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Europe’s race towards climate neutrality is entering a decisive phase. With the 
European Union’s Green Deal setting out ambitious targets of 55% reduction in 
greenhouse gas emissions by 2030 and climate neutrality by 2050, renewable 
energy expansion is no longer optional. It ’s a legal and economic imperative.
Traditionally, rural areas with vast open 
spaces have been the focus for wind energy 
development. Yet Europe’s cities, home to 
over 75% of its population, are now under 
increasing pressure to contribute. Urban 
centers are energy-intensive hubs, 
consuming vast amounts of electricity for 
households, public infrastructure and 
transport. They are also political symbols:  
if Europe’s capitals cannot demonstrate  
their commitment to renewable energy,  
how can the rest of the continent be 
expected to follow?

Berlin, Germany’s capital and one of Europe’s 
major metropolises, illustrates this tension. 

Urban wind energy potential: 
lessons from Europe’s capitals

Known more for its cultural vibrancy than its 
renewable energy initiatives, Berlin has long 
relied on neighboring regions to meet its 
electricity demand. But legal obligations under 
Germany’s Renewable Energy Sources Act and 
European directives are forcing the city to act. 
Recently, Berlin designated eight priority areas 
for wind energy development, not out of 
pioneering spirit, but because the climate 
targets leave no alternative.

This story is not unique to Berlin. From Paris to 
Warsaw, Madrid to Vienna, European capitals 
face the same question: how can we reconcile 
dense urban landscapes with the urgent need 
to expand renewable energy?

Berlin under pressure: space constraints and 
legal obligations

While Berlin’s move to designate eight wind 
priority areas may appear to signal progress, it 
is driven less by voluntary ambition and more 
by regulatory compulsion. As Germany’s 
capital and a city-state, Berlin faces a unique 
set of constraints that are mirrored in 
metropolitan areas across Europe.

Unlike rural regions, where open landscapes 
allow for large wind farms, Berlin is 
characterized by a high population density, 
extensive urban infrastructure and stringent 
environmental regulations. Urban planning 
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here involves delicate trade-offs: every 
hectare of land is contested, with competing 
demands from housing, industry, recreation 
and biodiversity conservation.

‘Designating new priority areas for wind 
energy in Berlin is an important step, but only 
a reliable assessment of potential yields allows 
these areas to be meaningfully integrated into 
energy and supply strategies,’ says Andreas 
Speck, Director Sales & Marketing at 4cast.

The political context adds further complexity. 
Under Germany’s Renewable Energy Sources 
Act (EEG) and in line with the European Union’s 
Renewable Energy Directive, each federal 
state is now obligated to allocate sufficient 
land for wind energy development. For Berlin, 
a city traditionally reliant on energy imports 
from the surrounding region of Brandenburg, 
this meant identifying areas within its own 
jurisdiction, despite significant technical and 
social challenges.

An in-depth analysis of these eight areas 
revealed their annual energy generation 
potential:

• Blankenfelde / Arkenberge: 16,566 MWh 
(9,359 households)

• Buchholz Nord: 16,422 MWh (9,278 
households)

• Jungfernheide / Tegel: 15,634 MWh (8,833 
households)

• Teufelsberg: 16,192 MWh (9,148 
households)

• Krummendammer Heide: 14,662 MWh 
(8,284 households)

• Grunewald: 15,670 MWh (8,853 
households)

• Wartenberg / Falkenberg: 16,221 MWh 
(9,164 households)

• Gatower Rieselfelder / Karolinenhöhe: 
16,399 MWh (9,265 households)

These sites could produce a combined total of 
127,766 MWh annually. This is enough to 
power 72,184 households, 1,704 schools or 
102 public swimming pools.

‘At this stage, we simulated one turbine per 
site as an example, since no final planning 
exists yet. The actual potential is significantly 
higher, as some of the designated areas could 
accommodate three to four turbines,’ says 
Annekatrin Kirsch, Head of Product at 4cast.

The data-driven solution: how site 
assessments unlock urban potential

Identifying potential wind energy sites in urban 
areas requires more than just favorable wind 
speeds. In cities like Berlin, where competing 
land uses and environmental constraints 
dominate, only a rigorous, data-driven 
approach can reveal where wind energy might 
be technically and legally feasible.

Today’s advanced assessment tools integrate 
multi-layered datasets with intelligent 

algorithms to deliver precise evaluations in 
record time. In Berlin, analysts applied a hybrid 
workflow that automated much of the 
process, yet included a dedicated quality 
control step by experienced professionals. 
This approach combines speed with the 
robustness typically expected from accredited 
wind energy reports, ensuring results are both 
fast and reliable.

