġǇ ĩø ŃĆí íļŃĉġÕŃíé 

compensation claims had not yet been settled; this will have a knock-on effect on the amount of 

                                                                    

52 See the Bundesnetzagentur's quarterly reports available at https://www.bundesnetzagentur.de/systemstudie. 
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compensation paid in subsequent years. The table below shows the detailed figures for the network operators' 

estimates of compensation claims and the actual compensation paid. 

 

Table 66: Compensation claims and payments by measures taken and causes of feed-in management 

measures according to network operators' reports in 2020 

5.4 Adjustment measures 

The TSOs are legally entitled and obliged to adjust all electricity feed-in, transit and offtake or to demand such 

adjustment (adjustment measures) where a threat or disruption to the security or reliability of the electricity 

supply system cannot be removed or cannot be removed in a timely manner by network-related or market-

related measures. 

Where DSOs are responsible for the security and reliability of the electricity supply in their networks, they too 

are legally entitled and obliged to take adjustment measures. Furthermore, DSOs are required to take their 

own measures to support measures implemented by the TSOs, as instructed by the TSOs (support measures). 

Curtailing feed-in from renewable energy, mine gas and CHP installations may also be necessary in situations 

other than those covered by the feed-in management provisions if the threat to the system is caused not by 

network restrictions but by another security problem.  

Compensation for 

measures

in previous years

(ơĝ)

Measures taken and compensation 

paid by TSOs 

(cause in transmission network)

367 48% 339 37% 129

Measures taken and compensation 

paid by DSOs
394 52% 581 63% 214

DSOs' own measures 

(cause in distribution network)
120 15.7% 141 15.3% 59                       

DSOs' support measures 

(cause in transmission network)
274 36.0% 440 47.8% 155                     

Total feed-in management measures 761 100% 919 100% 343                        

Electricity: compensation claims and payments by measures taken and causes of feed-in 
management measures according to network operators' reports in 2020

Estimated claims for 

compensation from 

installation operators 

(ơĝ)

(for measures in 2020)

Total compensation 

paid

(ơĝ)

(in 2020)
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In 2020, a total of six DSOs took adjustment measures. Brandenburg accounted for the majority of the 

adjustment measures with some 85%, followed by Saxony-Anhalt with about 14% and Thuringia with 

around 1%. The table below shows a breakdown by energy source. 

 

Table 67: Feed-in and offtake adjustments by energy source in 2020 

6. Network charges 

Network charges make up part of the electricity price and have 

to be paid by both household customers and industrial and 

commercial customers. The costs for the electricity grid 

(eg expansion and system security measures) are passed on to 

final consumers using network charges. 

Network charges made up around 23% of the price in 2021 for 

household customers with an annual consumption of between 

2,500 kWh and 5,000 kWh. Following an increase in 2020, the 

network charges for household customers remained largely 

stable in 2021, increasing from 7.50 ct/kWh in 2020 to 

7.52 ct/kWh in 2021. 

The level of network charges varies according to network operator and region. There are many reasons for 

this, including: 

ǒ Network utilisation:  the networks in, for example, the eastern German states are oversized and 

therefore not always sufficiently utilised. 

ǒ Population density: in less densely populated areas, the network costs are shared between a small 

number of network users. 

ǒ Differences in the costs of feed-in management measures. 

ǒ Network age: older networks with a low residual value entail lower network costs than new networks. 

ǒ Network quality: this has a direct influence on the revenue cap through the quality element. 

 

Energy source
Adjustments under section 13(2)

(GWh)

Percentage of total

(%)

Waste (non-biodegradable) 16.32 97%

Natural gas 0.43 3%

Total 16.75 100%

Electricity: feed-in and offtake adjustments by energy source in 2020
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6.1 Setting network charges 

Network charges are levied by the TSOs and DSOs and make up part of the retail price for electricity (see also 

I.G.4). Network charges are based on the costs incurred by the network operators for the efficient operation, 

maintenance and expansion of their networks. These regulated costs are the basis for the rates that network 

operators are allowed to charge network users for transporting and distributing energy. Under the legislative 

provisions in Germany, network charges are only payable when electricity is drawn from a network. 

Producers of electricity (and thereby those feeding electricity into a network) who are also "network users" do 

not have to pay network charges. There are three steps in the process of setting network charges as set out 

below. 

Determining the network costs 

The regulatory regime is divided into five-year regulatory periods. The base level of costs is set before the 

beginning of each regulatory period in accordance with section 6 of the Incentive Regulation Ordinance 

(ARegV). The competent regulatory authorities examine each operator's network operation costs as set out in 

the certified annual accounts in accordance with the principles laid down in the Electricity Network Charges 

Ordinance (StromNEV). The cost examination for the currently ongoing third regulatory period (2019ǒ2023) 

took place beginning in the second half of 2017 on the basis of the costs of the year 2016. This step results in 

determining the networks costs recognised as economically proven and necessary for network operation, 

which in turn form the basis for setting the current revenue caps. The fourth regulatory period begins on 

1 January 2024 on the basis of the costs of the year 2021. 

Setting the revenue caps 

In the second step, the recognised network costs are used to set a revenue cap in accordance with the 

provisions of the ARegV. The revenue cap stipulates the revenue each operator is allowed to generate over the 

years of a regulatory period. The DSOs' controllable costs are subject to an efficiency benchmarking exercise 

to compare the costs (input) with the scope of the services supplied (output). 

In the third regulatory period, a relative generic network analysis to measure efficiency is applied for TSOs.53 

Any inefficiencies revealed in the analysis are to be remedied over the course of the regulatory period. 

Within the regulatory period, the revenue cap can be adjusted and reviewed once a year only under certain 

legal conditions. The factors leading to such adjustments include: 

ǒ Changes to what are known as the permanently non-controllable costs; these costs include, for example, 

costs for the DSOs from avoided network charges (see I.C.6.4) or for the use of upstream network levels; 

costs for redispatch and feed-in management (see I.C.5.2 and I.C.5.3). For TSOs, there is an array of costs 

for means to ensure security of supply and grid expansion, in particular costs for investment measures 

                                                                    

53 According to section 22(2) ARegV, a relative generic network analysis establishes relative divergencies between the costs of actual 

plant volumes and the costs of a generic network as a result of a comparison of a number of operators. The operator with the least 

divergence from the generic network is taken as the efficiency benchmark for establishing the efficiency levels; the efficiency level of 

this operator is stated at 100%. 
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pursuant to section 23 of the ARegV (see section I.C.3.3), costs for redispatching with grid reserve power 

plants (see section I.C.5.2.6) and costs of procuring balancing reserves (see chapter I.D.1). 

ǒ The retail price index, which reflects general inflation. 

ǒ The capex mark-up (see I.C.3.3.2), which ensures adjustment of the DSOs' revenue caps in line with the 

(projected) cost of capital of investment in new assets as from the beginning of the third regulatory period 

on 1 January 2019. No distinction is made here between replacement and enhancement or expansion 

expenditure. 

ǒ For DSOs under the standard procedure, the quality element. 

ǒ The incentive regulation account balance: differences between forecast and actual figures are entered into 

the account and then added to or deducted from the revenue cap. This applies particularly in the case of 

differences between forecast and actual consumption quantities leading to higher or lower revenues. 

Various other permanently non-controllable cost items (including costs for approved investment 

measures and for the necessary use of upstream network levels) as well as the approved capex mark-up 

figures are initially taken into account in the revenue cap as planning figures. Then the difference to the 

costs actually incurred is entered into the regulatory account. The balance of the regulatory account is 

subject to interest. The numerous special circumstances make settling the regulatory account a complex 

process. 

Until now, the revenue caps allowed for the individual network operators were to be published by the 

competent regulatory authority in accordance with section 31 ARegV. The obligation to publish now comes 

from section 23b EnWG, the section explicitly transferring publication requirements from section 31 ARegV 

to the EnWG and partially supplementing it. In light of the Federal Court of Justice (BGH) ruling54, the entry 

into force in 2021 of section 23b of the amended EnWG created a new legal basis for publication requirements 

directly in the EnWG. 

Deriving the network charges 

The network charges are derived by the network operators on the basis of the principles laid down in the 

StromNEV. The allowed revenues (revenue cap) are allocated to the network or substation levels operated by 

the respective network operator as cost-reflectively as possible. 

The specific annual costs in euros per kilowatt ("postage stamp" tariff) are then calculated beginning with the 

highest network or substation level ĩĵíĸÕŃíéź §Ćíś ĸíļňěŃ øĸĩġ éĉœĉéĉĢā ŃĆí ÕļļĉāĢíé ěíœíěƖļ ŃĩŃÕě ãĩļŃļ âś ŃĆí 

concurrent annual peak load of the level. The "coincidence function" (section 16 StromNEV) is applied to 

derive four charges from these specific annual costs: a capacity charge and a unit charge for less than 

2,500 hours and for 2,500 hours or more of network usage. The basic idea of the coincidence function is to 

make a plausible assumption about a network user's contribution to the network costs: a network user whose 

individual annual maximum load very probably contributes to the annual maximum load of the network pays 

a higher capacity charge. This probability is reflected in a network user's hours of usage and is shown in the 

                                                                    

54 BGH, ruling of 11 December 2018 - EnVR 21/18. 
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charging scheme by the different charges for more than or equal to 2,500 hours and less than 2,500 hours of 

network usage. Network users with a small number of usage hours thus have to pay a relatively low capacity 

charge and a high unit charge, while network users with a large number of usage hours have to pay a relatively 

high capacity charge and a low unit charge. A unit charge and, in some cases, a standing charge is to be set for 

non-interval-metered network users at low-voltage level (those with an annual offtake of less than 

100,000 kWh from the low-voltage network ǒ mainly household customers and smaller commercial 

customers). In this case, there is no general rule, but under section 17(6) StromNEV the unit charge and the 

standing charge must be "in reasonable proportion" to each other, which allows for a certain margin. 

The expected revenues of the network level are determined on the basis of the planned sales volumes and the 

derived network charges. The difference between the costs allocated to the network level and the expected 

network charge revenues of the level (in other words the block of costs not covered at that level) is passed on 

to the next network level and added to the costs of that next level. This principle is applied at all further levels; 

however, as the low-voltage network is the lowest level, no costs are passed on and all the costs allocated to 

the level need to be covered at that level. 

The network operators publish their provisional network charges on their websites on 15 October each year 

for the following calendar year and then publish their final charges on 1 January of the year in which the 

charges take effect. They are not allowed to make any changes to the published network charges in the course 

of the year. Operators must demonstrate to the regulatory authority that their published network charges as 

validated in accordance with section 20(1) StromNEV cover the network costs (revenue cap) as determined in 

the first step of the process and do not exceed the costs. 

In light of the significant changes in generation and usage structures as a result of the energy transition, with 

increasingly volatile feed-in and a rise in self-supply, and given that sector coupling aims to provide 

additional incentives, there has been increasing discussion about the need to adjust the system of network 

charges. However, any reform that were to be implemented must ensure that the grid is not overwhelmed by 

excessive, simultaneous loads. This discussion may, but will not necessarily, lead to changes in the structure of 

network charges. 

Other surcharges that form components of the final consumer price are detailed in I.G.4.3. 

6.2 Development of network charges in Germany 

6.2.1 Development of network charges at TSO level 

The following chart shows the four TSOs' network charges from 2016 to 2021 for an example large industrial 

customer connected to the extra-high voltage level with an annual consumption of 850 GWh, an annual 

maximum load of 190 MW and around 4,500 usage hours, assuming a network charge reduction of 75% 

pursuant to section 19(2) sentence 1 StromNEV. 
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Figure 59: Transmission network charges 

Network charge trends in the individual control areas are influenced in particular by the changes to a given 

TSO's revenue cap and as from 2019 also by the regional effect of the gradual harmonisation of transmission 

network charges throughout Germany. The level of each revenue cap is, in turn, determined primarily by the 

grid expansion costs, as well as by the costs for feed-in management and redispatching, and also by the costs 

for grid reserve and security standby. The network charge increases at the beginning of the 2016-2021 period 

are due in particular to rising grid expansion costs and cost increases for grid reserve, but also due to rising 

costs for redispatching and feed-in management measures. The decrease in the network charge in the 50Hertz 

control area in 2018 was, however, largely due to the costs saved through redispatching and feed-in 

management measures in the commissioning of the "Thuringia power bridge". The main reason for the 

decrease in the network charges in all four control areas in 2019 was the implementation of the Network 

Charges Modernisation Act (NEMoG), on the basis of which in 2019 the offshore connection costs were 

removed from the transmission network charges for the first time and transferred to the new offshore 

network surcharge. (If the offshore costs in 2018 and 2019 were presented in such a way that the offshore cost 

items are comparable, the decreases in the charges in 2019 appear significantly less than in 2018. In the 

TransnetBW control area there is even an increase in network charges for the sample customer55). The 

increase in transmission network charges in 2020 is largely the result of a revenue cap increase at all four 

TSOs, which is due, among other things, to rising costs of grid expansion and increased predicted costs for 

procuring balancing energy caused by higher balancing energy prices in the reference period 2018/19. The 

                                                                    

55 For a breakdown of the offshore network surcharge and an analysis of the comparability of the network charges with and without a 

surcharge see also the Monitoring Report 2019 Chapter 6.3.1. 
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TenneT 0.35 0.64 0.70 0.63 0.66 0.54

50Hertz 0.40 0.56 0.50 0.41 0.45 0.48

TransnetBW 0.31 0.32 0.37 0.36 0.42 0.45

Amprion 0.24 0.28 0.41 0.35 0.41 0.42

Electricity: TSOs' network charges
(ct/kWh)
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increase in the control areas Amprion, 50Hertz and TransnetBW is a result of the ongoing process to gradually 

harmonise transmission network charges in Germany. 

Only the TenneT control area saw a decrease in transmission network charges in 2021. This decrease is due, 

among other things, to a decreasing revenue cap and the relieving effect for TenneT of the step-by-step 

harmonisation of the transmission network charges in Germany, which has already led to a recovery of 60% of 

the respective network charges nationwide in 2021. Although Amprion's revenue cap is also decreasing, the 

transmission network charge harmonisation process leads to transmission network charge increases. Overall, 

other factors offset the effect of the lower revenue cap and the transmission network charges increase slightly. 

This year, 50Hertz will be able to benefit for the first time from the gradual harmonisation of the transmission 

network charges in Germany. However, there is overcompensation for the effect by, among other things, a 

revenue cap increase. By contrast, at TransnetBW the effect of a revenue cap increase is further amplified by, 

for instance, rising charges associated with the equalisation of network charges that is gradually being 

implemented throughout Germany.  

In the next few years it is assumed that there will be an upward trend in the TSOs' network charges as a result 

of expected continued investment in grid expansion and the costs for the emergency power stations (referred 

to as special grid facilities under section 11(3) of the old version of the EnWG) that were contractually bound 

by the TSOs in 2021. The trend, however, depends strongly on the costs for redispatching, which are not 

predictable and depend on, among other things, the level of actual volatile feed-in. 

