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Preliminary note

The analysis is based on data from the Market Master Data Register (MaStR), on publications by the Federal Network Agency (BNetzA)
in connection with onshore wind energy tenders, as well as our own research. The data has been checked for plausibility, partially
supplemented and in some cases corrected. Findings on repowering are largely based on our own research and interviews with stake-
holders. Shutdowns of wind turbines were partially added where reports confirm them, but final shutdown has not yet been registered.
The temporal allocation of permits is based on the initial permit date. A later modification date resulting from changes to the permit-
ted wind turbine does not affect the temporal allocation of the permit. The analysis also includes wind turbines permitted during the
period under review that have not yet been entered in the MaStR, but for which the author has the official approval documents.

The evaluation includes wind turbines with a minimum capacity of 100 kilowatts (kW). Wind turbines are considered decommissioned
from a generator capacity of 80 kwW.!

This publication has been released before the deadline? for register entries has expired. Further reports that may increase the number
of permits, commissioning and shutdowns are, therefore, possible. Delayed registrations and subsequent changes to register entries
may also result in discrepancies in the situation presented here for the first six months of 2026.

1 Small wind turbines play only a minor role in Germany. In the first six months of 2026, based on the details in the register, 26 wind turbines with just 200 kW (approximately 0.1 MW) of capacity were
commissioned. By mid-2026, 1,068 small wind turbines (up to 80 kW generator capacity) with a total capacity of 9.5 MW were registered as “In operation” nationwide.

2 Section 5 of the MaStR Ordinance provides that registration must take place within one month of commissioning. The one-month period also applies to provisional and final shutdowns as well as
“approvals” under the Federal Immission Control Act. The last data was retrieved from MaStR for the analysis on 21/07/2026 (6:00 p.m.).


https://www.gesetze-im-internet.de/mastrv/__5.html
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Summary

The first six months of 2026 mark a clear upward trend in both gross expansion and permits granted for new wind turbines. The num-
ber of plant commissioning projects increased by seven percent compared with the same period last year. The capacity of the newly
approved power generation increased by 14 percent, reaching a new record of 9.1 gigawatts (GW). Never before has so much wind
energy capacity been approved in the first half of a year.

One-fifth of the newly approved capacity comes from Lower Saxony (1,860 MW). This means that the state is once again top of the
regional rankings for the first time in four years. In North Rhine-Westphalia, which came second, the approved capacity was only mar-
ginally lower at 1,794 MW. Brandenburg comes in third place, with permits for 1,131 MW of wind power capacity. The average dura-
tion of the authorisation procedures completed this year was just under 17 months at the national level, which is on a par with 2025.

The abundance of new permits also affected the tender rounds. The volume of capacity auctioned so far this year was oversubscribed,
with bids amounting to two and a half times that volume. Due to statutory requirements, the allocated volume (5,940 MW) fell by

21 percent compared with the first six months of 2025. The continuing high level of approvals already suggests that the volumes for
the tender dates in the second half of the year will also be significantly exceeded.

In the first six months, 423 new plants with a capacity of 2,363 MW came on stream. North Rhine-Westphalia leads the way in this
respect with 539 MW, followed by Lower Saxony (516 MW) and Schleswig-Holstein (361 MW). A third of the newly installed capacity
came from repowering — an increase of four percentage points compared with the previous year. After six months, this year’s decom-
missioning figures are just a fifth higher than those for the first half of 2025, but experience suggests they are likely to rise further in
the near future as a result of late notifications.

After deducting decommissioning to date, the net increase stood at 1,927 MW by the middle of the year. Overall, the total number of
wind turbines in Germany increased by 116.

At the end of June, the German installed capacity comprised about 29,250 plants with a capacity of almost 70 gigawatts (GW).
12.1 GW of the installed capacity has no longer been eligible for remuneration under the Renewable Energy Sources Act (EEG) since
the beginning of the year. The average age of the entire stock is 15.7 years. The highest average age (21 years) is found among wind
turbines in the Free State of Saxony. The youngest wind park is connected to the grid in Saarland, with an average of 11.9 years of
operation.

In the first half of 2026, onshore wind turbines generated about 53.1 billion kilowatt-hours (kWh) of electricity. Compared with the
same period last year, the volume of electricity increased by eight percent. Onshore wind energy remains the most important source
of electricity generation in Germany, accounting for 23 percent of the total.

Table 1: Status of onshore wind energy development

First half of 2026 ‘ Wind turbines | Capacity [MW]
Newly permitted 1,419 9,150

Gross installation 423 2,363
Thereof repowering 135 770
Decommissioned 307 436

Net expansion 116 1,927

Total fleet as of 30 June 2026 29,248 69,952
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1 Commissioning of new wind turbines

In the first half of 2026, 423 onshore wind turbines (WEA) with a total electrical capacity of 2,363 MW were commissioned in Germany.
A third of the newly installed wind power capacity was achieved by way of repowering. In terms of installed capacity, gross growth is
seven percent higher than the previous year’s figure and is the second-highest growth figure in a first half-year since 2017.
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Figure 1: Wind energy capacity commissioned onshore in each first half-year (gross expansion)
Data: MaStR; figures in megawatts

After deducting decommissioning reported up to the end of June (307 wind turbines, 436 MW), the net increase is 1,927 MW or
116 turbines.
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Figure 2: Gross/net expansion of wind energy capacity in the first six months of 2026 by federal state
Data: MaStR; figures in megawatts
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1.1 Regional distribution of commissioning

23 percent of the newly installed wind energy capacity in the first six months of the year is located in North Rhine-Westphalia

(539 MW). Lower Saxony follows closely behind with 516 MW of newly installed capacity. Schleswig-Holstein is in third place, where
wind turbines with a capacity of 361 MW were connected to the grid. In Saxony, only six wind turbines were commissioned; in Saarland
and Thuringia, just one turbine was commissioned in each region. There was no growth in the three city-states during the first six months.

