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Empirical Basis of 
Economic Impacts 

Energy Intensity



Energy intensity measures the average
energy required to produce a unit of GDP,
indicating economic efficiency in energy use.
Economies with lower energy intensity are
more resilient to fluctuations in energy prices,
which is particularly important for the EU due
to its reliance on fossil fuel imports. While
calculating energy intensity at the local level
is challenging, regions can still work to reduce
energy dependence. 

This indicator is crucial for assessing energy
efficiency measures and the transition to
renewable energy, both of which significantly
impact energy intensity. It is calculated using
the formula: 

where GIC is gross inland consumption and
NE is non-energy uses. The effects of climate
actions are evaluated by comparing current
energy consumption and GDP with scenarios
reflecting changes from energy efficiency
improvements or renewable deployment. 

Quantification is straightforward, with data
primarily sourced from Eurostat and PRIMES.
Since energy intensity serves as a key
performance indicator, direct monetisation is
not recommended due to double counting
risks, and aggregation is unproductive.
Overall, energy intensity helps assess
economic vulnerability to energy price
volatility, primarily at the EU and national
levels. 

Executive summary 
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Scope of MI Indicator 
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Energy intensity describes the average
amount of energy necessary to generate a
unit of GDP. Thereby, it allows to assess the
efficiency of an economy with regard to its
energy use. Less energy intensive economies
or sectors tend to be more resilient to price
volatilities, as a smaller portion of expenses is
linked to energy costs. 

Definition

Given the prevalent import dependence of
fossil fuels in the EU, an increased resilience
towards energy price increases as
engendered by a reduced energy intensity is
of major importance. This is the case on a
European as well as on a national level.
However, while energy intensity can hardly be
calculated on the local level, as GDP is

Relevance on EU, national
and/or local level 

Energy intensity is of major relevance when it
comes to energy efficiency, given the
generally high impact of such measure.
However, the substitution of legacy energy
sources with renewables, which typically
feature lower primary-to-final-energy ratios,
also has an impact on energy intensity.
Moreover, the added value resulting from
climate mitigation actions further impact
energy intensity. Hence, both energy
efficiency improvements and the deployment
of renewables are relevant for this impact.  

Relevance for the
assessment of climate
mitigation actions 

generally not disaggregated to
municipalities, it can still be interesting for
regions and municipalities to reduce their
reliance on energy as much as possible.

Impact pathway figure 
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Figure 1: Impact pathway figure showing
how energy efficiency and renewables
deployment affects energy intensity. 



To quantify countries’ energy intensity EI, their
inland energy consumption (difference
between gross inland consumption GIC and
final consumption for non-energy uses NE) is
divided by their gross domestic product GDP: 

Quantification method 
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Description
In order to assess the impact of climate
mitigation actions, the status quo is
compared with a scenario including the
changes in primary energy consumption and
gross domestic product linked to the
assessed energy efficiency measure or
renewables deployment. 
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The quantification of this indicator is
straightforward. Thus, no methodological
challenges, necessary assumptions, or
limitations have emerged.  

Methodological challenges,
assumptions and limitations 

As static values, gross inland consumption,
non-energy uses, and gross domestic
product are necessary, which are available
for Eurostat (ex-post) and PRIMES (ex-ante).
In addition, the change in primary energy
consumption (stemming from the indicator
energy savings) and the impact on GDP
(from the related indicator) are required.  

Data requirements 
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To calculate the impact of energy efficiency
and renewables deployment on a nation’s
energy intensity, the status quo is compared
with a scenario considering the change in
primary energy consumption (visualised in a
graph with two bars). For the former, the
result can be calculated using the formula
shown in the section Description. For the
latter, the change in primary energy
consumption ΔPE is subtracted from inland
energy consumption and the result from the
indictor ‘Impact on GDP’ ΔGDP is added to the
actual GDP: 

Impact factor/functional
relationship Since energy intensity is more of a key

performance indicator of an economy, no
direct benefits can be derived from it.
Moreover, there is a considerable risk of
double counting. Thus, no monetisation is
recommended. 

Monetisation 

Since this impact is mainly a key
performance indicator and not a physical
benefit, it should not be aggregated. 

Aggregation 

Conclusion
Despite the fact that this indicator is mainly a key performance indicator for an
economy, it is relevant to assess the exposure to energy price and availability
volatilities. Yet, it can generally merely be assessed on the European and national
level, since the required data is predominantly gathered on these governance
levels. The methodology for quantification is clearly defined and does not pose any
challenges. Similarly, the required data is overwhelmingly available from Eurostat
and PRIMES. However, a monetisation is not recommended, due to the significant
risk of double counting. An aggregation would also not be fruitful. 
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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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