6.2.2 Development of average network charges 

The analysis of average network charges in Germany is based on data on the individual price components 

submitted in the monitoring survey by electricity suppliers. The suppliers provide data on their average net 

network charges for customers in specific consumption groups and different contract categories. The 

consumption groups are as follows: 

ǒ household customers: as from 2016, the network charges relate to an annual consumption of 

between 2,500 kWh and 5,000 kWh (Eurostat Band DC) and low-voltage supply; prior to this, the charges 

related to households with an annual consumption of 3,500 kWh; 

ǒ commercial customers: annual consumption 50 MWh, annual maximum load 50 kW, annual usage period 

1,000 hours, low-voltage supply (0.4 kV); 

ǒ industrial customers: annual consumption 24 GWh, annual maximum load 4,000 kW, annual usage period 

6,000 hours, medium-voltage supply (10 kV/20 kV), interval metering; no account is taken here of the 

reductions pursuant to section 19 StromNEV. 

The electricity suppliers' data is used to calculate the national average network charge for each consumption 

group. The network charge for household customers is volume-weighted, while for commercial and industrial 

customers it is determined arithmetically. It should be noted that the arithmetic mean reflects neither the 

wide spread of the network charges nor the heterogeneity of the network operators for these consumption 

groups. 

In the period up to 2011, the first cost examinations since the introduction of regulation led to falling network 

charges. Various factors have influenced the rise in network charges since 2012 as well as the consistently high 



170 | I C ELECTRICITY MARKET 

 

level. For instance there was an increase in distributed feed-in, which led to higher costs from paying what are 

called avoided network charges, while at the same time there was an increased need for redispatching and 

feed-in management measures. Finally, the growth in renewable power stations made further grid expansion 

necessary. All of these factors pushed up network costs. A turning point occurred in 2018, and in the period 

from 2017 to 2018 the volume-weighted average network charge fell by around 2%. The main reason for the 

drop was the effect of the NEMoG bringing down costs for avoided network charges. Despite the exclusion of 

the offshore connection costs from the network charges and a further reduction in the avoided network 

charges under the NEMoG, this trend did not continue for reasons including increasing grid expansion costs 

and projected high costs for system security measures. However, the national average network charge for 

household customers only rose marginally in 2021 by 0.2% from 7.50 ct/kWh to 7.52 ct/kWh, and is thus on a 

stable level. 

 

Figure 60: Average volume-weighted network charges for household customers from 2012 to 2021 

According to information from distribution system operators under the responsibility of the 

Bundesnetzagentur on the provisional network charges for 2022, the average network charge in Germany will 

increase noticeably. Reasons include higher upstream network costs in the control areas of Amprion and 

TransnetBW, investments in the networks, rising non-wage labour costs for many network operators and 

increasing costs for the procurement of energy to cover transmission losses due to higher electricity prices on 

the power exchange. 

For non-household customers the arithmetic mean charges are both higher and slightly lower than the 

previous year's level: with regard to consumption by commercial customers, network charges rose by 

0.18 ct/kWh or almost 3% to 6.64 ct/kW h, while the arithmetic mean charges for consumption by industrial 

customers fell again slightly by 0.03 ct/kWh or around 3% to 2.67 ct/kWh. 

6.04 6.52 6.54 6.59 6.79 7,31 7.19 7.22 7.50 7.52   

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Electricity: average volume-weighted network charges (incl. meter 
operation ) for household customers
(ct/kWh)

Household customer 2,500 - 5,000 kWh/year (before 2016 3,500 kWh/year, volume-weighted)
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Figure 61: Arithmetic net network charges56 (including meter operation) for "commercial customers" 

(50 MWh) and "industrial customers" (24 GWh) 

6.2.3 Standing charges 

For non-interval-metered customers, the network charges are replicated either by just the unit charge or by a 

combination of unit and standing charge components. There are large differences in the standing charges for 

SLP customers in Germany (see Figure 62). However, Table 68 shows a nationwide trend towards increasing 

standing charges in recent years. The maximum standing charge in 2021 remained at the previous year's level 

(2020: ƥǖǕǚ ĵíĸ śíÕĸǇź  

                                                                    

56 The figures for industrial and commercial customers before 2014 were volume-weighted. 

5.11
5.61 5.65 5.77 5.85

6.19 6.27 6.31 6.46 6.64

1.68 1.79 1.90 2.12 2.06 2.26 2.36 2.33
2.70 2.67

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
"Commercial customer" 50 MWh (arithmetic) "Industrial customer" 24 GWh (arithmetic)

Electricity: arithmetic net network charges (including meter 
operation) for "commercial customers" 50 MWh and "industrial 
customers" 24 GWh (ct/kWh)
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Figure 62Ž eíŃŔĩĸĘ ĩĵíĸÕŃĩĸļƖ ļŃÕĢéĉĢā ãĆÕĸāíļ ĵíĸ śíÕĸ øĩĸ ~^w ãňļŃĩġíĸļ 

Elektrizität: Netzentgelt-Grundpreis im Jahr 2021
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Table 68: Standing charges 

The level of standing charges is the subject of public discussion. Here, the Bundesnetzagentur continues to be 

in favour of a reasonable standing charge as a fixed component. The reasonableness of the standing charge is 

based on a comparison with the tariffs for interval-metered customers at the low-voltage level and on the 

costs incurred for providing network infrastructure, which very largely do not depend on actual network 

usage. The Bundesnetzagentur acknowledges that the standing charge also has a social component and that it 

must be aligned with energy saving incentives. 

6.3 Regional distribution of network charges 

There are large regional differences in the network charges. To compare network charges across Germany, the 

monitoring report collects information from the DSOs about the current network charges in their network 

areas. This information can then be compiled relating to the three consumption groups of household, 

commercial and industrial customers (see I.C.6.2). Section 21(3) EnWG requires all network operators to 

publish the network charges applicable in their networks on their websites. The information relating to each 

DSO's unit and capacity charges was used to calculate the network charges (in cents per kilowatt hour) 

applicable for 2021. The figures do not include the meter operation charges or VAT. Seven categories 

from  <5 ct/kWh to  >10 ct/kWh have been used to illustrate the differences in network charges more clearly. 

The network charges were requested regardless of whether or not the DSOs actually have customers in a 

specific consumption group. This is relevant in particular in the case of industrial customers. An overview of 

the network charges in each federal state was also created: the individual network charges were weighted with 

the relevant consumption quantity to obtain the average network charge in each federal state.57 

zíļňěŃļ ĩø ŃĆí ġĩĢĉŃĩĸĉĢā ļňĸœíś ļĆĩŔ ŃĆÕŃ ŃĆí 7~kļƖ ĢíŃŔĩĸĘ ãĆÕĸāíļ øĩĸ ĆĩňļíĆĩěé ãňļŃĩġíĸļ ĸÕĢāí 

from  1.29 ct/kWh to  25.06 ct/kWh. The following tables and maps show the network charges in the federal 

states and individual network areas. 

                                                                    

57 Quantity weighting according to consumption group: household customers = consumption quantity for household customers within 

the meaning of section 3 para 22 EnWG; commercial customer = consumption quantity for standard load profile (SLP) final 

consumers excluding household customers; industrial customer = consumption quantity of interval-metered final consumers. The 

quantities for DSOs operating in more than one federal state were weighted using the relevant market location distribution. 

2017 2018 2019 2020 2021

Average standing charge 35 37 40 52[2] 57[2]

Maximum standing charge 95 100 105 105 105

Minimum standing charge [1] 6 4 7 8 8

DSOs without standing charge 46 36 42 40 31

[1] Minimum standing charge levied by DSOs.
[2] The standing charge for 2020 was weighted by DSO delivery volumes. The unweighted average in 2020 ŐÕĸ ơ42 per year 

and in  2021 ąĿ ŐÕĸ ơ45 per year.

Electricity: standing charges
(ơ/ year)



174 | I C ELECTRICITY MARKET 

 

 

Table 69: Net network charges for household customers in Germany58 2021 

                                                                    

58 The underlying data also include several operators of closed distribution systems that supply final customers with electricity, claim 

network charges for transmitting electricity and participated in the monitoring survey in accordance with section 35 EnWG. 

Federal state Weighted average* Minimum Maximum

Number of 

distribution 

networks 

included

Schleswig-Holstein 9.47 5.46 11.61 47

Brandenburg 8.56 1.29 14.86 39

Hamburg 8.45 5.46 11.20 10

Mecklenburg-Western Pomerania 8.31 5.32 9.94 21

Saarland 7.79 4.99 15.61 19

Saxony-Anhalt 7.59 5.42 10.63 34

Baden-Württemberg** 7.53 4.28 11.07 133

Thuringia 7.52 5.86 9.96 40

Rhineland-Palatinate 7.34 5.16 11.75 56

Saxony 7.29 5.23 9.58 43

Lower Saxony 7.21 4.54 25.06 77

Hesse 7.16 5.46 9.80 65

North Rhine-Westphalia 7.05 3.04 10.85 115

Bavaria 6.80 2.94 19.97 240

Berlin 6.40 5.46 14.30 12

Bremen 5.13 5.05 9.07 10

Electricity: net network charges for household customers in Germany in 2021

(ct/kWh)

* The weighting was based on the total consumption volumes in each network area. 

** Includes the coverage area of the German enclave of Büsingen within Switzerland.
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Figure 63: Spread of net network charges for household customers in Germany in 2021 

Elektrizität: Verteilung der Nettonetzentgeltefür Haushaltskunden in Deutschland für das 
Jahr 2021 
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The spread of network charges for the 50 MWh annual consumption group (commercial customers) is similar 

to that for household customers, with charges ranging from 1.52 ct/kWh to  23.07 ct/kWh. Overall, however, 

charges are lower than for household customers. 

 

Table 70: Net network charges for commercial customers (annual consumption 50 MWh) in Germany59 in 

2021 

                                                                    

59 The underlying data also include several operators of closed distribution systems that supply final customers with electricity, claim 

network charges for transmitting electricity and participated in the monitoring survey in accordance with section 35 EnWG. 

Federal state Weighted average* Minimum Maximum

Number of 

distribution 

networks 

included

Schleswig-Holstein 7.95 4.40 10.02 47

Brandenburg 6.89 1.02 14.66 39

Hamburg 6.83 4.40 9.36 10

Baden-Württemberg** 6.46 1.52 10.27 133

Mecklenburg-Western Pomerania 6.41 3.88 8.67 21

Saarland 6.38 1.63 14.34 19

Saxony 5.93 3.37 8.34 43

Rhineland-Palatinate 5.87 3.61 10.42 56

Thuringia 5.87 4.10 8.16 40

Saxony-Anhalt 5.81 4.09 9.56 34

Hesse 5.67 4.02 8.55 65

Berlin 5.52 4.40 13.37 12

Bavaria 5.38 1.59 18.05 240

North Rhine-Westphalia 5.37 3.01 9.79 115

Lower Saxony 5.29 3.78 23.07 77

Bremen 3.94 3.78 8.43 10

Electricity: net network charges for commercial customers in Deutschland in 2021
(ct/kWh)

* The weighting was based on the total consumption volumes in each network area. 

** Includes the coverage area of the German enclave of Büsingen within Switzerland.
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Figure 64: Spread of net network charges for commercial customers (annual consumption 50 MWh) in 

Germany in 2021 

Elektrizität: Verteilung der NettonetzentgelteøňĴ ƔGíŐíĴâíĔńĞéíĞƕ ǂ#âĞÕĂĝíøÕėė 
50MWh/Jahr)in Deutschland für das Jahr 2021 
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The spread of network charges for the 24 GWh annual consumption group (industrial customers) is different. 

The volume-weighted average network charges are also higher in Schleswig-Holstein than anywhere else in 

the country. The lowest average network charges are in Saarland. The network charges for industrial 

customers range from 0.74 ct/kWh to  8.41 ct/kWh. These charges do not take account of possible reductions 

through individual network charges pursuant to section 19(2) StromNEV. In some cases, the charges for 

industrial customers entitled to individual network charges may be lower. 

 

Table 71: Net network charges for industrial customers (annual consumption 24 GWh) in Germany60 in 2020 

                                                                    

60 The underlying data also include several operators of closed distribution systems that supply final customers with electricity, claim 

network charges for transmitting electricity and participated in the monitoring survey in accordance with section 35 EnWG. 

Federal state Weighted average* Minimum Maximum

Number of 

distribution 

networks 

included

Schleswig-Holstein 3.28 1.28 4.63 46

Mecklenburg-Western Pomerania 3.15 1.67 3.94 21

Brandenburg 3.13 1.15 3.94 39

Hesse 3.04 1.36 8.41 67

Saxony-Anhalt 2.92 1.88 4.24 34

Hamburg 2.81 2.38 8.41 10

Saxony 2.79 1.94 4.03 43

Thuringia 2.76 1.96 3.54 37

Berlin 2.73 2.40 3.76 11

Baden-Württemberg 2.70 0.80 8.41 133

Lower Saxony 2.54 1.40 8.41 76

Rhineland-Palatinate 2.48 1.57 3.76 56

Bavaria 2.40 0.74 8.41 232

North Rhine-Westphalia 2.37 1.40 8.41 116

Bremen 2.36 2.08 3.22 10

Saarland 2.32 1.52 4.52 19

Electricity: net network charges for industrial customers in Germany in 2021
(ct/kWh)

* The weighting was based on the total consumption volumes in each network area. 
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Figure 65: Spread of net network charges for industrial customers (annual consumption 24 GWh) in Germany 

in 2021 

Elektrizität: ·íĴĿíąėńĞý éíĴ eíĿĿĥĞíĿŜíĞĿýíėĿí øňĴ ƔOĞéńĸĿĴąíĔńĞéíĞƕ ǂ#âĞÕĂĝíøÕėė
24 GWh/Jahr) in Deutschland für das Jahr 2021
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The regional differences in network charges are due to a complex range of factors.61 One of the main factors is 

lower network utilisation. Many of the networks modernised in the east following Germany's reunification 

are now seen as oversized. Although some of these networks are under-utilised, the network costs are still 

based on the networks' size. Another key factor is population density. In less densely populated areas, the 

network costs have to be shared among a small number of network users, while in more densely populated 

areas the costs are shared among a high number. The costs for feed-in management measures originating in 

the distribution network have also become a factor contributing to differences in network charges. The age of 

the networks also plays a role. Older networks with a lower residual value are cheaper than new networks for 

the network users. The quality of the networks is also relevant, since it has a direct influence on the revenue 

caps through the quality element. In addition to these factors relating to the DSOs' own networks, the 

upstream transmission networks also have an influence on the network charges. Increases in the TSOs' 

charges ǒ for instance as a result of investments in grid expansion and an increase in congestion management 

measures such as redispatching and reserving grid reserve plant capacity ǒ lead to higher costs that have 

varied between control areas. The legislature has responded to this with the Network Charges Modernisation 

Act (NEMoG). The charges at transmission network level are to be gradually harmonised as from 2019. 

Uniform national charges are to apply from 1 January 2023. This will ensure that in particular the network 

and system security costs, which are all essentially incurred at transmission network level, are also borne by 

all network users. 