The increase in expansion compared to the same period last year was not uniform across all federal states. Some regions have seen a
significant increase in performance: in Baden-Wuerttemberg, Hesse and Mecklenburg-Vorpommern, the half-yearly growth has at
least tripled in each case, albeit from a low base. Bavaria has recorded a 44 percent increase in new construction. By contrast, the
federal states of Brandenburg, North Rhine-Westphalia, Saxony, Saxony-Anhalt and Thuringia each show a negative balance com-
pared with the situation six months ago.

Table 2: Commissioning of new wind turbines/capacity in the first half of 2026; data: MaStR

Federal state Wind Capacity Share of Change @ Hub @ Rotor @ Generator
[Abbreviation] turbines [MW] total ex- compared to | height [m] |diameter [m] | capacity
pansion first half of [MW]
[MW] 2025 [MW]
Baden-Wuerttemberg [BW] 33 168.7 7.1% 216.4% 156 150 5.11
Bavaria [BY] 11 59.7 2.5% 43.8% 161 156 5.43
Brandenburg [BB] 22 138.5 5.9% -43.3% 170 164 6.30
Hesse [HE] 23 129.7 5.5% 206.7% 166 157 5.64
Mecklenburg-Vorpommern [MV] | 37 208.4 8.8% 268.7% 144 148 5.63
Lower Saxony [NI] 89 515.9 21.8% 2.7% 156 158 5.80
North Rhine-Westphalia [NW] | 99 539.4 22.8% -9.8% 152 155 5.45
Rhineland-Palatinate [RP] 22 118.2 5.0% 7.9% 159 155 5.37
Saarland [SL] 1 4.0 0.2% - 169 150 4.00
Saxony [SN] 6 36.0 1.5% -2.0% 168 160 5.99
Saxony-Anhalt [ST] 13 76.8 3.3% -47.6% 167 161 5.91
Schleswig-Holstein [SH] 66 361.3 15.3% 2.3% 120 145 5.47
Thuringia [TH] 1 6.0 0.3% -74.4% 169 162 6.00

Germany 2,362.6 100% . 7.0%

In the southern region?, 52 new plants with a capacity of 270 MW were connected to the grid, most of them in Baden-Wuerttemberg
(169 MW). The Southern Region accounts for 11 percent of gross new capacity, meaning that the number of wind turbines commis-
sioned there increased by just under a third compared with the first six months of 2025 (40 wind turbines; 204 MW).

1.2  Wind turbine configuration

For several years now, development of generator capacity in new wind turbines has seen strong momentum. This is now also reflected
in the commissioned wind turbines. While the average generator capacity of wind turbines commissioned in 2016 was still 2.85 MW,
this value exceeded the five-megawatt threshold for the first time in new wind turbines in 2024. Currently, the average generator
capacity is 5.6 MW —i.e. it has doubled over the past ten years. More than 70 percent of this year’s new power stations have a
generating capacity in excess of 5.5 MW. Only one percent of new installations had a capacity of up to 3.5 MW.

3 The geographical area fully includes Baden-Wuerttemberg and Saarland. Bavaria and Rhineland-Palatinate are also largely covered by the regional boundary, with the exception of a few districts in
the far north. In Hesse, five districts (south of the Main River) and the independent city of Darmstadt are part of the southern region; see Section 3 No. 43c in conjunction with Annex 5 EEG.



https://www.gesetze-im-internet.de/eeg_2014/anlage_5.html
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Rotor blade lengths have increased by more than 40 percent during the past decade. Accordingly, the average hub height also
increased during the same period — in this case by 18 percent.

This trend will continue in wind turbine configurations in the coming years because the most recently permitted but not yet realised
wind turbines already have an average generator capacity of 6.5 MW. The average hub height in this segment has reached the 160-
metre mark. The average rotor diameter of the turbines approved this year is 165 metres (see Chapter 5.3).

160m + Rotor diameter 151 m 154m [ 8MW
150m 4 — Hub height /A L 7 Mw
—O0— Generator capacity A/A 151 m
140m - / 146 m
. /A\A\A L 6 MW
128 m A— K A
130 m - A A/
5.45MW 229 MWL 5 M
120m A
109 m - 4 MW
110 m A
100 m A [
2.85 MW
90m . . . ; - - - 2MW

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 HY 2026

Figure 3: Average configuration of wind turbines commissioned each year
Data: MaStR, own research; figures in megawatts and metres

1.3 Realisation period

The period from (initial) permit to commissioning of wind turbines, referred to here as the realisation period, has continuously
increased in recent years. While between 2011 and 20174 it typically took just under one year to connect a plant to the grid following
its approval, this step has recently taken two and a half times as long. In the first six months of 2026, the average time taken to complete
a project was 31 months, which was an additional two months longer than in the previous year, when an all-time high had already
been reached. The shortest implementation period in the first six months of the year was just under 13 months, while the longest
period lasted nine and a half years (113 months).

