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Europe’s transition to climate neutrality
affects the environment through more
than greenhouse-gas emissions. Energy
efficiency can reduce the need for
energy production, while renewable
energy replaces fossil-based
generation, but both influence land
requirements, air pollution and
ecosystem pressures. These effects
matter for implementing the Energy
Efficiency First principle and for
assessing the wider societal value of
energy and climate policies. Two SEED
MICAT studies show that many such
impacts can be quantified, but also that
care is needed when translating
physical pressures into ecological
outcomes. Their common message is
simple: energy measures can often be
linked robustly to environmental
pressures, but these pressures cannot
always be converted into universal
ecological benefit coefficients.

The first study examines the land
requirements of electricity-generation
technologies. It recommends land-use
intensity, expressed in m²/MWh, as a
useful screening indicator because it
relates land occupation to electricity
actually produced. Yet comparisons
depend strongly on what is counted:
only the direct footprint of generating
facilities, or also mining, fuel extraction,
transport infrastructure, materials, grid
connections and waste disposal.

Onshore wind illustrates the issue
particularly clearly. If the full area
between turbines is counted, the
reviewed data give a median land
requirement of about 99 m²/MWh. If only
land directly disturbed by turbines and
infrastructure is included, this falls to
around 0.4 m²/MWh. Much of the
intervening area can continue to
support agriculture or other uses. Crop-
based biomass, by contrast, has a high
indicative requirement of around 450
m²/MWh, because dedicated feedstock
cultivation directly requires land.

The policy implication is that land
occupied is not necessarily land lost.
Rooftop solar creates virtually no
additional direct land requirement, while
ground-mounted solar can have very
different consequences depending on
whether it occupies degraded,
agricultural or ecologically valuable
land. Dual use can therefore
substantially change the meaning of a
headline land-use figure.

It is equally important to consider what
new generation or efficiency measures
displace. Renewable electricity can
reduce land associated with fossil-fuel
extraction, transport and conventional
generation. Energy efficiency can avoid
some of these pressures altogether by
reducing generation requirements. This
is an environmental benefit of Energy
Efficiency First that carbon-focused
assessments may overlook.
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Different ecosystems can tolerate
different levels of nitrogen before
harmful effects are expected. These
thresholds are known as critical loads.
Whether a reduction in pollution makes
a significant difference therefore
depends on where it occurs, how
sensitive the ecosystem is, and how far
pollution levels are above or below the
relevant threshold. Pollution also crosses
borders, so action in one country may
benefit ecosystems elsewhere.

This analysis connects directly to an
established international policy process.
Critical loads and Average
Accumulated Exceedance (AAE) are
already used within the UNECE
Convention on Long-range
Transboundary Air Pollution (LRTAP) to
assess ecosystem risks. The SEED MICAT
study applies this framework across 49
ecosystem classes, linking the work to
established European practice rather
than creating a separate biodiversity
metric.

AAE is therefore useful for showing
whether energy measures reduce
pressure on ecosystems and the risk of
damage. It should not, however, be
interpreted as a direct measure of
biodiversity gained or species saved.

Study
The second study looks at a different
environmental effect of energy policy:
air pollution and its impact on
ecosystems. Excess nitrogen deposited
from the atmosphere can contribute to
eutrophication, alter vegetation and
increase risks to biodiversity. Two
pollutants are particularly important:
nitrogen oxides (NOx), much of which
comes from combustion, and ammonia
(NH₃), which comes mainly from
agriculture.

This distinction matters because energy
policy can influence one of these
pollutants much more than the other. In
2020, energy-related activities
accounted for roughly 65–80% of NOx
emissions in many EU Member States,
but generally less than 10% of NH₃
emissions. Energy efficiency and cleaner
energy use can therefore reduce part of
the nitrogen pressure on ecosystems,
particularly through lower NOx
emissions, but they cannot address the
wider nitrogen problem on their own.

The study shows that it is possible to
estimate how lower energy use reduces
emissions and, in turn, nitrogen
deposition on ecosystems. The difficulty
comes at the next step: the same
reduction in nitrogen deposition does
not produce the same ecological
benefit everywhere. 
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CONCLUSION & DISCUSSIONS

For MICAT and similar tools, the practical
lesson is to quantify impacts at the level
where the relationships remain robust.
Land-use intensity and AAE are valuable
screening indicators, but should not
automatically be converted into generic
biodiversity or monetary benefits. Land
assessments should distinguish, where
possible, between gross occupied area, 
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The conclusion is constructive: simple indicators remain valuable, but they must be
used at the appropriate stage of the impact chain. Where ecological effects become
spatial, threshold-dependent and interconnected, policy assessment needs to move
beyond simple marginal coefficients.

directly transformed land and land
removed from alternative uses, while
recognising avoided land use from
displaced conventional generation.
Ecosystem assessments can link energy
savings to lower emissions, deposition
and ecosystem pressure, while larger
policy packages may require more
spatially explicit assessment.



Follow the project on

MICAT – Multiple Impacts Calculation 
#SEEDMICAT
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Take part in the MICAT Community 
& elevate your journey with us

towards energy efficiency!

Monthly newsletter with specific information on how to
best use the tool.
A series of workshops to fine-tune the tool to your needs.​
Specific MICATool training sessions, or request tailored and
personalised trainings.​

By joining the community, you will have access to:

https://newtrends2020.eu/
https://www.linkedin.com/company/newtrendseu/
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