6.4 Avoided network charges 

Under section 18(1) StromNEV, operators of distributed generation plants are entitled to payment from the 

operator of the distribution network into which they feed electricity. The sum paid must correspond to the 

network charge avoided by feeding in less electricity at an upstream network or substation level. Combined 

heat and power (CHP) plants that participate in an auction with the intention of receiving payments for CHP 

electricity may not already be receiving avoided network charges. In 2017 the NEMoG came into force.62 

Among other things, it adjusted the group of recipients and the amount of the avoided network charges. 

The initiated changes concerning the avoided network charges can be divided into four stages.63 

In stage I effective from 1 January 2018 the avoided network charges per kW of output and per kWh of work 

are "capped" for all distributed generators at the level of the adjusted charges for 2016. A detailed description 

of the capping process is available in the 2020 Monitoring Report.64 The general network charges for a given 

year are to be applied (stage I) if they are below the reference price. 

                                                                    

61 See also the Bundesnetzagentur's report on the system of electricity network charges in Germany. 

62The Network Charges Modernisation Act of 17 July 2017, Federal Law Gazette Part I page 2503; Bundestag Printed Paper 18/11528 of 

15 March 2017 contains the draft bill by the Federal Government with reasoning, the response by the Bundesrat and the counter-

response by the federal government. 

63 For detailed explanations (in German) of the changes see https://www.bundesnetzagentur.de/DE/Service-

Funktionen/Beschlusskammern/BK08/BK8_61_Archiv/BK08_ALT/BK8_99_Downloads/Downloads/EOG_Hinweise_2018.pdf, page 11 

et seq. 

64 https://www.bundesnetzagentur.de/SharedDocs/Mediathek/Berichte/2020/Monitoringbericht_Energie 

2020.pdf?__blob=publicationFile&v=8, page 173 et seq. 

 

https://www.bundesnetzagentur.de/DE/Service-Funktionen/Beschlusskammern/BK08/BK8_61_Archiv/BK08_ALT/BK8_99_Downloads/Downloads/EOG_Hinweise_2018.pdf
https://www.bundesnetzagentur.de/DE/Service-Funktionen/Beschlusskammern/BK08/BK8_61_Archiv/BK08_ALT/BK8_99_Downloads/Downloads/EOG_Hinweise_2018.pdf
https://www.bundesnetzagentur.de/SharedDocs/Mediathek/Berichte/2020/Monitoringbericht_Energie%202020.pdf?__blob=publicationFile&v=8
https://www.bundesnetzagentur.de/SharedDocs/Mediathek/Berichte/2020/Monitoringbericht_Energie%202020.pdf?__blob=publicationFile&v=8
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Moreover, no avoided network charges are payable as from 2018 for new facilities with volatile generation65 

(see section 120(1) para 2 EnWG). This also applies to volatile generation facilities that are "resized" to a 

different voltage level (stage II). 

Starting in 2018 the avoided network charges for volatile facilities already in existence were gradually reduced. 

Whereas in 2018 two-thirds and in 2019 one-third of the avoided network charges were still remunerated, 

beginning with the 2020 calendar year the avoided network charges for volatile generation facilities were 

eliminated entirely (stage III). 

For the final stage (stage IV) beginning on 1 January 2023 new, non-volatile generation facilities will be 

excluded from the payment of avoided network charges. The non-volatile facilities already in existence will 

remain under the provision with no time limit.  

Positive effects of the NEMoG on network charges nationwide 

The information in the following section refers to avoided network charges paid by the network operators 

under the responsibility of the federal states. In the years prior to the introduction of the NEMoG, the amount 

ĩø Õœĩĉéíé ĢíŃŔĩĸĘ ãĆÕĸāíļ ĵÕĉé ŔÕļ ãĩĢŃĉĢňÕěěś ĩĢ ŃĆí ĸĉļí ÕĢé ĸíÕãĆíé ĉŃļ ĵíÕĘ ĉĢ ǗǕǖǜ ÕŃ ƥǗźǚâĢź66 The 

NEMoG had the effect of reducing the amount of Õœĩĉéíé ĢíŃŔĩĸĘ ãĆÕĸāíļ ĵÕĉé ĉĢ ǗǕǖǝ Ńĩ ƥǖźǘâĢź #ãŃňÕě ãĩļŃļ 

øíěě Ńĩ ƥǖźǗâĢ ĉĢ ǗǕǖǞź # øňĸŃĆíĸ éíãĸíÕļí ĉĢ Õœĩĉéíé ĢíŃŔĩĸĘ ãĆÕĸāíļ ŔÕļ ířĵíãŃíé ĉĢ ǗǕǗǕ ŔĆíĢ ĵÕśġíĢŃļ Ńĩ 

volatile generation facilities ended. The network operators planned avoided network chÕĸāíļ ĩø ƥǖŹǕǗǝġ øĩĸ 

ǗǕǗǕź #œĩĉéíé ĢíŃŔĩĸĘ ãĆÕĸāíļ Ŕíĸí ÕãŃňÕěěś âíĢíÕŃĆ ŃĆí ƥǖâĢ ġÕĸĘ øĩĸ ŃĆí øĉĸļŃ Ńĉġí ĉĢ ǗǕǗǕŹ ŃĩŃÕěěĉĢā 

ÕĸĩňĢé ƥǞǙǗġź wĸĩĕíãŃíé Õœĩĉéíé ĢíŃŔĩĸĘ ãĆÕĸāíļ øĩĸ ǗǕǗǖ ŃĩŃÕě ƥǖŹǕǛǘġź 

                                                                    

65 Volatile generation within the meaning of section 3 para 38a EnWG is the generation of electricity from wind power plants and solar 

installations. Avoided network charges continue to be determined and remunerated for other facilities under the Renewable Energy 

Sources Act. 

66 These figures each relate to the network operators under the responsibility of the Bundesnetzagentur. The avoided network charges 

paid by the network operators under the responsibility of the federal states are not reported to the Bundesnetzagentur and therefore 

cannot be taken into account. 
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Figure 66: Amount of avoided network charges (paid by network operators under the responsibility of the 

Bundesnetzagentur)67 

The Monitoring Report 2020 provides a detailed look at the relieving effect of the third stage of the NEMoG in 

general and with regard to regional differences.68 

Remaining burden from avoided network charges 

Non-volatile facilities that went into operation before 1 January 2023 will continue to receive payments from 

avoided network charges. Continuing payment of avoided network charges to operators of non-volatile 

facilities will continue to cause an uneven burden on network users in individual network areas. This is 

evident when looking at the minimum and maximum values of the avoided network charges paid per 

network operator. 

Only a very small number of the approximately 180 public supply network operators within the responsibility 

ĩø ŃĆí 0ňĢéíļĢíŃŠÕāíĢŃňĸ ļňâġĉŃŃíé ÕãŃňÕě øĉāňĸíļ øĩĸ Õœĩĉéíé ĢíŃŔĩĸĘ ãĆÕĸāíļ ĩø ƥǕ øĩĸ ǗǕǗǕź §Ćňļ Ģĩ 

generation facilities entitled to receive payment of avoided network charges feed into these network areas. 

Table 72 shows the maximum burden from avoided network charges in 2021: 

                                                                    

67 Due to the termination of administrative agreements, figures of the network operators under the responsibility of the federal states of 

Mecklenburg-Western Pomerania and Thuringia are no longer included as from 2020. Figures from the federal state regulatory 

authorities are currently not available. 

68 https://www.bundesnetzagentur.de/SharedDocs/Mediathek/Berichte/2020/Monitoringbericht_Energie 

2020.pdf?__blob=publicationFile&v=8 page 175 et seq. 

1,492
1,785 1,870

2,526

1,362
1,236

942

1,063

2014 2015 2016 2017 2018 2019 2020 2021
(budget)

Electricity: amount of avoided network charges (paid by network 
operators under the responsibility of the Bundesnetzagentur)
ǂơĝ ıíĴ ŗíÕĴǃ

https://www.bundesnetzagentur.de/SharedDocs/Mediathek/Berichte/2020/Monitoringbericht_Energie%202020.pdf?__blob=publicationFile&v=8
https://www.bundesnetzagentur.de/SharedDocs/Mediathek/Berichte/2020/Monitoringbericht_Energie%202020.pdf?__blob=publicationFile&v=8
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Table 72: Maximum burden from avoided network charges in 2021 (budget values) 

The highest budgeted amount measured in absolute figures for avoided network charges was reported by a 

large, national network operator. The highest budgeted percentage amount of the revenue cap set by the 

Bundesnetzagentur was submitted by a municipal network operator whose avoided network charges amount 

to 34% of the revenue cap. 

~ĿÕýí OOOƒĸ íøøíãĿ ĥĞ ĿĂí ĥŏíĴÕėė ãĥĸĿĸ øor electricity customers 

Gradually excluding the operators of volatile generation facilities from the mechanism of avoided network 

charges as a result of the NEMoG did not lead directly to relief for electricity customers overall. Renewable 

power plant operators, including operators of wind plants and solar installations, did not receive payment for 

avoided network charges prior to their elimination in accordance with section 18(1) StromNEV. The avoided 

network charges for the volatile generators were paid by the DSO in accordance with section 57(3) EEG to the 

§~kļƖ ;;G ÕããĩňĢŃŹ øĸĩġ ŔĆĉãĆ ŃĆí ĸíĢíŔÕâěí íĢíĸāś ĉĢĵňŃ ŔÕļ ÕĢé ãĩĢŃĉĢňíļ Ńĩ âí ĸíġňĢíĸÕŃíéź §Ćí 

elimination of the avoided network charges for operators of volatile wind plants and solar installations did 

not lead to a change in the revenue situation for the operators. The removal of the avoided network charges 

only led to an EEG surcharge increase because the network operators were no longer sending payments to the 

TSOs' EEG accounts. Thus the NEMoG actually has no direct effect for operators of volatile generation 

facilities. 

As already described, the customers of each distribution network connected to the distributed generator bear 

the costs for avoided network charges. However, final customers nationwide bear the higher costs for the EEG 

surcharge. In this respect one objective of the NEMoG was met, which was to reduce the uneven regional 

burden that avoided network charges place on network costs. 

The Monitoring Report 2020 contains a detailed analysis of the incentive effect that section 18(1) 

sentence 1 StromNEV has had on the addition of conventional generation plants.69 

No reduction in network expansion measures through payments to generators of distributed feed-in  

The concept of avoided network charges assumed that distributed feed-in would reduce consumption from, 

and thus use of, the upstream network, thereby saving network infrastructure costs.70 The operators of the 

                                                                    

69 https://www.bundesnetzagentur.de/SharedDocs/Mediathek/Berichte/2020/Monitoringbericht_Energie 

2020.pdf?__blob=publicationFile&v=8, page 179. 

70 See most recently, for example, the statement in Bundestag Printed Paper 18/11528 of 15 March 2017, page 12. 

Maximum cost of avoided network charges for a DSO in % of the total revenue cap 34%

Maximum cost of avoided network charges for a DSO in absolute figures ơ125m

Average avoided network charges ơ6m

Electricity: maximum burden from avoided network charges in 2021

https://www.bundesnetzagentur.de/SharedDocs/Mediathek/Berichte/2020/Monitoringbericht_Energie%202020.pdf?__blob=publicationFile&v=8
https://www.bundesnetzagentur.de/SharedDocs/Mediathek/Berichte/2020/Monitoringbericht_Energie%202020.pdf?__blob=publicationFile&v=8
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distributed generation plants would receive the resulting savings as remuneration. Since the actual amount of 

remuneration avoided cannot be determined, the remuneration that would otherwise be paid by the 

upstream network operator is used for provisionally setting the level of remuneration. 

The introduction of the principle of avoided network charges was based on the assumption that electricity 

flows from the highest to the lowest voltage level. The assumption of avoided network charges, that 

distributed feed-in would lead to a reduction in network expansion measures in the medium to long-term, 

originated around the turn of the millennium and is, at least now, unfounded. 

The network is generally dimensioned so that the peak load of the year for electricity can be met solely by 

taking from the upstream transmission network. Distributed feed-in is not taken into account here because it 

is uncertain as to whether these installations actually provide feed-in at the time of the annual peak load. This 

means that network dimensioning as a key cost driver remains unchanged. The reduction of the 

remuneration to be paid to upstream operators as a result of distributed feed-in should not be confused with a 

reduction of infrastructure costs. On the contrary: infrastructure costs rise when the feed-in from distributed 

generation plants exceeds the annual peak load and the network dimensions must be increased accordingly to 

transport the electricity. 

Networks dimensioned too small due to distributed feed-in 

^íļļ ŃĆÕĢ ŃíĢ 7~kļ ňĢéíĸ ŃĆí 0ňĢéíļĢíŃŠÕāíĢŃňĸƖļ ÕňŃĆĩĸĉŃś ĆÕœí éĉġíĢļĉĩĢíé ŃĆíĉĸ ĢíŃŔĩĸĘļ ļġÕller in the 

past due to distributed feed-in from conventional power stations and proportionately saved network 

infrastructure costs. 

However, this approach requires that a sufficient amount of capacity can still be provided at times when there 

is scheduled maintenance, an unexpected outage or a plant closure, and also when there is simply no feed-in 

for reasons having to do with the market because electricity can be produced cheaper elsewhere. First and 

foremost, the operation of power generation plants must be economically sustainable, which for a long time 

has often not been the case.  

Due to the development of wholesale electricity prices in recent years, continuous feed-in from conventional 

power stations is often no longer economical. DSOs who were unable to meet their entire grid load from the 

upstream network due to inadequate network dimensioning have to fear high costs for local power stations 

that are essential for the system so that those power plants can constantly provide enough capacity. 

Consequently, these DSOs then also expanded their grid connection to the upstream network operator, which 

in turn is reflected in the number of investment measure requests submitted to the Bundesnetzagentur. 

This shows that DSOs cannot rely on distributed feed-in when planning long-term network dimensioning. 

There are no contractual commitments for the payment of avoided network charges in the current rules of 

section 18 StromNEV that would require, for example, a distributed power station to provide continual or 

selective feed-in. A preliminary assessment tells us that introducing such a rule would also not be helpful 

âíãÕňļí Õ āíĢíĸÕŃĉĩĢ ĵěÕĢŃƖļ ĵĸĩøĉŃÕâĉěĉŃś ãÕĢĢĩŃ âí ļíãňĸíé ŃĆĸĩňāĆ Õœĩĉéíé ĢíŃŔĩĸĘ ãĆÕĸāíļ ÕĢé ŃĆíĸíøĩĸí 

further long-term (more than 10 years) fiĢÕĢãĉĢā ĩø ļňãĆ øÕãĉěĉŃĉíļ ŃĆĸĩňāĆ ŃĆí ĢíŃŔĩĸĘ ňļíĸļƖ ěĩãÕě ĢíŃŔĩĸĘ 
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charges would be necessary. Adequately dimensioning the network has regularly proven to be more efficient 

than constantly having to maintain reserve capacity.71 

Conclusion 

The changes to avoided network charges introduced by the NEMoG have been effective. Capping the avoided 

network charges and eliminating them for volatile generators reduced avoided network charges from around 

ƥǗźǚâĢ ĉĢ ǗǕǖǜ Ńĩ ÕĸĩňĢé ƥǞǙǗġ ĉĢ ǗǕǗǕź #ļ øĸĩġ ǗǕǗǘŹ ĢíŔěś ãĩġġissioned conventional distributed power 

stations will not receive avoided network charges. Accordingly, the avoided network charges will continue to 

decline from that time onward. 