The persistently long realisation periods of recent years are partly due to the tendering process, as it takes an average of six months®
from (initial) permit to the award of the bid. Once this year’s new wind turbines were awarded bids, it then took an average of 20 months
for them to be commissioned. This is also due to the fact that changes are made to the original permit for a considerable number of
wind turbines - either because the capacity is increased or a type change, sometimes combined with a change of manufacturer, occurs.
Such subsequent changes to the originally approved situation can be identified in 35 percent of this year’s commissioning® cases. The
amendment procedures for these facilities took an average of seven months.” However, protracted legal proceedings challenging the
planning permission can also bring the development process to a standstill. There is currently growing evidence that the authorisation
processes for oversized and heavy goods transport are increasingly becoming a bottleneck for the construction of wind turbines and
other infrastructure projects. Furthermore, completed plants are not commissioned until much later due to grid connection problems.
All these circumstances have an impact on the realisation period, as by definition all time spent after the granting of the initial permit
is counted as part of the realisation phase.

More detail on this period: FA Wind (2023), Typical processing periods for wind energy projects — analysis of empirical data for the period 2011 to 2022.

Data basis: 8,366 WEA that were awarded a bid in the tendering years 2018 to (May) 2026. Installations that were re-awarded a bid after expiration of deadlines are not included.

As aresult of the changes, the final output was ten percent higher (+84 MW) than had originally been authorised.

Of the 146 new installations where the originally approved plans were amended, the application and decision dates for the amendment approval could be determined for 101 wind turbines. This
means that these proceedings lasted 7.1 months on average.

4 o o =


https://www.fachagentur-windenergie.de/fileadmin/files/Veroeffentlichungen/Analysen/FA_Wind_Analyse_typischer_Verfahrenslaufzeiten_06-2023.pdf
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Figure 4: Realisation period (permit to commissioning) of wind turbines commissioned each year
Data: MaStR, own research; figures in months

2  Repowering and decommissioning

Half of Germany’s existing fleet of wind turbines has been in operation for at least 15 years. Some 10,300 wind turbines are already
over 20 years old. As wind turbines age, the question increasingly arises whether the existing site can continue to be used with modern,
higher-capacity machines (repowering), or whether the old wind turbines will be decommissioned without replacement at the end of
their technical service life.

2.1 Repowering

135 wind turbines with 770 MW of capacity were commissioned in the first six months of 2026 as part of repowering. With respect to
installed gross capacity, the repowering share was almost 33 percent.

m Capacity (total) ® Capacity (repowered) e Repowering rate 37%

5,000 33%

4,000

3,000

2,000

1,000

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025  HY 2026

Figure 5: Share of repowering capacity in annual commissioning
Data: MaStR, own research; figures in megawatts

Repowering projects were implemented in 12 federal states. Almost 40 percent of the total capacity installed in this region is located
in Lower Saxony (297 MW). 17 percent of the repowered capacity was connected to the grid in North Rhine-Westphalia (168 MW). In
Schleswig-Holstein, 13 percent of the new installed capacity (100 MW) was commissioned to replace old plants. Lower Saxony also
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has the highest repowering rate at 58 percent, apart from Thuringia and the Saarland, where only one new plant was connected to the
grid in each case. However, this was in place of existing plants.

Table 3: Regional distribution of repowering in the first half of 2026; data: MaStR, own research

Federal state Wind turbines | Capacity ‘ Share of total
[MW] expansion [MW]

Baden-Wuerttemberg 7 38.6 22.9%
Brandenburg 5 30.3 21.9%
Hesse 1 5.7 4.4%
Mecklenburg-Vorpommern | 12 74.6 35.8%
Lower Saxony 47 296.6 57.5%

North Rhine-Westphalia 26 128.0 23.7%
Rhineland-Palatinate 7 441 37.3%
Saarland 1 4.0 100%
Saxony 1 5.6 15.5%
Saxony-Anhalt 6 36.0 46.9%
Schleswig-Holstein 21 100.4 27.8%
Thuringia 1 6.0 100%

(CEIENY

2.2 Decommissioning

In the first half-year, 307 wind turbines with a total capacity of 436 MW were officially recorded as permanently decommissioned.
Compared with the first half of 2025, this represents an increase of 22 percent in terms of output. Based on past experience, the
figures are likely to increase in the coming weeks due to late reporting. Nevertheless, there is still no clear wave of decommissioning
that might have been expected as a result of the approximately 10,000 existing wind turbines that are no longer supported. The volume
of decommissioned wind turbines so far correlates more closely with the level of repowering activity, suggesting that older wind
turbines are mainly being taken offline as replacements for new ones.®

8 See FA Wind und Solar (2026), Dimensions of Repowering.


https://www.fachagentur-wind-solar.de/fileadmin/Veroeffentlichungen/Wind/Repowering/FA_Wind_Solar_Dimensionen_des_Repowerings.pdf
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Figure 6: Wind energy capacity decommissioned per quarter
Data: MaStR, AnlReg; figures in megawatts

The average age of the wind turbines decommissioned in the first six months of 2026 was 23.7 years in operation. The shortest period
of operation lasted eleven and a half years, while the longest spanned 34 years. 78 percent of the units taken out of service had a
generator capacity of between 1 MW and 2 MW. The highest number of decommissioning plants took place in Lower Saxony (85 wind
turbines, 135 MW) and Saxony-Anhalt (84 wind turbines, 127 MW). Apart from Bremen?, Saxony-Anhalt is the only federal state to
have recorded a significant net decline in electricity generation capacity in the first six months of the year. By the middle of the year,
there was 50 MW less wind power capacity connected to the grid than at the start of the year (see Figure 2).