The methodology included:

• Meteorological data: ERA5 reanalysis 
datasets (2004–2023) provided detailed 
time series for wind speed and direction, 
enabling long-term assessment of energy 
yield potential.

• Land cover classifications: CORINE Land 
Cover data accounted for roughness 
effects and obstructions like buildings or 
forested areas.

• Topography: Terrain data from NASA’s 
Shuttle Radar Topography Mission (SRTM) 
captured orographic influences on wind 
patterns.

• Technical turbine parameters: Power 
curves, thrust coefficients and hub heights 
simulated modern turbine behavior in 
specific locations.

• Environmental constraints: Noise limits, 
shadow flicker, and biodiversity measures 
(e.g., bat and bird curtailments) were fully 
integrated into the yield calculations.

This advanced methodology, mirroring the 
precision of certified wind energy 
assessments, highlighted how sensitive urban 
wind planning is to local factors. Regulatory 
losses reduced gross yields by an average of 
7.4%, while technical availability (-3%) and 
grid constraints (-2%) brought net efficiency 
to approximately 87–88%.

By combining automated workflows with expert 
oversight, these assessments provide planners 
with fast, actionable insights while maintaining 
the rigor required for critical investment 
decisions. In practice, what used to take months 
with traditional planning methods can now be 

delivered within days, a crucial advantage for 
urban projects racing against 2030 targets.

Urban wind energy as a strategic asset

Berlin’s experience reflects a major challenge 
confronting Europe’s capitals. Urban 
environments present highly complex 
conditions for renewable energy 
development, but they also hold untapped 
potential that national governments can no 
longer afford to ignore.

Other European cities, such as Paris, Madrid, 
Warsaw and Copenhagen, face similar 
constraints. Dense building stock, heritage 
protection zones, aviation corridors and public 
resistance often lead planners to deprioritize 
urban areas for wind development. Yet studies 
suggest urban areas across the EU could host 
up to 20 GW of wind capacity if constraints are 
effectively addressed, according to 
WindEurope data.

Data-driven site assessments provide a critical 
tool in this process. By integrating high-
resolution wind datasets, land use information 
and advanced modeling, planners can:

• Identify areas where urban wind projects 
are technically viable despite constraints.

• Quantify potential energy yields with a level 
of precision comparable to accredited wind 
energy reports.

• Simulate operational scenarios, including 
noise reduction modes and biodiversity 
curtailments, to ensure regulatory 
compliance.

• Assess alternative planning configurations, 
such as different layouts, turbine types 
and hub heights, to optimize energy 
output and integration into the urban 
landscape.

Importantly, modern tools can deliver these 
insights within days, not months. Automated 
workflows accelerate the evaluation of 
multiple sites in parallel, enabling decision 
makers to prioritize options and respond 
swiftly to policy changes. However, 
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Future-proof urban wind planning demands tools that combine 
speed, precision and certification. 

automation alone is not sufficient.  
A hybrid approach, where experienced 
professionals validate software-driven 
analyses, ensures results meet the quality 
standards required for regulatory approval  
and investor confidence.

This balance of speed and rigor is particularly 
valuable in urban settings, where stakeholder 
engagement and public acceptance are 
crucial. Planners require robust data to 
effectively communicate project benefits, 
address concerns and navigate complex 
approval processes.

Berlin’s designation of eight priority wind 
areas is an early example of this approach. 
The city’s findings of 127,766 MWh of annual 
potential, equivalent to powering over 
72,000 households, demonstrate that even 

under tight restrictions, urban wind energy 
can make a measurable contribution to 
climate targets.

Conclusion: unlocking urban wind potential 
across Europe

Europe’s energy transition depends on more 
than political ambition and technological 
innovation. It requires precise knowledge of 
where renewable energy can be deployed 
most effectively, even in the most challenging 
urban environments.

Berlin’s designation of eight priority wind 
areas highlights the necessity of balancing 
climate targets with the realities of dense, 
regulated cityscapes. While the capital’s 
decision was born out of obligation, it 
demonstrates that urban wind energy is 

both possible and impactful when 
approached with rigor and precision.

Future-proof urban wind planning demands 
tools that combine speed, precision and 
certification. Data-driven site assessments, 
combining advanced automation with 
expert validation, offer planners and 
policymakers fast, actionable insights  
while maintaining the robustness  
needed for long-term investment and 
regulatory compliance.

As Europe’s capitals confront similar pressures, 
one thing is clear: if cities like Berlin can identify 
space for wind energy, other metropolises 
must follow. Urban wind is no longer optional.  
It is a strategic asset waiting to be unlocked.

4-cast.de

Detailed reports for each location are available for free download at: web.4-cast.de/windenergie-berlin © 4Cast GmbH & Co. KG, 4-cast.de

Annual net energy yield of example wind turbines in wind priority areas in Berlin
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