Nevertheless avoided network charges paid to distributed power stations still make up 5% of electricity 

ãňļŃĩġíĸļƖ ĢíŃŔĩĸĘ ãĆÕĸāíļ ĩœíĸ ŃĆí ěĩĢā Ńíĸġź 

After 15 years of regulation and 10 years of network development planning it cannot be ascertained that 

distributed power stations, either renewable or conventional, save network infrastructure costs. 

6.5 Transfer of electricity networks 

Section 26(2) to (5) of the ARegV states that when part of an energy supply network is transferred to another 

operator, the regulatory authority will decide how the revenue cap for the network is to be split between the 

operators concerned. Partial network transfers occur in particular when a local authority grants rights of way 

for the purpose of operating energy supply networks to a different operator (section 46 of the Energy Industry 

Act (EnWG)). The decision is taken by either the Bundesnetzagentur or a federal state regulatory authority, 

depending on which authority is responsible for the operator transferring part of a network. 

The 2016 amendment to the ARegV has led to substantial changes in the procedure for splitting the revenue 

caps. According to section 26(3-5) ARegV as applicable since September 2016, when an energy supply network 

is partly transferred to a different network operator the regulatory authority must define ex officio the shares 

of the revenue caps for the part of the network being transferred if the affected parties do not come to an 

agreement. 

As at 31 December 2020, the Bundesnetzagentur had received 42 applications for electricity network transfers 

in 2020. The following graph shows the number of applications made in the last six years. 

                                                                    

71 It was in this context that the Enervie Vernetzt GmbH case became publicly known in 2014. Since it was no longer possible to provide 

security of supply in the Enervie distribution network without operation of the distributed power stations, which had become 

economically unfeasible, these Enervie power stations were supposed to maintain reserve capacity. In addition, Enervie's network 

area could not be fully supplied through Amprion's transmission system. A search for other solutions for the network charges ensued 

due to the dramatic economic consequences. As a result, Enervie also expanded its connection to the grid to the upstream network 

operator, see https://www.energate-messenger.de/news/148029/enervie-und-bundesnetzagentur-skizzieren-loesung-fuer-

versorgungssicherheit. 

https://www.energate-messenger.de/news/148029/enervie-und-bundesnetzagentur-skizzieren-loesung-fuer-versorgungssicherheit
https://www.energate-messenger.de/news/148029/enervie-und-bundesnetzagentur-skizzieren-loesung-fuer-versorgungssicherheit
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Figure 67: Network transfer notifications/applications 

In 2020, Ruling Chamber 8 took decisions on 60 electricity network transfers, including network transfers 

from previous years. 

6.6 Individual network charges ǎ StromNEV section 19(2) 

Individual network charges can be agreed with the network 

operator by individual companies entitled to do so and, subject to 

the legal criteria, lead to a reduction in network charges for the 

company in question. 

Revenue missed due to the conclusion of individual network 

charge agreements may be passed on to the final customers as a 

pro-rata surcharge on the network charges (surcharge under 

section 19 StromNEV). 

Individual network charges are granted as a reduction on the general network charge to network users 

meeting certain defined criteria. Section 19(2) StromNEV therefore essentially grants privileges to final 

consumers whose specific consumption behaviour makes an individual contribution to lowering and/or 

avoiding network costs. A distinction is currently made between atypical network users as per section 19(2) 

sentence 1 StromNEV and electricity-intensive network users as per section 19(2) sentence 2 StromNEV. 

While atypical network users shift their peak load to outside the network's peak load period, electricity-

intensive network users have at the same time even and permanent consumption patterns. The criteria for 

determining these individual network charges were clarified and defined in the Bundesnetzagentur's decision 

of 11 December 2013 (BK4-13-739). 

The approval procedure to be followed when agreeing individual network charges was replaced by a 

notification procedure as a result of the provisions effective from 1 January 2014 on appropriate arrangements 

for setting individual network charges under section 19(2) StromNEV (ruling BK4-13-739 of 11 December 

2013). Individual network charges are no longer verified in an approval procedure before they take effect, but 

are notified to the regulatory authority responsible and may then be subject to ex-post checks. 

Final consumers are able to notify agreements with network operators for individual network charges as 

provided for by section 19(2) StromNEV by 30 September of each year. After the end of each billing period, the 
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final consumers are required to provide the regulatory authority responsible with proof of compliance with 

the criteria for appropriately setting individual network charges. 

The first notifications for individual networ k charges under the Bundesnetzagentur's responsibility were 

registered and settled for 2014. The number of final consumers actually granted individual network charges 

rose continually up to 2021. 

Individual network charges are granted as a reduction on the general network charge to network users 

meeting certain defined criteria. Section 19(2) StromNEV therefore essentially grants privileges to final 

consumers whose specific consumption behaviour makes an individual contribution to lowering and/or 

avoiding network costs. A distinction is currently made between atypical network users as per section 19(2) 

sentence 1 StromNEV and electricity-intensive network users as per section 19(2) sentence 2 StromNEV. 

While atypical network users shift their peak load to outside the network's peak load period, electricity-

intensive network users have at the same time even and permanent consumption patterns. The criteria for 

determining these individual network charges were clarified and defined in the Bundesnetzagentur's decision 

of 11 December 2013 (BK4-13-739). 

The approval procedure to be followed when agreeing individual network charges was replaced by a 

notification procedure as a result of the provisions effective from 1 January 2014 on appropriate arrangements 

for setting individual network charges under section 19(2) StromNEV (ruling BK4-13-739 of 11 December 

2013). Individual network charges are no longer verified in an approval procedure before they take effect, but 

are notified to the regulatory authority responsible and may then be subject to ex-post checks. 

Final consumers are able to notify agreements with network operators for individual network charges as 

provided for by section 19(2) StromNEV by 30 September of each year. After the end of each billing period, the 

final consumers are required to provide the regulatory authority responsible with proof of compliance with 

the criteria for appropriately setting individual network charges. 

The first notifications for individual network charges under the Bundesnetzagentur's responsibility were 

registered and settled for 2014. The number of final consumers actually granted individual network charges 

rose continually up to 2021. 

 

7. Electric vehicles/charging stations and load control 

7.1 Electric vehicles/charging stations 

The federal government's target in its programme to promote electromobility is for there to be one million 

electric vehicles on Germany's roads by 2022. To enable this target to be met, incentives have been created 

both for the purchase of electric vehicles and for the deployment of the required private and public 

infrastructure nationwide. For the operators of electricity supply networks, the programme to promote 

electromobility means a large number of new consumption units that need to be connected to and supplied 

by the existing distribution networks. The charging capacities, which are high compared to normal household 

applications, and the potentially high simultaneous demand in the evenings are creating new challenges for 

the network operators. 
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The network operators are therefore reliant on sufficient information about the number and location of 

electric vehicle recharging points in their networks in order to be able to guarantee forward-looking capacity 

planning and the safe operation of their networks at all times. Recharging points installed in private 

households could theoretically be connected without involving the network operator because the capacity of 

some existing building connections is sufficient. Because of this, a provision was incorporated into section 19 

of the Low Voltage Connection Ordinance (NAV) in March 2019 requiring all electric vehicle charging 

infrastructure to be notified to the network operator. In addition, the operation of charging infrastructure 

with a capacity exceeding 12 kVA requires the prior agreement of the network operator, with the network 

operator having two months to investigate and respond to a request for agreement. If agreement is refused, 

the network operator must give the reasons in writing and must specify any remedial measures that could be 

taken by the network or infrastructure operator and the time needed for these measures. 

In 2020, the network operators were notified of a total of 50,372 recharging points in accordance with 

section 19(2) NAV.72 This figure includes both public recharging points and all private recharging points that 

are to be notified to the network operators and so is not identical to the number of recharging points 

published by the Bundesnetzagentur.73 In view of the large number of electric vehicles registered in 2020 

(194,163 fully electric vehicles and 200,469 plug-in hybrids), it can be assumed that more recharging points, in 

particular private recharging points, were connected than are known to the network operators.74 In the 

2020 report on the status and expansion of the distribution systems the network operators stated that they 

assumed there were a large number of private recharging points that had not been notified. In 412 cases, it was 

not immediately possible for network operators to agree to the charging infrastructure being connected. 

The most common reasons for network operators refusing agreement were: 

ǒ inadequate capacity and fuse capacity of the existing building connection; 

ǒ lack of capacity in the network; 

ǒ risk of voltage limits being exceeded; 

ǒ lack of short-circuit capacity in the network; and 

ǒ lack of agreement with the property/premises owners. 

                                                                    

72 A recharging point is defined in section 2 para 6 LSV as infrastructure that is suitable and intended for charging electric vehicles and 

that is capable of charging only one electric vehicle at a time. The number of recharging points accessible to the public is therefore 

equal to the number of electric vehicles that can be charged at public points at any one time. 

73 According to section 2 para 9 LSV, a recharging point is accessible to the public if it is located either on public street space or on 

private property, provided that the parking space belonging to the recharging point can actually be used by an indeterminate group of 

persons or a group that can only be defined on the basis of general characteristics. 

74 Kraftfahrt -Bundesamt (2021), press release no 02/2021, vehicle registrations in December 2020 and annual figures, last accessed on 

26 October 2021 at 

https://www.kba.de/DE/Presse/Pressemitteilungen/Fahrzeugzulassungen/2021/pm02_2021_n_12_20_pm_komplett.html (in 

German). 

https://www.kba.de/DE/Presse/Pressemitteilungen/Fahrzeugzulassungen/2021/pm02_2021_n_12_20_pm_komplett.html
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The most common measures proposed to charging infrastructure operators to remedy the reasons for not 

being able to connect infrastructure were: 

ǒ modernising and upgrading the building connection; 

ǒ installing a new building connection; 

ǒ installing load management/restricting the charging capacity; 

ǒ recommending smaller-scale charging infrastructure; and 

ǒ reinforcing (transformer station, conductor cross-section) and expanding the network. 

The average time needed for the network operators' remedial measures was said to be between one and two 

months. Delays were longer in the few instances in which expansion measures were necessary. 

Key to the success of electromobility alongside successful integration into the electricity networks is the 

nationwide deployment of interoperable and publicly accessible charging infrastructure. At EU level, 

requirements for the operation of charging infrastructure accessible to the public and for the interoperability 

of the technology used were therefore introduced in 2014 in Directive 2014/94/EU on the deployment of 

alternative fuels infrastructure. Germany was the first country to transpose the requirements into national 

law with the Charging Station Ordinance (LSV), which entered into force on 17 March 2016. The LSV specifies 

minimum technical requirements for the safe and interoperable deployment and operation of electric vehicle 

recharging points accessible to the public. These include binding provisions on the charging plugs used and an 

obligation to notify the Bundesnetzagentur. 

The Bundesnetzagentur has been recording the notifications from operators of normal and high-power 

recharging points since July 2016 with a view to assessing the safety and interoperability requirements 

applicable to publicly accessible recharging points. All recharging points accessible to the public that have 

been taken into operation since the ordinance entered into force as well as all high-power recharging points 

with a capacity of more than 22 kW are subject to the notification obligation. In addition, recharging points 

accessible to the public that are not subject to the notification obligation may be voluntarily notified to the 

Bundesnetzagentur. Further information can be found at 

https://www.bundesnetzagentur.de/ladeinfrastruktur . 

Since the first revision of the LSV in June 2017, operators of publicly accessible recharging points are also 

required to enable electric vehicle users to charge their vehicles on an ad hoc basis without entering into a 

long-term contract for authentication and use. The second revision of the LSV is due to introduce stricter 

requirements, including for ad hoc recharging, in 2021. Operators are required to enable payment using 

standard debit and credit cards by 1 July 2023. The revised version also sets out additional requirements for 

the availability of digital interfaces and strengthens the Bundesnetzagentur's responsibilities. 

The Bundesnetzagentur was notified of a total of 23,363 charging stations with 45,369 recharging points by 

1 July 2021, of which 38,876 recharging points had a power less than or equal to 22 kW (normal-power 

recharging points) and 6,493 were high-power recharging points. A total of 5,270 of these charging stations 

and 10,521 of these recharging points were taken into operation in 2020. 

https://www.bundesnetzagentur.de/ladeinfrastruktur
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The recharging points for electric vehicles notified are spread across the federal states as follows: 

 

Table 73: Notified charging infrastructure by federal state (as at July 2021) 

In April  2017, the Bundesnetzagentur started publishing an interactive map of charging stations on its website 

showing all notified normal and high-power recharging points. Key information is shown, such as the 

location of the charging station, the type of plug with its power and the operator. It is also possible to visualise 

the regional distribution of charging infrastructure using a heat map. The map can be found at 

https://www.bundesnetzagentur.de/ladesaeulenkarte. 

Federal state Charging stations Recharging points
High-power 

recharging points

Baden-Württemberg 3,885                     7,484                       1,185   

Bavaria                     4,900                       9,436                       1,125   

Berlin                        744                       1,411                          158   

Brandenburg                        485                          962                          163   

Bremen                        198                          385                            51   

Hamburg                        702                       1,401                          174   

Hesse                     1,571                       3,042                          441   

Mecklenburg-Western Pomerania                        246                          481                            76   

Lower Saxony                     2,644                       5,070                          765   

North Rhine-Westphalia                     4,046                       7,848                          845   

Rhineland-Palatinate                        966                       1,862                          410   

Saarland                        174                          359                            52   

Saxony                        929                       1,893                          340   

Saxony-Anhalt                        421                          821                          175   

Schleswig-Holstein                        953                       1,885                          283   

Thuringia                        499                       1,029                          250   

Electricity: notified charging infrastructure by federal state

As at 1 July 2021

https://www.bundesnetzagentur.de/ladesaeulenkarte
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Figure 68: Charging stations in Germany notified pursuant to the LSV, as at July 2021 

Publisher: Bundesnetzagentur
Source: © GeoBasis-DE/ BKG 2021

As at: 1. July 2021

Electricity:charging stations in Germany notified pursuant to the LSV
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The LSV prescribes mandatory plug standards for recharging points accessible to the public in order to ensure 

interoperability. Direct current recharging points must be equipped with at least one "Combo 2" vehicle 

connector. Alternating current recharging points require a "Type 2" plug system. There are still differing 

requirements for alternating current recharging points, depending on their charging capacity. Normal-power 

recharging points with alternating current must have a "Type 2" socket outlet, while high-power recharging 

points require a "Type 2" vehicle connector. Any number of additional plugs may be provided at each charging 

point. The graph below shows the distribution of widely-used plugs at the notified recharging points. It should 

be remembered that recharging points may have several plug options and there are also older, existing 

recharging points that are not subject to the plug requirements of the LSV. The percentages relate in each case 

to all charging plugs at notified recharging points. 