Table 4: Regional distribution of decommissioned wind turbines in the first half of 2026; data: MaStR

Federal state Wind turbines | Capacity Installation
[MW] age [years]
Bavaria 1 1.0 24.7
Brandenburg 22 32.8 22.6
Bremen 4 8.0 23.3
Hesse 10 9.0 20.7
Mecklenburg-Vorpommern | 4 7.2 23.3
Lower Saxony 85 135.0 23.7
North Rhine-Westphalia 34 37.6 24.7
Rhineland-Palatinate 18 30.5 22.6
Saarland 1 2.0 11.6
Saxony 21 24.6 26.3
Saxony-Anhalt 84 127.3 22.9
Schleswig-Holstein 23 20.8 27.2

Germany

? In the Hanseatic city of Bremen, 8 MW less wind power capacity was in operation at the mid-year point than at the start of 2026.
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Since 2016, some 3,600 wind turbines with a total capacity of 4.4 GW have been decommissioned. The largest amount of wind energy
capacity taken offline during this period was in Lower Saxony (1,345 MW), followed by Schleswig-Holstein (887 MW) and North Rhine-
Westphalia (565 MW).
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Figure 7: Wind energy capacity decommissioned between 2016 and June 2026 by federal state
Data: MaStR, AnlReg; figures in megawatts

3  Total fleet of onshore wind turbines

Some 29,250 wind turbines with a capacity of 70 GW were in operation at the end of June 2026 according to the Market Master Data
Register. When looking at the ratio of installed wind energy capacity to land area (wind turbine density), it becomes clear that by far
the largest federal state, Bavaria — aside from Berlin — has by far the lowest wind turbine density. With only 40 kilowatts'® per square
kilometre (kW/km?) of land area, the specific figure in Bavaria is six times lower than in the much more densely populated North
Rhine-Westphalia.!* Among the coastal states, Mecklenburg-Vorpommern stands out. Despite comparable wind conditions?2, wind
turbine density in this second-largest coastal state is significantly lower than in Lower Saxony, at 177 kW/kmz2. Compared to Schles-
wig-Holstein, Mecklenburg-Vorpommern lags behind its neighbouring state by a factor of 3.6. The highest area-specific wind turbine
figure is recorded in Schleswig-Holstein at 631 kW/km?, followed by Bremen and Brandenburg. Nationwide, the average wind turbine
density in mid-2026 was 196 kW/km?2.

3.1 Regional distribution of existing wind turbines

Most of the installed wind power capacity is in Lower Saxony (14.3 GW), followed by Schleswig-Holstein (10.0 GW). In Brandenburg and
North Rhine-Westphalia, about 9.6 GW had been installed in each state by the middle of the year. 62 percent of the country’s total wind
power capacity is located in these four states. In the southern region, wind turbines with a capacity of 8.8 GW are connected to the grid.

The average generator capacity of existing wind turbines is 2.39 MW - that is, less than half the capacity of today’s new wind turbines.
The average total height of existing wind turbines is 149 metres, while wind turbines commissioned in 2026 to date have an average
total height of 228 metres.

As of mid-2026, wind turbines were in operation in 273 of 294 rural districts. Additionally, wind turbines were located in 42 independent
cities. In terms of wind turbine density per district area*?, Dithmarschen in Schleswig-Holstein leads the national comparison with
1,670 kW/km?. Second place goes to the Schleswig-Holstein district of Nordfriesland with an wind turbine density of 1,246 kW/km?.
Although more wind energy capacity is connected to the grid in Nordfriesland than in the neighbouring district, its much larger area

10 The unit kilowatt was chosen because using megawatts per square kilometre would result in values mostly below 1 (conversion factor 1,000 to megawatt).

11 In 2022, Bavaria had a population density of 190 inhabitants per square kilometre (inh./km?), while in NRW the population density was 532 inh./km?, nearly three times higher; source: Statistical
office of the federal government and the federal states, Area and population based on federal states.

12 See FA Wind und Solar (2025), Yield quality of onshore wind turbines, Section 1.2.

13 The city states were not included in this analysis because they do not have district structures.


https://www.statistikportal.de/de/bevoelkerung/flaeche-und-bevoelkerung
https://www.fachagentur-wind-solar.de/fileadmin/Veroeffentlichungen/Wind/Analysen/FA_Wind_Solar_Guetefaktoren_WEA_mit_Ausschreibungszuschlag.pdf
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results in a lower wind turbine density than in Dithmarschen. Third place goes to the district of Paderborn (1,220 kW/km?) in North
Rhine-Westphalia. Close behind, almost neck and neck, is the district of Paderborn in North Rhine-Westphalia (1,213 kW/km?).

Table 5: Regional distribution of existing wind turbines as of 30 June 2026; data: MaStR, own research

Federal state Wind turbines | Capacity Share of total | Installation den-
[MW] fleet [MW] sity [kW/km?]

Baden-Wuerttemberg 857 2,243 3.2% 63

Bavaria 1,182 2,819 4.0% 40

Berlin 6 17 0.02% 19
Brandenburg 4,126 9,644 13.8% 325

Bremen 81 191 0.3% 456
Hamburg 61 121 0.2% 161

Hesse 1,208 2,911 4.2% 138
Mecklenburg-Vorpommern | 1,851 4125 5.9% 177

Lower Saxony 6,251 14,322 20.5% 300

North Rhine-Westphalia 3,920 9,563 13.7% 280
Rhineland-Palatinate 1,788 4,407 6.3% 222
Saarland 218 566 0.8% 220

Saxony 844 1,435 2.1% 78
Saxony-Anhalt 2,637 5,707 8.2% 279
Schleswig-Holstein 3,356 9,973 14.3% 631
Thuringia 862 1,906 2.7% 118

100%

(CEIENY

29,248

69,952

12 percent of the existing fleet of wind turbines in Germany have a generator capacity of up to 750 kW. However, these plants account for
just under three percent of electricity generation capacity. 31 percent of existing plants fall into the 1 to 2 MW capacity class. This
segment accounts for 23 percent of the total installed capacity. Almost one quarter of existing wind turbines are equipped with generator
capacities between 2 and 3 MW. 28 percent of operational wind turbines were installed with a capacity of more than 3 MW. The high
operating age of the approximately 14,400 wind turbines with up to 2 MW generator capacity highlights the considerable repowering
potential that could be harnessed in the coming years.