 

Figure 69: Breakdown of charging plugs by type in Germany 

The charging capacities of the recharging points are distributed as shown in Figure 70. It can be seen that most 

of the recharging points are normal ones with a power less than or equal to 22 kW. The charging capacity most 

frequently mentioned in the recharging point notifications to the Bundesnetzagentur was 22 kW. There are 

also a large number of publicly accessible recharging points with 3.7 kW (AC Schuko), 11 kW/22 kW 

(AC Type 2), 43 kW/150 kW (DC Combo connector) and 50 kW (DC CHAdeMO). An increasing number of 

high-power charging stations with "DC Combo connector" plugs and a power less than or equal to 350 kW are 

now being installed. 
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Figure 70: Breakdown of recharging point capacities in Germany 

Since 2018, the Bundesnetzagentur has been working together with the PTB (Physikalisch-Technische 

Bundesanstalt ǒ National Metrology Institute) and now also records the public keys for the notified 

recharging points. The user can enter the verification key on the metering equipment into verification 

software provided by the e-mobility provider.  

With this software, the user can verify whether the meter data given in the invoice are identical to the actual 

meter results and are also actually from the recharging point at which the vehicle was charged. The charging 

station information published on the Bundesnetzagentur's website now includes the public keys for the 

charging stations concerned. 

No reliable picture emerged from the data supplied by the providers surveyed on the prices payable for 

charging electric vehicles at publicly accessible recharging points (406 out of about 1,400 providers did not 

give any information). The data supplied suggest ǒ with all due caution ǒ that, on average, there are significant 

differences between the prices charged by providers to their own customers (users of the providers' recharging 

point access schemes), ad hoc customers (section 4 LSV) and third-party e-mobility providers. The 

Bundeskartellamt is currently carrying out a sector inquiry into the provision and marketing of publicly 

accessible charging infrastructure for electric vehicles; one aim is to examine the conditions and prices at 

public charging facilities from a competition perspective. The results of the inquiry will be summarised and 

published in a report. (See also III.C "Selected activities of the Bundeskartellamt".) 

7.2 Load control 

Section 14a EnWG gives DSOs at the low-voltage level the ability to use consumers' flexibility. They are able to 

conclude load control agreements in the interest of the grid with final consumers with controllable 

(previously interruptible) loads in return for a reduction in the network charge. The aim is to prevent these 

loads from consuming a large amount of electricity from the low-voltage network at times when 
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consumption is already high and from thus causing localised overloading. The arrangement is essentially 

designed for loads such as night storage heating systems, heat pumps and electric vehicles. 

 

Figure 71: Market locations with load control by federal state 

A total of 699 out of the 840 network operators surveyed stated that they took advantage of the provision and 

levied reduced network charges for a total of 1,776,765 market locations with load control. The number of 

market locations with load control is 274,405 higher than in the previous year, but this is due to data being 

provided by one additional DSO that had not reported data in previous years. Without these additional data, 

the number would be around 15,597 higher than in the previous year. The regional distribution is shown in 

Figure 71. As in previous years, the chart shows a high concentration in Baden-Württemberg, Bavaria and 

North Rhine-Westphalia, with considerably more than half of all the market locations with load control in 

these three southern and western federal states. The reason for this is likely to be historical, since the 

provision was originally intended to create stable demand for the constant production by nuclear and coal-

fired power plants. 
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Figure 72: Breakdown of market locations with reduced network charges by load type 

It is still the case that almost all the market locations with load control are for heating systems (see Figure 72), 

and direct electric heating also accounts for most of the "Other" loads, with only a few sprinkler or street 

lighting systems also counted in this category. It should be noted that, due to incorrect data being reported by 

a network operator in the previous year, the share of "Other" loads is five percentage points lower than in the 

previous reporting period and the share of heat pumps is five percentage points higher. There are also other, 

normal changes in the shares accounted for by the different types of load, as seen in the previous year. For 

example, the share of night storage heating systems is down by more than two percentage points compared 

with the previous year, while the share of heat pumps is actually up by two percentage points or, taking into 

account the incorrect data, up by a total of seven percentage points. The share of electric vehicle charging 

infrastructure is now 0.61% (previous year: 0.38%). 

The average reduction in the network charge given by network operators in return for load control is 

about 57%, which corresponds to an average discount of 3.76 ct/kWh. As the size of the discount is not 

specified by regulation, there is a wide range of reductions offered by network operators. The highest discount 

is 84% of the general charge for the use of the network, while the lowest is just 5%. By contrast, the differences 

between the various types of load are negligible. Developments compared with the previous years are also 

hardly noticeable. 

It is still also clear that in very few cases does the "control" of consumption behaviour really mean "smart" 

intervention based on the current status of the network. The use of the different load control technologies for 

night storage heating systems and for heat pumps is very similar. Just under 60% of the network operators use 

ripple control, while just 1% use the more modern remote control technology. Between 2% and 5% of the 

network operators do not use any control technology at all, while about a third use time switching. The use of 

control technology for charging infrastructure for electric vehicles is very different. Ripple control accounts 

for only about a third, remote control technology here again accounts for only around 2%, but only just 
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over 14% of network operators use time switching. What is striking, however, is that no control technology at 

all is used by around 43% of network operators for electric vehicle charging infrastructure, which accounts for 

a very small proportion of controllable loads. Figure 73 shows a more detailed breakdown of the control 

technologies used. 

 

Figure 73: Load control technology 

As far as a move to more modern technology is concerned, there has been no significant change from last 

year. In future, any loads wishing to benefit from the arrangements in section 14a EnWG must be fitted with 

smart meters. This applies as soon as the BSI has determined the technical feasibility. The advantage of smart 

metering systems compared to time switches and ripple control, which are mainly used at present, is that they 

support bidirectional communication. In future, therefore, network operators will be able to retrieve data on 

the current status of the load and on the status of the control actions. Another advantage of smart metering 

systems not generally offered by time switches is that it is possible to easily change a pre-set control profile 

and carry out ad hoc control actions not within a profile. 
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D System services 

Guaranteeing system stability is one of the core tasks of the TSOs and is performed using system services. 

System services include maintaining the system frequency by contracting and using the three types of 

balancing services: frequency containment reserves (FCR), automatic frequency restoration reserves (aFRR) 

and manual frequency restoration reserves (mFRR). They also include procuring energy to cover losses, 

maintaining voltage stability in particular by means of reactive power, providing black start capability, system 

restoration, inertia, and other technical requirements immediately related to network operation. National and 

cross-border redispatching and countertrading, TSOs' and DSOs' feed-in management measures, and 

contracting and using grid reserve plant capacity are, technically speaking, also system services. These are 

looked at separately in I.C.5. Interruptible loads under the Interruptible Loads Ordinance (AbLaV) and the 

provision of the capacity reserve and special grid facilities are also part of the range of tasks. 

1. Costs for system services 

The net costs for the above-mentioned services that are recovered through the network charges amounted 

to around ƥǗŹǕǖǝźǘġ ĉĢ 2020 (2019: ƥǖŹǞǘǖźǗġǇź75 Major costs in 2020 were the costs of reserving and using grid 

reserve power plants at around ƥǗǝǗźǝġ ǆǗǕǖǞŽ ƥǗǜǝźǖġż ňĵ 2%), national and cross-border redispatching 

at ƥǗǗǕźǚġ ǆǗǕǖǞŽ ƥǗǗǜźǗġż éĩŔĢ 3%), the estimated claims for compensation for feed-in management 

measures at ƥǜǛǖźǗġ ǆǗǕǖǞŽ ƥǜǕǞźǚġż ňĵ 12%) and loss energy at about ƥǘǞǝźǝġ ǆǗǕǖǞŽ ƥǘǗǖźǗġż ňĵ 24%). The 

increase in the costs for loss energy is due to the increase in procurement prices. The reference price for loss 

energy under the determination on volatile costs for loss energy rose from ƥ37.90/MWh in 2019 

to ƥǚǖźǕǖŷd¸Ć ĉĢ 2020. 

There was a considerable decrease in the costs for contracting FCR, aFRR and mFRR, which totalled ƥǖǚǗźǙġ 

(2019: ƥǗǝǚźǜġż éĩŔĢ 47%). The decrease is due to the following reasons. There was a decrease in the costs for 

contracting FCR (2020: ƥǘǚźǜġż ǗǕǖǞŽ ƥǙǛźǙġǇ âíãÕňļí ĩø ŃĆí ĉĢãĸíÕļí ĉĢ ãĩġĵíŃĉŃĉĩĢ ŔĉŃĆĉĢ ŃĆí ĉĢŃíĸĢÕŃĉĩĢÕě 

F1z ãĩĩĵíĸÕŃĉĩĢ ļãĆíġíź §Ćíĸí ŔÕļ Õ éíãĸíÕļí ĉĢ ŃĆí ãĩļŃļ øĩĸ ãĩĢŃĸÕãŃĉĢā ÕFzz ǆǗǕǗǕŽ ƥǝǗźǛġż 

2019: ƥǖǖǝźǛġǇ ÕĢé ġFzz ǆǗǕǗǕŽ ƥǘǙźǗġż ǗǕǖǞŽ ƥǖǗǕźǜm) because of the abolition of the mixed price 

procedure. The application of the mixed price procedure in the tendering for aFRR and mFRR from 

October 2018 to July 2019 resulted in lower energy prices and higher capacity prices for aFRR and mFRR 

compared with the previous award procedure. The return to the old award procedure led to lower average 

capacity prices again for aFRR and mFRR and ǒ as a result ǒ to lower costs for contracting aFRR and mFRR. 

TenneT, TransnetBW and Amprion tasked third parties to reserve and operate special grid facilities with a 

capacity of 1,200 MW in accordance with section 11(3) EnWG (in the version of 17 July 2017 and repealed in 

the version of 16 July 2021) in order to be able to restore the security and reliability of the electricity supply 

system in the event of an actual local outage of one or more facilities in the transmission system. The TSOs 

awarded 300 MW of capacity in each of the four regions in southern Germany; the facilities will be set up for 

                                                                    

75 The "capacity reserve costs" were a new addition in 2020. They are newly included in the costs for system services. 
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ten years and will start operation in autumn 2022 or in 2023. The costs for the whole ten-year period of 

operation amount to around ƥǗźǛâĢź §Ćíļí ãĩļŃļ Õĸí ļňĵĵěíġíĢŃíé âś āíĢíĸÕŃĉĩĢ ãĩļŃļź76 

Since 1 October 2020, a capacity reserve has been in place in accordance with section 13e EnWG. The power 

plants in the capacity reserve do not operate in the electricity market but start up at the TSOs' request when it 

is not possible to balance supply and demand despite free pricing on the electricity exchange and the use of 

balancing energy. The capacity reserve is made up of eight generation plants with a total capacity of 1,056 MW 

that are remunerated with an award price of ƥǛǝŹǕǕǕŷǆd¸ƇśíÕĸǇź §Ćí ĵĸĩœĉļĉĩĢÕě ãĩļŃļ øĩĸ ĘííĵĉĢā ŃĆí ĵěÕĢŃļ 

in the capacity reserve between October and December 2020 amount to ƥǖǝźǕġź 

                                                                    

76 Generation costs are defined in the glossary. 
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Figure 74: Costs for system services recovered through the network charges 

The total costs for congestion management measures (redispatching using operational and grid reserve power 

plants, countertrading, feed-in management) were higher than in 2019 at ƥǖŹǘǞǝźǛġ ǆļíí Õěļĩ I.C.5). Figure 74 

shows the development in the costs for system services from 2017 to 2020. The chart below shows a 

breakdown of the costs for 2020. 

76.6

54.0

14.9

280.4

12.9

6.7

432.1

29.2

296.1

183.9

609.9

26.9

85.2

352.9

156.1

332.7

33.0

5.9

113.3

1.6

54.2

2.0

9.8

64.5

52.5

6.2

288.0

11.0

7.4

388.2

36.0

278.5

137.3

635.4

28.1

46.4

118.5

120.7

321.2

9.6

7.7

227.2

64.2

196,5

81.6

709.5

28.0

35.7

82.6

34.2

398.8

9.6

9.3

220.5

134.1

194.8

88.0

761.2

31.8

18.0

FCR

aFRR

mFRR

Loss energy

Reactive power

Black start capability

National and cross-border
redispatching

Countertrading

Domestic and foreign grid
reserve contracting

Domestic and foreign grid
reserve use

Feed-in management
(estimated compensation

claims)

Interruptible loads (AbLaV)*

Capacity reserve

Electricity: costs for system services recovered through the network 
charges ǂơĝǃ

2017 2013 2018*Financedthrough the AbLaV surcharge



200 | I D ELECTRICITY MARKET 

 

 

Figure 75: Breakdown of the costs for system services and for congestion management measures in 2020 

2. Balancing services 

Since the introduction of the balancing energy market on 

2 November 2020 (first delivery day: 3 November 2020) there are 

separate, successive markets for balancing capacity and balancing 

energy for aFRR and mFRR. Previously, balancing energy could 

only be delivered by providers successfully bidding in the capacity 

market; now, balancing energy may be delivered by all pre-

qualified providers and ǒ in contrast to the previous design of the 

tendering process ǒ is independent of participation in the capacity 

market. 

The balancing capacity market has had a different function since 

2 November 2020. The bids accepted on the balancing capacity 

market serve as an "insurance product". They ensure that sufficient balancing energy is available if there is 

an outage in the balancing energy market, for instance because of technical problems. The energy from the 

"surplus" bids that are not needed to meet demand is released by the TSOs and can be marketed elsewhere. 

The aim of this is to increase the liquidity of the intraday market. 

For the time being, the product validity periods in the balancing energy market will be the same as in the 

balancing capacity market (six products with a validity period of four hours each). The balancing energy 

market opens when the bids in the capacity market are awarded and closes one hour before the start of the 

product validity period. The product validity periods and gate closure times will be adjusted when the 
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The TSOs contract balancing capacity and use it in the form of balancing energy as required to continuously 

balance demand and generation in the electricity supply system and thus maintain the stability and frequency 

of the system. The provision of balancing capacity and/or balancing energy is referred to as balancing 

services.77 The TSOs can contract and use three types of balancing service that are used in a certain order: 

ǒ Frequency containment reserves (FCR) ǒ FCR are used to maintain the system frequency. They regulate 

positive and negative frequency deviations in the electricity system automatically and continuously 

wit hin 30 seconds. The period of time covered for each disturbance is from zero to 15 minutes. After 

15 minutes, the capacity must be released so that it is available again to regulate new, unforeseeable 

frequency deviations. The energy delivered is not metered or charged for.78 

ǒ Frequency restoration reserves with automatic activation (aFRR) ǒ aFRR are a type of frequency 

restoration reserve used to restore the system frequency to the nominal frequency of 50 Hz after a 

disturbance. They must be fully available within five minutes of activation by the connecting TSO. The 

period of time covered for each disturbance is from 30 seconds to 15 minutes. 

ǒ Frequency restoration reserves with manual activation (mFRR) ǒ mFRR are also a type of frequency 

restoration reserve. They are used to support or replace aFRR and must be fully available within 

15 minutes. mFRR are usually provided as scheduled deliveries at 15-minute intervals. 

The following figure shows the order and time frame for the use of the different types of balancing service. 

 

Figure 76: Order and time frame for the use of balancing services 

                                                                    

77 Commission Regulation (EU) 2017/2195 of 23 November 2017 establishing a guideline on electricity balancing, Article 2 point (3) 

78 Only balancing capacity prices are paid for FCR. Balancing energy prices are not paid because the positive and negative capacity 

delivered averages out to zero. On average, in the course of a contract period, the same amount of electrical energy is fed into the grid 

as is withdrawn. In addition, charging balancing energy prices would entail considerable transaction costs as a result of continuous 

frequency balancing. 
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A distinction is made between positive and negative balancing services. If, at any one time, less energy is fed 

into the system than is required, the system frequency will be below the nominal frequency of 50 Hz. Positive 

balancing services are required to restore the system frequency to the nominal frequency. In this case, the TSO 

will ǒ on a short-term basis ǒ need more energy to be fed into the system and/or less energy to be consumed. 

The TSO procures both types of balancing service from balancing service providers. If, at any one time, more 

energy is fed into the system than is required, there will be too much power in the system and the system 

frequency will be above the nominal frequency of 50 Hz. In this case, the TSO will ǒ on a short-term basis ǒ 

need negative balancing services in the form of electricity consumers withdrawing more electricity from the 

system and/or electricity generators feeding less electricity into the system. The TSO also procures these 

services from balancing service providers. 

A grid control cooperation comprising the control areas of the four responsible TSOs (50Hertz, Amprion, 

TenneT and TransnetBW) has been in place in Germany since 2010. The cooperation creates a nationally 

uniform, integrated market mechanism for aFRR and mFRR and thus optimises the costs of using balancing 

capacity for the whole of Germany. Under the cooperation, the imbalances in the individual control areas are 

netted so that only what remains has to be compensated for by using balancing services. Inefficient use in the 

different control areas is almost completely eliminated and the volume of balancing capacity required is 

reduced. 

Module 1 of the national cooperation, which aims to prevent the inefficient use of aFRR, has been expanded 

over the past few years into an international cooperation. Under the International Grid Control Cooperation 

(IGCC), Germany cooperates with Denmark, the Netherlands, Switzerland, Czechia, Belgium, Austria, France, 

Croatia and Slovenia to avoid the inefficient use of balancing services. Since no fixed transmission capacity at 

the borders is reserved for the cross-border exchange of energy (only the free capacity available can be used to 

exchange the balancing energy), the TSOs in each country still need to contract sufficient balancing capacity 

nationally to cover their own requirements. The cooperation under IGCC is, however, reflected by the 

decrease in the activated volumes of aFRR and, indirectly, mFRR (see also 3.3). 

2.1 Tendering for balancing capacity 

The TSOs responsible for the control areas in Germany procure the balancing capacity that they require for 

system balancing in national tendering processes in accordance with the provisions of the 

Bundesnetzagentur's determinations and approvals on FCR79, aFRR80 and mFRR. 

The tendering for the procurement of aFRR and mFRR was, however, redesigned following the entry into 

force of new European provisions.81 The new provisions require the TSOs to introduce a balancing energy 

market for aFRR and mFRR. The Bundesnetzagentur approved the TSOs' application for the introduction of a 

balancing energy market in Germany on 2 October 2019 (BK6-18-004-RAM). As of 2 November 2020 there are 

separate tendering processes for balancing capacity and balancing energy. In the past, balancing energy could 

                                                                    

79 Tendering in accordance with the decision of 13 December 2018 (BK6-18-006). See 3.1. 

80 Joint tendering by Germany and Austria since the beginning of 2020 in accordance with the decisions of 18 December 2018 (BK6-18-

064) and 12 December 2019 (BK6-19-160). See 3.3. 

81 Commission Regulation (EU) 2017/2195 of 23 November 2017 establishing a guideline on electricity balancing and Regulation (EU) 

2019/943 of the European Parliament and of the Council 5 June 2019 on the internal market for electricity 
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only be delivered by providers successfully bidding in the capacity market; now, balancing energy may be 

delivered by all pre-qualified providers and ǒ in contrast to the previous design of the tendering process ǒ is 

independent of participation in the capacity market. 

FCR are procured as a symmetric product. No distinction is made between positive and negative balancing 

services. Nor is a distinction made between "holding" and "delivering" FCR capacity and consequently there 

are no separate tendering processes for FCR capacity and energy and therefore no balancing energy market. 

In the past, balancing capacity was mainly provided by conventional power plants. It is now also increasingly 

being offered by battery storage systems. Renewable generators providing balancing capacity today include 

hydro power and, in particular, biogas plants. The continual increase in the share of renewable energy in 

electricity generation means that renewables will need to take on greater responsibility for the stability of the 

electricity supply in the future. To make it easier for flexible generators such as wind turbines to participate in 

the balancing markets, in June 2017 the Bundesnetzagentur issued new tendering conditions and publication 

requirements for aFRR and mFRR (BK6-15-158/159). As a result, in July 2018 the tendering frequency for aFRR 

was changed from one week to one calendar day. In addition, the product validity period was shortened 

considerably to four hours. These changes are essential in particular for wind and photovoltaic generators to 

be able to forecast capacity and decide on deployment. The changes to the conditions for mFRR included 

changing the tendering frequency from one working day to one calendar day. In addition, new rules were 

introduced on the minimum bid volumes and safeguards for both aFRR and mFRR. These framework 

conditions also apply in the balancing energy market. The balancing energy market is designed to make it 

easier for flexible generators to participate in the balancing markets because balancing energy bids can be 

submitted and changed up to one hour before the product is delivered. 

As from the delivery day 10 December 2019, the requirements for positive and negative aFRR and mFRR are 

determined not on a quarterly basis but in a dynamic process in which the individual requirements are 

determined for each four-hour product. 

The national grid control cooperation and the determinations issued by the Bundesnetzagentur contribute to 

increasing competition among balancing service providers by creating a national market for aFRR and mFRR 

and aligning the tendering conditions. By 1 April  2021, the number of pre-qualified balancing service 

providers stood at 29 for FCR (2020: 29; 2019: 30), 35 for aFRR (2020: 35; 2019: 37) and 38 for mFRR (2020: 40; 

2019: 45). The numbers of pre-qualified providers for FCR and aFRR have therefore remained stable, while 

there has been another slight decrease in the number of pre-qualified providers for mFRR. 

Procurement of FCR 

FCR procurement needs are determined jointly by ENTSO-E and are based on the simultaneous failure of the 

two largest power plant blocks within the network area. The total amount ǒ currently 3,000 MW ǒ is divided 

proportionally between the participating TSOs; the proportions are recalculated each year based on both the 

previous year's electricity feed-in and the load. 

Figure 77 shows a continued slight increase in the amount of FCR to be contracted by the German TSOs up 

to 2018. In 2019, the first deviation from this trend was recorded. There was also a slight decrease in 2020, with 

the volume of FCR tendered amounting to 573 MW. As there has been an overall decrease in generation in 
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Germany in the past few years compared with other countries, Germany's share in FCR has also decreased, as 

has its share in feed-in and load in continental Europe. 

 

Figure 77: FCR tendered in the control areas of 50Hertz, Amprion, TenneT and TransnetBW 

Procurement of aFRR 

Figure 78 shows that in 2020 there was another increase in the average volume of both positive and negative 

aFRR tendered. The average volume of positive aFRR tendered was 2,101 MW (2019: 1,903 MW) and the 

average volume of negative aFRR tendered was 2,022 MW (2019: 1,798 MW). 

 

Figure 78: aFRR tendered in the control areas of 50Hertz, Amprion, TenneT and TransnetBW 

Table 78 shows that the ranges for both positive and negative aFRR were larger than in previous years. This is 

due to the introduction at the end of 2019 of a dynamic process in which the balancing capacity requirements 
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are determined on a four-hourly basis; this leads to a wider range in the volumes tendered because, for 

instance, PV forecast errors do not need to be taken into account at night, but have a stronger impact during 

the day. 

 

Table 74: Range of aFRR tendered by the TSOs 

Procurement of mFRR 

Following an increase in the average volume of both positive and negative mFRR tendered in 2019, after a 

series of decreases in the previous years, there was a decrease in both volumes in 2020, with an average 

volume of positive mFRR of 1,151 MW and of negative mFRR of 672 MW. This trend is underscored by the 

ranges shown in Table 79, with the highest and lowest volumes tendered each lower than in the previous year. 

Min Max

2015 1,868 2,234

2016 1,973 2,054

2017 1,890 1,920

2018 1,869 1,907

2019 1,882 2,131

2020 1,618 2,218

2015 1,845 2,201

2016 1,904 1,993

2017 1,818 1,846

2018 1,745 1,820

2019 1,760 2,216

2020 1,682 2,251

Source: regelleistung.net

Electricity: range of aFRR tendered by the TSOs

Year
Capacity tendered (MW)

aFRR (positive)

aFRR (negative)
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Figure 79: mFRR tendered in the control areas of 50Hertz, Amprion, TenneT and TransnetBW 

 

Table 75: Range of mFRR tendered by the TSOs 
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2015 1,513 2,726

2016 1,504 2,779

2017 1,131 1,850

2018 641 1,419

2019 874 1,952

2020 337 1,406
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2.2 Use of balancing capacity 

Electrical energy can be stored only to a certain extent. To ensure that the amount of electrical energy 

generated is always the same as the amount of energy consumed, each generator and each consumer is 

allocated to a balancing group. Balance responsible parties (regional suppliers, electricity traders, suppliers, 

etc) are obliged to maintain the balance in their balancing group every quarter of an hour. In other words, the 

energy delivered to and drawn from the balancing group must balance each other out. Differences between 

the forecast and actual consumption of different balancing groups within the four control areas in Germany 

partly balance each other out (netting). Only the remaining difference ǒ the sum of all the balancing group 

imbalances within the national grid control cooperation (known as the control area balance) ǒ is compensated 

by using positive or negative balancing capacity through activating positive or negative balancing energy. 

Figure 80, which illustrates the total volume of aFRR tendered, shows a decrease in the average volume of 

aFRR used. By contrast, the highest volume of both positive and negative aFRR activated was higher than in 

the previous year. 

 

Figure 80: Average volume of aFRR used, including aFRR drawn and delivered under online netting in the 

national grid control cooperation 

In 2020, the total amount of positive aFRR activated was around 0.8 TWh (2019: 1.2 TWh), and the total 

amount of negative aFRR activated was 1.0 TWh (2019: 1.2 TWh). There was therefore a decrease in both 

amounts compared with the previous year. 

On average in 2020, just under 4% of the average volume of positive aFRR tendered and just under 5% of the 

average volume of negative aFRR tendered was used. At least 80% of the average balancing capacity held was 
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required in only six quarter hours of the year. The highest volumes of positive and negative aFRR requested 

correspond to around 75% and 45% of those tendered respectively. 

The Bundesnetzagentur publishes market data on balancing capacity on its SMARD platform, where it is 

possible to view graphs and tables of the procured and activated volumes of the different types of balancing 

capacity.82 

 

Figure 81: Frequency of use of mFRR 

At 3,230, the total number of requests for mFRR was considerably lower than in the previous year. Overall, 

there were 974 requests for negative mFRR in 2020 (2019: 3,042) and 2,256 requests for positive mFRR 

(2019: 5,271).83 

                                                                    

82 https://smard.de/home/marktdaten/78?marketDataAttributes={"resolution":"hour","from":1535148000000,"to":1536097532454, 

"moduleIds":[18000426,18000427,18000428,18000429],"selectedCategory":null,"activeChart":true,"region":"DE","style":"color"} 

83 The number of requests for aFRR is not illustrated separately because it is requested in nearly every quarter hour. 
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Figure 82: Average use of mFRR in the national grid control cooperation 

In the quarter hours in which mFRR were requested, on average 30% of the positive mFRR tendered and 36% 

of the negative mFRR tendered were used. There was a decrease in the average volume of positive mFRR 

requested from 438 MW in 2019 to 366 MW in 2020. At 253 MW, the average volume of negative mFRR 

requested in 2020 was considerably lower than in the previous year (2019: 411 MW). 

As with aFRR, however, it must be noted that in several quarter hours all or almost all of the mFRR balancing 

capacity held was required. In 35 cases, at least 80% of the average balancing capacity held was required. The 

total volume of positive mFRR held was requested in eight quarter hours. 

While aFRR are used in nearly all of the 35,040 quarter hours of a normal year, mFRR are only rarely used. 

Thus the actual frequency of use for aFRR is more or less the same as the possible frequency of use. By 

contrast, the volumes of positive and negative mFRR used in 2020 each amounted to less than 1% of the 

average volumes tendered. 

In 2020, a total of about 55 GWh of positive mFRR (2019: 186 GWh) and a total of 18 GWh of negative mFRR 

(2019: 102 GWh) were activated. 

Figure 83 illustrates the average use of aFRR and mFRR in each calendar week from 2015 to 2020. Following a 

relatively high level of use of aFRR and mFRR (from 2018 until mid-2019), the original downward trend from 

the years before 2018 can be seen again. This is probably mainly due to the following reasons. 

In response to the major imbalances in the German transmission system that occurred on three days in 

June 2019, the Bundesnetzagentur drew up a package of measures that was designed to improve the 

upholding of balancing group commitments and that took effect in the first quarter of 2020. The measures 

reinforced the provisions on balancing energy volumes in balancing groups every 15 minutes, introduced 
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early reporting of certain measurements to permit system imbalances to be cleared up and explained more 

quickly in future, and adjusted the penalty in the calculation of the imbalance price with the aim of creating a 

greater economic incentive to balance energy volumes in balancing groups.84 

As well as bringing in these structural measures, the Bundesnetzagentur opened six supervisory proceedings 

to investigate whether certain balance responsible parties had contributed to the major imbalances through 

individual i rregular behaviour. In five cases, the ruling chamber identified a breach of the balancing 

responsibilities by the parties that had caused significant imbalances. The other case was discontinued as the 

suspicion that was the subject of the proceedings could not be substantiated. 

In addition, the abolition of the mixed price procedure that had applied in the tendering for aFRR and mFRR 

from October 2018 to July 2019 and the return to the old award procedure based on capacity prices led to 

lower average capacity prices again and considerably higher energy prices for aFRR and mFRR and ǒ as a 

result ǒ to higher imbalance prices in 2020. 

Overall, there were greater incentives for balance responsible parties to fulfil their balancing responsibilities 

with utmost care, which was reflected in fewer imbalances in the system and consequently less use of aFRR 

and mFRR. 

 

Figure 83: Average volume of balancing capacity used (aFRR and mFRR) 

                                                                    

84 See decisions of 11 December 2019 (BK6-19-212, BK6-19-217 and BK6-10-218). 
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2.3 Imbalance prices 

While the costs for contracting balancing capacity are included in the network charges through the network 

capacity charge and are thus borne by consumers, the costs for the actual use of balancing capacity ǒ by 

activating balancing energy ǒ are settled under what is known as the imbalance settlement directly with the 

balance responsible parties causing the imbalance. 