Table 6: Capacity categories of existing wind turbines as of 30 June 2026; data: MaStR

Capacity categories Wind turbines | Capacity Share Share Installation
[MW] [wind turbines] | [capacity] age [years]

P < 750 kW 3,498 1823 12.0% 2.6% 27.8

750 < P < 1,000 kw 1,778 1,574 6.1% 2.3% 20.7

1,000 < P < 2,000 kw 9,142 16,318 31.3% 23.3% 20.8

2,000 < P < 3,000 kW 6,607 16,404 22.6% 23.5% 12.0

3,000 < P <4,000 kw 4,736 15,575 16.2% 22.3% 9.5

P > 4,000 kW 3,487 18,257 11.9% 26.1% 2.8
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3.2  Age structure of existing wind turbines

At the end of June 2026, the wind park in operation had an average age of 15.7 years. Figure 8 breaks down installed wind energy
capacity by year of commissioning. As of mid-2026, some 1.7 GW of capacity installed before the turn of the millennium remained in
operation. In conjunction with capacity that was installed between 2000 and 2005 and is still online, the volume of wind energy
capacity no longer supported since the beginning of 2026 totals 12.2 GW (magenta bars, Figure 8).

2000 | 532

until 1999

0 1,000 2,000 3,000 4,000 5,000

Figure 8: Installed wind energy capacity by year of commissioning (magenta = no longer supported)
Data: MaStR; figures in megawatts

Of the wind power capacity installed by mid-2026, 18 percent has been connected to the grid for more than 20 years. A further
12 percent has been operating for between 15 and 20 years. For the past 10 to 15 years, about one-fifth of the country’s total elec-
tricity generation has come from wind power. 46 percent of installed generation capacity has been in operation for ten years or less.

The age structure of the wind park varies considerably across the federal states. In Saxony, for example, the proportion of wind power
capacity that has ceased to receive subsidies since the start of 2026 - at 42 percent — is more than twice as high as the national aver-
age (17 %). At 21 years, Saxony’s plant stock also has the highest average age of all the federal states. In Brandenburg, Mecklenburg-
Vorpommern, Lower Saxony, Saxony-Anhalt and Thuringia, too, the proportion of wind power capacity that is no longer eligible for
subsidies is above the national average. Of the capacity commissioned between 2006 and 2010 that will lose its EEG support within
the next five years, Brandenburg, Saxony and Sachsen-Anhalt all have above-average shares still in operation. In Saxony, almost 60
percent of the installed capacity there will lose its entitlement to feed-in tariffs under the EEG by the end of the decade. In Saxony-
Anhalt, half of the wind power capacity will reach the end of its subsidy period by then.

The youngest wind parks — apart from Berlin* — are found in Saarland (@ 11.9 years) and Bavaria (13.9 years). There, only 15 percent
(Saarland) and 17 percent (Bavaria) of wind energy capacity is older than 15 years.

In most federal states, the largest share of capacity was connected to the grid between 2011 and 2020. During the past ten years,
more than 70 percent of the total capacity has been installed in both Bavaria and Saarland, while in Hesse the figure was 60 percent.
Half of the region’s wind power capacity was connected to the grid during those years in Baden-Wuerttemberg, Mecklenburg-Vor-
pommern, Rhineland-Palatinate and Thuringia.

14 The six wind turbines currently in operation in Saarland have been running for an average of 10.8 years.



100%
90%

80% -

70%

m until 2005
10%

31%
24%

25%

m 2006 t0 2010

209 19%

17%

Status of Onshore Wind Energy Development in Germany in the First Half of 2026 |15

27%

m2011t0 2015

19%

41%
20%

15%

2016 to 2020
16%  17%
11%  14%

38%

from 2021

17%

27%

42%
60%

40%

0,

30%

20%

RP

10%

0%

BW BY BB HE MV NI NW SL SN ST SH TH Total

Figure 9: Age structure of wind energy capacity installed by mid-2026, by year of commissioning
Data: BNetzA

4  Auction results

The Federal Network Agency has held two bidding rounds for onshore wind turbines so far this year. Both auctions were significantly
oversubscribed — more so than ever before.'® Consequently, the authority was able to award the entire auction volume (5,940 MW) in
the form of contracts. The authority set the maximum bid price for 2026 at 7.25 ct/kWh, ¢ marking the first slight reduction in three years.

In the last eight tender rounds, which were characterised by significant competition, the average winning bid fell by more than two
cents per kilowatt-hour of electricity (ct/kWh) — from 7.33 ct/kWh (August 2024) to 5.06 ct/kWh (May 2026).%’

The consistently high number of approvals recorded during a considerable period suggests that the auction volume will be signifi-
cantly oversubscribed both in the remaining bidding rounds this year and in the four tender rounds in 2027.18

Table 7: Development of bid values for onshore wind energy; data: BNetzA

Permitted maximum | Volume-weighted

value [ct/kWh] award value [ct/kWh]

2017 7.00 4.53
2018 6.30 5.63
2019 6.20 6.14
2020 6.20 6.11
2021 6.00 5.88
2022 5.88 5.81
2023 7.35 7.33
2024 7.35 7.26
2025 7.35 6.63

15 The February 2026 tender was 2.3 times oversubscribed, while the May 2026 auction was as much as 2.6 times oversubscribed. The only other time there has been a similarly high level of oversub-
scription was in November 2025, when bids totalling 2.4 times the auction volume were submitted.