Balancing energy is the electrical energy that is required to compensate for an imbalance in the system 

balance. While ǒ as described above ǒ only the control area balance is actually compensated by the use of 

balancing capacity, each individual imbalance in a balancing group has to be balanced out by the TSO 

responsible with positive or negative balancing energy and billed to the balancing group responsible for the 

imbalance (even if the imbalance caused can be compensated by an imbalance in another balancing group). 

The amount of balancing energy used is therefore usually several times higher than the amount of balancing 

energy actually activated. The imbalance price is determined for each quarter hour as a uniform single 

imbalance price applicable to all the control areas, which is basically calculated by dividing the total costs of 

the balancing energy used in the four control areas (based on the balancing energy price) with the 

corresponding total amount of balancing energy used in each quarter hour. The imbalance price thus has the 

effect of a surcharge that shares the costs for the balancing energy actually activated between the balance 

responsible parties that have caused an imbalance. 

The exact imbalance price calculation methodology is based on the Bundesnetzagentur's determination that 

came into effect in December 2012 (BK6-12-024). The aim of the determination is to provide better incentives 

for the proper management of balancing groups with a view to preventing system-relevant imbalances. The 

methodology in place since December 2012 for calculating the imbalance price is made up of three modules. 

Module 1 involves calculating the basic imbalance price based on the costs and revenues from using aFRR and 

mFRR; module 2 is the market-price coupling of the imbalance price as an "incentive component"; and 

module 3 is the "scarcity component" of the imbalance price in the form of the 80% criterion. 

The major imbalances in the German transmission system that occurred in June 2019 made it clear that the 

method for calculating the imbalance price needed to be changed. In 2020, the market-price coupling for the 

imbalance price was therefore amended.85 The new market-price coupling creates a stronger economic 

incentive for balance responsible parties to compensate for imbalances through electricity trading instead of 

using balancing energy and thus impedes arbitrage against the imbalance price. In 2021, the scarcity 

component of the imbalance price was then also amended.86 The new scarcity component in use since 

August 2021 aims to ensure that there is an economic incentive to compensate for imbalances through 

electricity trading even when there are large imbalances in the system and to prevent arbitrage against the 

imbalance price: it sets a minimum/maximum price for when there are large imbalances in the system ǒ when 

the balance within the national grid control cooperation is at least 80% of the aFRR and mFRR ǒ that 

increases/decreases disproportionately as the national grid control cooperation balance increases (parabola). 

                                                                    

85 See decision of 11 May 2020 (BK6-19-552) https://www.bundesnetzagentur.de/DE/Beschlusskammern/1_GZ/BK6-GZ/2019/BK6-19-

552/BK6-19-552_Beschluss_DB.html. 

86 See decision of 11 May 2021 (BK6-20-345) https://www.bundesnetzagentur.de/DE/Beschlusskammern/1_GZ/BK6-GZ/2020/BK6-20-

345/BK6-20-345_beschluss.html?nn=411978. 

https://www.bundesnetzagentur.de/DE/Beschlusskammern/1_GZ/BK6-GZ/2019/BK6-19-552/BK6-19-552_Beschluss_DB.html
https://www.bundesnetzagentur.de/DE/Beschlusskammern/1_GZ/BK6-GZ/2019/BK6-19-552/BK6-19-552_Beschluss_DB.html
https://www.bundesnetzagentur.de/DE/Beschlusskammern/1_GZ/BK6-GZ/2020/BK6-20-345/BK6-20-345_beschluss.html?nn=411978
https://www.bundesnetzagentur.de/DE/Beschlusskammern/1_GZ/BK6-GZ/2020/BK6-20-345/BK6-20-345_beschluss.html?nn=411978
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Table 76: Maximum imbalance prices 

In 2020, the highest imbalance price was around ƥǖǚŹǝǚǞŷd¸Ćź §Ćĉļ ĉġâÕěÕĢãí ĵĸĉãí ŔÕļ ĵĩļļĉâěí ĩĢ 

2 December 2020 because the technical price limit of ƥǞŹǞǞǞźǞǞŷd¸Ć øĩĸ âÕěÕĢãĉĢā íĢíĸāś ĵĸĉãíļ ãíÕļíé Ńĩ 

apply when the balancing energy market was introduced at the beginning of November 2020. The 

introduction of the balancing energy market and the abolition of the technical price limit meant that 

balancing energy bids of up to ƥǞǞŹǞǞǞźǞǞŷd¸Ć Ŕíĸí ĵíĸġĉļļĉâěíź FĩěěĩŔĉĢā ŃĆí ĉĢŃĸĩéňãŃĉĩĢ ĩø ŃĆí 

balancing energy market, bids up to this new technical price limit were submitted, accepted and ǒ for instance 

on 2 December 2020 ǒ activated and therefore formed the basis for the imbalance price. On 16 December 2020, 

the Bundesnetzagentur ordered the TSOs to re-introduce a technical ĵĸĉãí ěĉġĉŃ ĩø ƥǞŹǞǞǞźǞǞŷd¸Ć âíãÕňļí 

ŃĆí ÕœíĸÕāí ÕããíĵŃíé íĢíĸāś ĵĸĉãí ĵíĸ œÕěĉéĉŃś ĵíĸĉĩé ĆÕé âííĢ ƥǖǕŹǕǕǕŷd¸Ć or more on a number of 

occasions since the beginning of November 2020.87 The reason behind this was the risk of high imbalance 

prices re-occurring, which would have meant enormous financial risks for the balance responsible parties 

íœíĢ ŔĉŃĆ ļġÕěě ÕĢé ňĢÕœĩĉéÕâěí ĉġâÕěÕĢãíļź §Ćí ĵĸĉãí ířãííéíé ƥǚǕǕŷd¸Ć ĉĢ Õ ŃĩŃÕě ĩø ǞǙ quarter hours 

in 2020. 

In 2020, the average volume-weighted imbalance price (per quarter hour) within the national grid control 

cooperation in the case of a positive control area imbalance (short portfolio: balancing service providers 

reduce consumption or increase feed-in) was considerably higher than in the previous year at ƥǖǕǖźǞǝ/MWh 

(up ƥǗǚźǗǗŷd¸ĆǇź §Ćí ÕœíĸÕāí œĩěňġí-weighted imbalance price in the case of a positive control area 

imbalance was thus more than three times as high as the average (peak) intraday trading price in 2020.88 The 

average volume-weighted imbalance price in the case of a negative control area imbalance (long portfolio: 

balancing service providers increase consumption or reduce feed-in) was negative ƥǗǚźǛǜŷd¸Ć ÕĢé ŃĆňļ 

similar to the level in 2017 and considerably lower than in previous years. 

                                                                    

87 See decision of 16 December 2020 (BK6-20-370) https://www.bundesnetzagentur.de/DE/Beschlusskammern/1_GZ/BK6-

GZ/2020/BK6-20-370/BK6-20-370_Beschluss.html?nn=411978. 

88 Based on the EPEX SPOT average (peak) intraday trading price of ƥǘǗźǜǙŷd¸Ć øĩĸ 2020. 

Electricity: maximum imbalance prices

Year eÕĿąĥĞÕė ýĴąé ãĥĞĿĴĥė ãĥĥıíĴÕĿąĥĞ ǂơųd¸Ăǃ

2015 6,343.59

2016 1,212.80

2017 24,455.05

2018 2,013.51

2019 2,865.11

2020 15,859.10

Source: regelleistung.net

https://www.bundesnetzagentur.de/DE/Beschlusskammern/1_GZ/BK6-GZ/2020/BK6-20-370/BK6-20-370_Beschluss.html?nn=411978
https://www.bundesnetzagentur.de/DE/Beschlusskammern/1_GZ/BK6-GZ/2020/BK6-20-370/BK6-20-370_Beschluss.html?nn=411978
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Figure 84: Average volume-weighted imbalance prices 

3. European developments in the field of electricity balancing 

3.1 International frequency containment reserves cooperation 

To reduce the costs for balancing services further, the German TSOs are seeking to achieve further cross-

border harmonisation of the markets for FCR in cooperation with the Bundesnetzagentur and other European 

TSOs and regulators. 

The coupling of the national markets has created the largest FCR market in Europe, comprising a total volume 

of just over 1,400 MW as illustrated below. 

Graph illustrating the total volume of frequency containment reserves tendered from 2009 to 2020. The 

volumes tendered in particular by France and Germany are large. 
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Figure 85: Total volume of FCR tendered in the control areas of the German TSOs, Swissgrid (CH), TenneT 

(NL), APG (AT), ELIA (BE) and RTE (F) 

The proportion of the volume of around 1,400 MW that is procured jointly by the TSOs participating in the 

FCR cooperation to the volume of 3,000 MW contracted for the whole of the synchronous area is based on the 

net electricity generation of all the participating countries. The volume of around 1,400 MW is in turn divided 

up among the participating TSOs based on their shares in net electricity generation. 

The joint FCR tendering by the TSOs participating in the cooperation is open to all pre-qualified providers in 

the participating countries and follows the joint harmonised provisions approved by the competent 

regulatory authorities pursuant to Commission Regulation (EU) 2017/2195 establishing a guideline on 

electricity balancing (see BK6-18-006). 

In 2020, the FCR cooperation's product design underwent further development. The following changes were 

made with effect from 1 July 2020: 

ǒ the tendering frequency was changed from one week to one calendar day; and 

ǒ the product validity period was shortened from one week to four hours (six products per day).89 

ǒ In addition, since 2020 Belgium has been procuring all of its required FCR through the cooperation 

scheme and no longer procures part of it nationally. 

                                                                    

89 See decision of 13 December 2018 (BK6-18-006). 
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ǒ In 2021, the TSOs in Denmark (energinet.dk) and Slovenia (ELES) joined the scheme, and the TSO in 

Czechia (CEPS) officially expressed interest in joining in the future. 

3.2 Approved methods for the future European balancing energy exchange platforms 

The implementation of Commission Regulation (EU) 2017/2195, which aims to integrate European balancing 

energy markets, involves cooperation between the European TSOs for the cross-border exchange of balancing 

energy. Joint platforms have been established to promote the exchange of balancing energy from FRR. 

Alongside this, a harmonised imbalance settlement mechanism, involving changes to the imbalance price, 

creates pan-European incentives for market players to maintain the balance within their balancing groups 

and maintain system stability. 

In January 2020, ACER approved the implementation frameworks for the two European cross-border 

balancing energy platforms. The PICASSO platform (pursuant to Article 21 of Regulation (EU) 2017/2195) will 

serve the exchange of balancing energy from aFRR and the MARI platform (pursuant to Article 20 of 

Regulation (EU) 2017/2195) the exchange of balancing energy from mFRR. The aim of the two platforms is to 

enable the pan-European exchange of balancing energy from aFRR and mFRR, enhance the efficiency of 

system balancing and increase the liquidity of the balancing markets. Both platforms are due to go live in 

summer 2022, but the German TSOs plan to use the joint platforms slightly earlier as part of the pilot phase. 

Approval was also given for a method for pricing balancing energy (pursuant to Article 30(1) of 

Regulation (EU) 2017/2195). The method lays down common marginal pricing for the settlement of balancing 

energy between TSOs and balancing service providers. The aim behind the common methodology is to 

improve consistency in balancing energy pricing in the EU and create a uniform framework for the 

integration of the balancing energy markets. In 2021, all the European TSOs proposed an amendment of the 

methodology with the introduction of a technical price limit of  ƥǖǚŹǕǕǕŷd¸Ć ĩĢ ŃĆí ;ňĸĩĵíÕĢ âÕěÕĢãĉĢā 

energy platforms, with the aim of limiting price spikes on the two balancing energy platforms at the start 

when there will only be a small number of participating TSOs. 

3.3 Automatic frequency restoration reserves cooperation between Germany and Austria 

Since 2016, the German TSOs responsible for the control areas have cooperated with the Austrian TSO APG 

with regard to the use of aFRR. The use of aFRR is based on a common merit order list. This ensures that ǒ 

provided that sufficient cross-border transmission capacity between Germany and Austria is available and 

there are no network restrictions ǒ only the most economically efficient aFRR bid in the two countries is used. 

This enables the costs for balancing energy to be reduced. If cooperation is not possible, for instance because 

of a lack of cross-border transmission capacity or network restrictions, the German and Austrian TSOs use 

aFRR at a national level as before. 

Since December 2019, Germany and Austria have also requested mFRR in a cross-border process. This means 

that the two countries already activate all FRR jointly on the basis of common merit order lists. 

Since February 2020, part of the national aFRR capacity has now also been procured in a cross-border process. 

Transmission capacity between Germany and Austria is reserved/allocated for the associated cross-border 

exchange of aFRR. Joint procurement is currently limited to  80 MW. Relevant harmonised provisions for joint 

aFRR procurement in Germany and Austria were approved pursuant to Regulation (EU) 2017/2195 by the 

Bundesnetzagentur and the Austrian regulatory authority E-Control at the end of 2018 (see BK6-18-064). 
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ACER's decision (Decision No 11/2021 of 13 August 2021) on the market-based allocation process of cross-

zonal capacity for the exchange of balancing capacity or sharing of reserves (pursuant to Article 41(1) of 

Regulation (EU) 2017/2195) lays down new European rules for the allocation of transmission capacity within 

the framework of cross-zonal balancing capacity cooperation. These rules will also apply to the aFRR 

cooperation between Germany and Austria. 

4. Interruptible loads 

4.1 Transmission system operators' tendering for interruptible loads 

The legal basis for tendering for interruptible loads is the Interruptible Loads Ordinance (AbLaV), which first 

entered into force in January 2013 and was replaced by a revised version with effect from 1 October 2016. The 

TSOs hold weekly auctions for delivery periods from 00:00 on a Monday to 24:00 on a Sunday for up 

to 750 MW each for immediate and fast interruption. 

The chart below shows the capacity tendered and contracted for immediate and fast interruption in 2020. The 

chart shows that the capacity contracted for immediate interruption remained relatively constant over the 

whole period and was still well below the total interruptible load capacity tendered of 1,500 MW. By contrast, 

the capacity for fast interruption increased in the reporting period to up to 875 MW. The reason for 

contracting more than 750 MW of interruptible capacity is that section 11 AbLaV allows more capacity to be 

contracted if the volume tendered (750 MW) is not covered without accepting one further bid that results in 

the capacity contracted exceeding 750 MW. The ratio of immediately to quickly interruptible loads is due to 

fluctuations in the quickly interruptible loads offered. However, the highest total amount of capacity 

contracted for immediate interruption in  2020 was only 519 MW. This represents an increase compared with 

the previous year (2019: 462 MW), but it is still well below the maximum possible of 750 MW. 

 

Figure 86: Capacity tendered and contracted for immediate and fast interruption from January 2020 to 

December 2020 
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4.2 Pre-qualified capacity 

By the end of 2020, an additional five interruptible loads with a total interruptible capacity of 50 MW had 

taken part in the initial pre-qualification procedure pursuant to section 9 AbLaV, and all had successfully pre-

qualified. 

Nine loads with a total interruptible capacity of 802 MW had therefore pre-qualified as immediately 

interruptible loads, and at the same time as quickly interruptible loads, by the end of the year under review. 