16 See BNetzA Determination decision (Ref. No. 4.08.01.01/1#63) dated 12/12/2025.

17 Allocation prices below 5 ct/kWh were recorded only in August and November 2017, and in February 2018. However, of these three bidding rounds, only 20 % of the total awarded volume was
realised on these terms.

& By mid-July, the register listed some 19.2 GW of wind power capacity that had not yet been awarded a contract following a tender process. That alone would be enough to almost completely exhaust
the volume still to be auctioned in 2026 (5 GW) plus the 15 GW volume planned for 2027 (Section 28 of the 2027 EEG draft).


https://www.bundesnetzagentur.de/DE/Fachthemen/ElektrizitaetundGas/Ausschreibungen/Wind_Onshore/BeendeteAusschreibungen/start.html
https://www.bundesnetzagentur.de/DE/Fachthemen/ElektrizitaetundGas/Ausschreibungen/_DL/Onshore/Festlegungen/FestlegungOnshore2026.pdf
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Permitted maximum | Volume-weighted

value [ct/kWh] award value [ct/kWh]

First half of 2026 | 7.25 5.34

Volumes that have been tendered, awarded a bid or bid on since 2021 but not awarded are shown in Figure 10.
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Figure 10: Tendered and awarded volumes of bidding rounds since 2021
Data: BNetzA

4.1 Regional distribution of bids in the bidding rounds

Lower Saxony (27 %) and North Rhine-Westphalia (17 %) accounted for the largest shares of the contract volume in the first half of
2026. Compared with the first six months of 2025, the volume of services awarded fell by 21 percent. The decline in awarded con-
tracts was significantly more pronounced in Thuringia (-80 percent) and in Baden-Wuerttemberg, Bavaria and Hesse, each record-
ing a drop of 68 percent. By contrast, Saxony (+172 %), Saxony-Anhalt (+79 %), the Saarland (+60 %) and Brandenburg (+49 %) have
recorded a significantly above-average increases in the volume of contracts awarded compared with the same period last year.


https://www.bundesnetzagentur.de/DE/Fachthemen/ElektrizitaetundGas/Ausschreibungen/Wind_Onshore/BeendeteAusschreibungen/start.html
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Figure 11: Distribution of awarded volumes across the federal states in the first half of 2026
Data: BNetzA; figures in megawatts

In relation to the size of the state, the volume of grants in Baden-Wuerttemberg, Bavaria, Hesse and Thuringia is well below the national
average (17 kW/km?). In this comparison of federal states, Saxony-Anhalt and Lower Saxony lead the way, followed by North Rhine-
Westphalia and Brandenburg. In the southern region'?, the area-specific surcharge is just 5.3 kilowatts per square kilometre.

Area-specific awarded volumes
First half of 2026: @ 16.6 kW/km?

1.2

24

Figure 12: Area-specific awarded volumes from the two auctions in the first half of 2026
Data: BNetzA, Destatis; figures in kilowatts per square kilometre; map: FA Wind und Solar based on ©® GeoNames, Microsoft, TomTom

12 The Southern Region covers an area of 119,113 km?, which corresponds to one third of the country’s total area (357,622 km?).


https://www.bundesnetzagentur.de/DE/Fachthemen/ElektrizitaetundGas/Ausschreibungen/Wind_Onshore/BeendeteAusschreibungen/start.html
https://www.bundesnetzagentur.de/DE/Fachthemen/ElektrizitaetundGas/Ausschreibungen/Wind_Onshore/BeendeteAusschreibungen/start.html
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4.2 Realisation status of wind energy capacity awarded a bid

Of the 64.1 GW of wind power capacity awarded since the introduction of tenders (May 2017), 21.9 GW have been commissioned to

date. The regular realisation deadlines for bids have now expired for 19.2 GW of capacity awarded in bidding rounds held up to May
2023.

In 2017 - a year marked by bid to non-permitted projects — the realisation rate was just 12 percent. This was due to initial uncertainty
caused by the transition to the auction-based support system. Since then, rates have risen significantly. 81 percent of the awarded
volumes awarded in 2018 were realised. The realisation rates for the 2019 and 2020 award years each exceeded 90 percent. Nearly
90 percent of the 2021 bids have been implemented. The realisation rate for the capacity allocated in 2022 is 84 percent. With the
exception of 28 MW, the volume awarded in the February 2023 and May 2023 tender rounds was realised almost in full. To date, 86
percent of the allocated volume from the remaining auctions in 2023 has been realised; the implementation period for these is still

ongoing. To date, 28 percent of the capacity eligible for remuneration from the 2024 tender rounds has been connected to the grid. Of
last year’s contracts, only one percent have been completed so far.
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Figure 13: Wind energy capacity awarded a bid and realized by tender round
Data: BNetzA, MaStR, own research; figures in megawatts

Of the capacity awarded a bid between 20182 and May 2026, 41 percent has been realised so far. At least 4 GW of wind power capacity
was connected to the grid in both Lower Saxony and North Rhine-Westphalia. In Schleswig-Holstein, almost 3.9 GW of capacity have
been commissioned under the tender scheme with a guaranteed feed-in tariff. By mid-2026, just over 2.8 GW of the awarded wind

energy capacity were connected to the grid in Brandenburg. A total of just over 1,000 MW of awarded capacity has currently been
realised in Rhineland-Palatinate and Saxony-Anhalt respectively.