In 2020, 41 loads pursuant to section 2 para 11 AbLaV with a total interruptible capacity of 1,559 MW 

(including the 802 MW above) had therefore pre-qualified as quickly interruptible loads. No consortia 

pursuant to section 2 para 12 AbLaV pre-qualified as interruptible loads. The pre-qualified capacity of 

immediately interruptible loads in 2020 was 9 MW higher than in the previous year. The capacity of the pre-

qualified quickly interruptible loads in 2020 was 59 MW higher than in 2019. The majority of the loads are 

connected to Amprion's control area, while others are in the control areas of 50Hertz, TenneT and 

TransnetBW. 

4.3 Use of interruptible loads 

In 2020, interruptible loads were used comparably with the use of balancing capacity to balance the system on 

nine days. The highest interruptible load capacity of 480 MW was requested on 4 June 2020. The interruptible 

loads were used to balance the system at the same time as positive mFRR. As with interruptible loads, 

however, not all of the positive mFRR had to be used in 2020. Interruptible loads were not used in 2020 for 

redispatching purposes. Interruptible loads were used for test purposes on one occasion. 

The contracted immediately interruptible loads were registered on time as not available for 805 hours, thus 

73,862 MWh of interruptible energy was not available from the immediately interruptible loads. By contrast, 

the quickly interruptible loads were registered as not available in 2020 for 34,005 hours, thus 561,320 MWh of 

interruptible energy was not available from the quickly interruptible loads. Significant use was therefore made 

of the opportunity to register the unavailability of contracted interruptible loads one day in advance. The 

loads are then not available to TSOs for system balancing or redispatching. Nevertheless, during the whole 

period no contracted loads were registered as not available because of alternative marketing on the balancing 

or the spot market. 

4.4 Costs for interruptible loads 

The energy-based costs for the actual reductions in consumption in 2020 were lower at ƥǖŹǗǕǕŹǙǛǕ 

(2019: ƥǗŹǞǘǘŹǕǞǘż ǗǕǖǝŽ ƥǞǚǗŹǜǜǙż ǗǕǖǜŽ ƥǗǞǘŹǞǘǚǇŹ ĸíøěíãŃĉĢā ŃĆí éíãĸíÕļí ĉĢ ŃĆí ňļí ĩø ĉĢŃíĸĸňĵŃĉâěí ěĩÕéļ 

compared with the previous year. By contrast, the capacity-based costs for contracting the interruptible loads 

increased again to ƥǘǕŹǖǗǙŹǗǘǚ ǆǗǕǖǞŽ ƥǗǝŹǕǖǘŹǙǙǜż ǗǕǖǝŽ ƥǗǛŹǜǜǕŹǙǞǖż ǗǕǖǜŽ 26,940,103). The TSOs' transaction 

costs for implementing the AbLaV rose in 2020 to ƥǙǚǙŹǕǕǕ ǆǗǕǖǞŽ ƥǘǕǛŹǖǖǗż ǗǕǖǝŽ ƥǘǚǚŹǕǗǘż ǗǕǖǜŽ ƥǝǝǛŹǚǘǗǇź 

The total costs for interruptible loads therefore amounted to ƥǘǖŹǜǜǝŹǛǞǚ ĉĢ 2020 (2019: ƥǘǖŹǗǚǗŹǛǚǘż 

2018: ƥǗǝŹǕǜǝŹǗǝǞż ǗǕǖǜŽ ƥǗǝŹǖǗǕŹǚǜǕǇź §Ćí ĉĢãĸíÕļí ĉĢ ŃĆí ŃĩŃÕě ãĩļŃļ ĉļ éňí Ńĩ ÕĢ ĉĢãĸíÕļí âĩŃĆ ĉĢ ŃĆí ãĩļŃļ øĩĸ 

contracting capacity and in the transaction costs. 

4.5 Increasable loads ("use, don't curtail") 

In January 2018, the Bundesnetzagentur agreed on a voluntary commitment known as "use, don't curtail" 

with the three relevant TSOs: TenneT, Amprion and 50Hertz. This enables the TSOs to contract with CHP 
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installation operators in the "network expansion area" for the reduction of active power feed-in while 

continuing to supply electrical energy to maintain heat supplies. The aim is to avoid feed-in management 

measures in the network expansion area and, at the same time, to make new redispatch potential available. 

The new rules in the 2021 version of the EnWG extend the applicability of the arrangement to plants outside 

the "southern region" (see Annex 1 KVBG). 

Under the voluntary commitments, a power plant is suitable for the economic and efficient elimination of 

congestion if the savings obtained from the avoided feed-in management measures are projected to cover at 

least the required investment costs forecast over the five-year period following commissioning (terms of the 

contracts). This means that an across-the-board efficiency approach ǒ one not related to grid costs ǒ is 

adopted. 

The above-mentioned TSOs started to offer relevant contracts to plant operators in 2018. Since then, five 

contracts have been concluded in the 50Hertz control area. The potential redispatch load of the plants under 

contract amounts to around 126 MW. 
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E Cross-border trading and European integration 

1. Power exchanges and market coupling 

The countries of the European Union are part of a European interconnected system for the exchange of 

electricity in which Germany acts as a central hub. The aim of the ongoing development of the European 

internal market for electricity is to integrate electricity markets more closely, to facilitate cross-border trade 

and to ensure the secure, cost-efficient and sustainable supply of electricity. 

The Bundesnetzagentur cooperates with other regulatory authorities in Europe (National Regulatory 

Authorities ǒ NRAs) and the Agency for the Cooperation of Energy Regulators (ACER) on implementing 

European Union rules. 

The internal market for electricity is divided into separate bidding zones in which electricity prices are 

determined according to supply and demand. Electricity is traded within the bidding zone free of congestion 

(ie without capacity restrictions) from the generator to the consumer. This only works if physical congestion is 

rectified within a bidding zone by means of redispatch measures and network expansion or if internal 

overloading of power lines is taken into account in the calculated cross-border capacity. Due to congestion 

between bidding zones, cross-border trading may be limited by the transmission capacity available. Germany 

and Luxembourg constitute a common bidding zone with uniform prices. 

With the addition of Belgium and Norway, Germany acquired two new electricity external borders at the end 

of 2020. These are the interconnections ALEGrO (Aachen Lüttich Electricity Grid Overlay) and the NordLink 

subsea power cable. 

The electricity for delivery in Europe is traded mainly in two time frames: 

ǒ In the day-ahead market electricity is auctioned for the following day. The auction applies a marginal 

pricing procedure in which the last accepted bid sets the price for all transactions. 

ǒ Intraday trading mainly involves the continuous buying and selling of electricity (with one-hour, half-

hour or quarter-hour settlement periods). This means that the price of each accepted bid is different (pay 

as bid). 

Most day-ahead and intraday markets in Europe are coupled. This means that available capacity between 

bidding zones is directly linked to the volume of electricity auctioned, so that neither the seller nor the buyer 

need to worry about the transmission of the electricity, ie the cross-border capacity. This procedure, in which 

two market participants in different bidding zones are able to trade with each other without any additional 

steps, is referred to as implicit capacity allocation. In contrast, explicit capacity allocation, in which 

transmission rights between bidding zones have to be acquired in addition to the actual transaction of 

electricity, is becoming less important. 

Almost all the countries of the European Union are now nearly completely coupled in the MRC (Multi-

Regional Coupling). 
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Figure 87: Participants in market coupling in day-ahead trading in 2021 

The aim of market coupling is the efficient use of available day-ahead and intraday transmission capacity 

between the participating countries. The MRC results in an alignment of prices on the day-ahead market 

while capacity is allocated at the individual borders also according to potential welfare benefits. Indeed, price 

convergence (which serves as an indicator for the efficient use of interconnector capacity) is significantly 

higher in coupled regions than in uncoupled regions. 

Electricity: participants in market coupling
in day-ahead trading in 2021
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2. Calculation of capacities for cross-border trade 

Transmission capacity between bidding zones is a scarce resource. Limited interconnector capacity and also 

internal network elements that are highly sensitive to cross-border trading may act as a natural physical limit 

on cross-border trading. 

In Europe the capacities made available to day-ahead electricity markets are determined either by the Net 

Transfer Capacity (NTC) calculation or by the flow-based market coupling (FBMC) algorithm. 

Net Transfer Capacity (NTC) 

In the NTC process, TSOs bilaterally agree on the available ǒ also for long-term ǒ cross-border capacity for 

trading. The overall trading capacity at the border is determined by the lower NTC value of both sides of the 

border based on the historical load capacity of the part of the respective domestic grid leading to the border. 

Flow-Based Market Coupling (FBMC) 

Flow-based market coupling for Central Western Europe (CWE: Belgium, Germany, France, Luxembourg, the 

Netherlands and Austria) calculates (exclusively) the day-ahead cross-border transmission capacity 

algorithmically. A grid model and the trading results are used to achieve a capacity allocation that maximises 

welfare. This calculation methodology not only takes account of particular bidding zone borders but also of all 

the flows of electricity in the area including the internal transmission lines relevant for trading. 

Regulation (EU) 2015/1222 of 24 July 2015 establishing a guideline on capacity allocation and congestion 

management (Commission Regulation (EU) 2015/1222) defines flow-based market coupling as the target 

model for central Europe. For this reason, justified grounds must be given if any region decides not to use a 

flow-based approach as its capacity calculation methodology. This cross-border, regional capacity calculation 

methodology for the geographically larger Core Region (consisting of CWE and CEE, whereby CEE is made up 

of the borders between Austria, Croatia, Czech Republic, Germany, Hungary, Poland, Romania, Slovenia and 

Slovakia) is expected to be introduced in 2022. 

3. Average available cross-zonal capacity 

The mean available cross-zonal capacity is the capacity that can be transmitted between two bidding zones on 

an hourly basis averaged over the year. Both import and export capacities have been analysed. Different 

methodologies were applied for the two procedures presented in I.E.2. 

Net Transfer Capacity (NTC) 

For this report, the average available cross-zonal capacity was determined using the annual average of the 

GíĸġÕĢ §~kļƖ Ćĩňĸěś e§1 œÕěňíļź §Ćí ÕœíĸÕāí œÕěňíļ éíŃíĸġĉĢíé ĸíĵĸíļíĢŃ ŃĆí ãÕĵÕãĉŃś âÕļĉãÕěěś ġÕéí 

available to the market without being fully used in both trading directions. 

Flow-Based Market Coupling (FBMC) 

The trading capacities used as a result of the FBMC are always geared to optimising welfare and these values 

do not therefore reflect the average cross-zonal capacity actually made available. As the cross-zonal trading 

capacities in FBMC are dependent on each other, it is not possible to provide an independent value per border, 

as is the case with the NTC process. A trading capacity is evaluated as the estimated value for each border that 
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can only be achieved if no electricity is traded at any other FBMC borders. These hourly values are then used 

to calculate the average transmission capacity. 

 

Table 81: Overview of the development of import capacities 

2018

Change 

compared to 

previous year

Change 

compared to 

previous year

CH ǥ DE 3,888.25 MW 3,491.04 MW -10 % 3,707.67 MW 6 %

CZ ǥ DE 1,442.00 MW 1,416.35 MW -2 % 1,420.55 MW 0 %

DK ǥ DE 1,465.57 MW 1,782.23 MW 22 % 1,900.75 MW 7 %

NO ǥ DE ** 380.09 MW

PL ǥ DE 1,358.29 MW 1,249.22 MW -8 % 1,414.65 MW 13 %

SE ǥ DE 450.39 MW 533.56 MW 18 % 516.24 MW -3 %

AT ǥ DE * 4,999.43 MW 5,080.67 MW 2 % 5,028.24 MW -1 %

BE ǥ DE ** 571.59 MW

FR ǥ DE 4,323.96 MW 3,748.00 MW -13 % 4,810.14 MW 28 %

NL ǥ DE 2,504.17 MW 3,246.32 MW 30 % 3,560.67 MW 10 %

Source: TSOs; *bidding zone split DE/AT in October 2018; **commissioning end 2020

Electricity: import capacity

Border

2019 2020

NTC

Flow-based
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Table 877: Overview of the development of export capacities 

The fundamentally different approach taken makes it impossible to compare the capacity values at NTC and 

FBMC borders with each other. The values for the development of German import and export capacities have 

therefore been aggregated and shown separately in Table 81 and Table 877. 

Reasons for the long-term changes in capacity include construction of new lines and other grid elements 

(such as phase-shifters or transformers). In addition, on 26 April 2018 a mandatory minimum capacity share of 

20% of the interconnector capacity was introduced in the CWE region for flow-based market coupling. As of 1 

January 2020, a minimum trading capacity for all borders was also determined as part of the Clean Energy for 

all Europeans Package (CEP) (see I.E.7.1), which will also increase available capacity in the region. Negative 

year on year changes in capacity may also be due to outages and maintenance work. Electricity trading 

capacity at the border between Western Denmark and Germany is largely subject to special rules (see I.C.5.2.5 

"Countertrading"). 

Figure  shows aggregated exports and imports of electricity across all Germany's borders throughout the year 

and as a duration curve (exports and imports sorted in descending order by the largest absolute value). It 

should be noted that the exports and imports shown in the duration curve are not obtained simultaneously at 

high absolute values. 

2018

Change 

compared to 

previous year

Change 

compared to 

previous year

DE ǥ CH 1,394.25 MW 1,342.98 MW -4 % 1,263.67 MW -6 %

DE ǥ CZ 1,235.23 MW 1,348.30 MW 8 % 1,050.24 MW -22 %

DE ǥ DK 1,850.68 MW 1,965.43 MW 6 % 2,180.85 MW 11 %

DE ǥ NO ** 571.00 MW

DE ǥ PL 1,002.97 MW 904.03 MW -11 % 1,042.28 MW 15 %

DE ǥ SE 232.39 MW 248.55 MW 7 % 321.61 MW 29 %

DE ǥ AT * 5,051.92 MW 4,984.73 MW -1 % 4,864.04 MW -2 %

DE ǥ BE ** 571.59 MW

DE ǥ FR 4,995.58 MW 5,488.41 MW 9 % 5,820.48 MW 6 %

DE ǥ NL 3,212.04 MW 3,301.61 MW 3 % 3,016.47 MW -9 %

Source: TSOs; *bidding zone split DE/AT in October 2018; **commissioning end 2020

Electricity: export capacity

Border

2019 2020

NTC

Flow-based
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Figure 88: Export and import capacity 

4. Cross-border load flows and realised trade flows 

The physical load flows measured at bidding zone borders are related to the realised exchange schedules, or 

trade flows. Theoretically, the balance of physical flows and trade flows should, in an overall view, be nearly 

Electricity: export and import capacity
(GW)
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identical. However, this is often not the case owing to unscheduled flows (loop and transit flows, see I.E.5 on 

page 228 onwards), transmission losses, cross-border redispatch and measurement tolerances. As physical 

electricity flows always follow the path of least resistance, physical flows and actual trade flows at each border 

may differ considerably from each other (see Figure ). This is unavoidable in a highly meshed network with 

large bidding zones. 

 

Figure 89: Exchange schedules and physical flows 

Electricity: exchange schedules (cross-border electricity trade) and 
physical flows (TWh)
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