20 Of the awarded volumes in 2017, a year marked by non-permitted projects, only 13% were realised. Due to the low realisation rate, this tender year is not included here.


https://www.bundesnetzagentur.de/DE/Fachthemen/ElektrizitaetundGas/Ausschreibungen/Wind_Onshore/BeendeteAusschreibungen/start.html
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Figure 14: Wind energy capacity awarded a bid and realised shares by federal state — excluding 2017 tender year
Data: BNetzA, MaStR; figures in megawatts

5 Permits for new wind turbines

In the first half of 2026, new licences? were granted for 1,419 wind turbines with a total capacity of 9,150 MW. That is 14 percent
more capacity than was authorised during the same period last year. This makes 2026 the strongest first half-year to date in terms of
newly approved wind power capacity.??
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Figure 15: Newly approved wind power capacity in Germany, half-yearly
Data: MaStR, own research; figures in megawatts

As of mid-2026, the Market Master Data Register listed some 7,800 wind turbines permitted under the Federal Immission Control Act
and a combined capacity of 48.1 GW that had not yet been reported as commissioned. Of these, about 4,610 wind turbines (28.7 GW)
held a valid bid from the auction. 63 percent of the currently registered facilities were approved in the past 18 months.

2 Only wind turbines that received an initial permit in the first half of 2026 are included in the count. Changes to existing permits issued during the year are not included in the 2026 statistics because
their (initial) permit had already been recorded at an earlier date.
22 To date, there has only been one six-month period in which even more wind power capacity was approved, namely the second half of 2025, at 12,907 MW in total.


https://www.bundesnetzagentur.de/DE/Fachthemen/ElektrizitaetundGas/Ausschreibungen/Wind_Onshore/BeendeteAusschreibungen/start.html
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5.1 Regional distribution of permits

In a comparison of federal states, Lower Saxony ranks first with 1,860 MW of newly approved capacity and 291 plants in the first half
of the year. North Rhine-Westphalia follows with 1,794 MW. In third place is Brandenburg, where 1,131 MW of wind power capacity
had been approved by the end of June. No new permits were registered from the three city states in the first six months.

The southern region accounts for 17 percent of the wind energy capacity approved in the first half-year. 237 Power stations with a
capacity of 1,561 MW were granted planning permission there. The largest shares are accounted for by districts in the Bavarian part
of this region (673 MW) and in Baden-Wuerttemberg (398 MW).
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Figure 16: Newly permitted wind energy capacity in the first half of 2026 by federal state
Data: MaStR, own research; figures in megawatts

5.2 Permit period

On a national average, the planning permission processes completed so far this year took just under 17 months (median 12 months).
Figure 17 shows the average procedure duration, based on the year in which the permit decisions (initial rulings) were issued. This
makes it clear that, after 2016, the duration of proceedings increased for seven years almost without exception, with an increasing
trend. A reversal in the trend became apparent in 2024. This year, the duration of proceedings is at the same level as in 2025.
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Figure 17: Duration of permit procedures by year
Data: MaStR, UVP-Portal, own research; figures in months
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There have been marked differences in the duration of proceedings across the federal states this year, ranging from ten months (Ba-
varia) to 38 months (Mecklenburg-Vorpommern). Long durations, as seen for example in Mecklenburg-Vorpommern, can also be at-
tributed to the fact that numerous legislative changes in the previous legislative period are now leading to the completion of permit
procedures that had previously stalled for years or were resumed after being rejected.

Processing times also vary considerably between the federal states when compared with the 2025 approval year: while the approval
time increased this year in Baden-Wuerttemberg, Bavaria and Lower Saxony, the average processing time fell in the other federal
states — most significantly in Thuringia (-36 %), Saarland (-32%) and Rhineland-Palatinate (-24 %). In Saxony-Anhalt, the average
duration remained virtually unchanged.

Permit period

Half-year 2026: @ 16.7 months
(n=1,411 wind turbines)

Permit period

2025: @ 16.7 months
(n = 3,346 wind turbines)

Figure 18: Duration of authorisation procedures completed in the federal states in the first half of 2026 and in 2025
Data: MaStR, UVP-Portal, own research; figures in months; map: FA Wind und Solar based on © GeoNames, Microsoft, TomTom

5.3  Wind turbine configuration

In the past decade, the generator capacity of newly permitted wind turbines has shown steady annual growth rates of six to ten percent.
The average approved capacity has now reached 6.45 MW. Nine out of ten wind turbines approved in the first half of the year have a
generator capacity in excess of 5.5 MW. Almost two-thirds of the plants were even approved with a capacity of more than 6.5 MW.

Table 8: Capacity classes of wind turbines approved in the first half of 2026; Data: MaStR

Capacity categories Wind turbines | Capacity Share
[MW] [wind turbines]
P < 3,500 kW 5 8.3 0.4%
3,500 < P < 4,500 kW 88 373.2 6.2%
4,500 < P < 5,500 kW 20 96.6 1.4%
5,500 < P < 6,500 kW 416 2,436.2 29.3%
P> 6,500 kW 889 6,232.2 62.7%
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6  Expected development of expansion and political targets

The Renewable Energy Sources Act (EEG 2023) sets out a capacity-based expansion pathway?3 for individual energy sources, includ-
ing onshore wind. According to the law, “84 gigawatts in 2026” of onshore wind energy capacity should have been online. Based on
just under 70 gigawatts connected to the grid at the end of June, a net total of 14 GW would, therefore, need to be installed in the
second half of the year. This target is nowhere near achievable.

The tendered volumes stipulated in the EEG form the basis for the annually required expansion and are also intended to compensate
for the expected decommissioning. Experience shows that it takes nearly two years for capacity awarded a bid to be realised through
the commissioning of wind turbines.?* Further expansion this year will, therefore, be driven primarily by contract volumes from 2023
and 2024. To date, 8.4 GW of that has yet to be realised.?® If the current rate of deployment continues and if the failure rates remain
as low as in previous years, a gross increase of up to eight gigawatts of capacity could be expected by the end of the year. Even
though the actual expansion in the first six months fell short of the forecast?® by almost one gigawatt, as things stand the annual fore-
cast is very ambitious but not unattainable.
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Figure 19: Past and projected expansion, cumulative fleet and expansion targets according to EEG
Data: MaStR, BNetzA, EEG; figures in gigawatts; *) based on the tender volumes (including catch-up volumes) of the respective year before last

7  Monthly electricity generation and market values

In the first half of 2026, the nationwide onshore wind park generated 53.1 terawatt-hours (TWh) of electricity. Compared with the
first six months of last year (49.3 TWh), feed-in increased by just under eight percent. Compared with the first half of 2024, this year’s
wind power generation is twelve percent lower.

At a share of 23 percent of electricity generation in the first half of the year, onshore wind power remains the most important source
of energy for electricity generation in Germany. The share of renewable energy in national electricity generation rose by one percent-
age point compared with the same half-year last year, to 59 percent.?’

2 See Section 4 No. 1 EEG.
24 Of the 4,400 wind turbines that have been commissioned to date following the award of contracts, it took an average of 20.6 months from the announcement of the award to the commissioning of the turbine.
25 Of the capacity from the 2023 tender rounds (August and November), 514 MW have not yet been commissioned. Of the contracts awarded in 2024, 7,940 MW have not yet been implemented.

26 See FA Wind und Solar Status of Onshore Wind Energy Development in Germany in the Year 2025, Chapter 6.
2" Renewable energy shares in total electricity generation: first six months of 2026: 59.0%, first six months of 2025: 57.9%; see SMARD.de, “Actual Generation” dashboard.


https://www.gesetze-im-internet.de/eeg_2014/__4.html
https://www.fachagentur-wind-solar.de/fileadmin/Veroeffentlichungen/Wind/Analysen/FA_Wind_Solar_Status_of_Onshore_Wind_Energy_Development_in_Germany_Year_2025.pdf
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Figure 20: Electricity generation from onshore wind turbines
Data: BNetzA | SMARD.de; figures in terawatt-hours (TWh)

Following the record figures in 2022, when the annual market price of onshore wind power reached 19.32 ct/kWh, the monthly market
prices? fell steadily. In 2023, the annual average of 7.62 ct/kWh had more than halved compared with 2022. The downward trend
continued in 2024. Here, the annual market price of onshore wind was 6.29 ct/kWh - the lowest figure in four years. The following
year prices increased again, with the annual market price for 2025 rising to 7.44 ct/kWh. The upward trend continued into 2026; at
the end of June, the average monthly price for electricity from onshore wind farms stood at 8.15 ct/kWh. Compared with the first six
months of 2025, this represents an increase of just under six percent.
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Figure 21: Market values for electricity generated by onshore wind turbines
Data: Transmission system operators | Netztransparenz.de; figures in cents per kilowatt-hour (ct/kWh)

2 Netztransparenz.de, monthly market values in accordance with Annex 1 (to Section 23a EEG) No. 5.2.



https://www.netztransparenz.de/de-de/Erneuerbare-Energien-und-Umlagen/EEG/Transparenzanforderungen/Marktpr%C3%A4mie/Marktwert%C3%BCbersicht
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About the German Wind Energy Association (BWE)

As the representative body for the German wind energy sector, the German Wind Energy Association (BWE) brings
together the interests of more than 3,000 companies and just over 17,000 members. In collaboration with supplier and
manufacturing companies established in German mechanical engineering, project developers, specialised lawyers, the
finance sector and companies in logistics, construction, service/maintenance, storage technologies, electricity trading,
grid operation and energy supply, the BWE serves as the primary point of contact for policymakers, industry, academia
and the media on all questions related to wind energy.

About VDMA Power Systems

VDMA Power Systems is the industry association for energy plant engineering. It represents the interests of manufacturers
and suppliers of electricity and heat generation plants in Germany and abroad. This includes wind, solar and hydropower
installations, engines, thermal power plants and storage and sector coupling technologies. VDMA Power Systems serves
as a cross-technology information and communication platform focusing on energy and industrial policy, innovation and
technology, markets and trade fairs, as well as press and public relations. VDMA Power Systems is a specialist association
within the VDMA, Europe’s largest association for the mechanical and plant engineering sector.

About the Wind and Solar Energy Agency

The Wind and Solar Energy Agency is a non-profit association. Its members include the federal government, the federal
states, the leading municipal associations, business and environmental organisations, as well as companies. The association
supports the environmentally and ecologically compatible use of onshore wind energy and solar energy in Germany. It pre-
pares analyses, information resources and expert reports, among other things. Its work is based on the climate and energy
policy goals of the European Union. The association operates on a basis of facts, legal precedent and scientific evidence.
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