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EU Energy Efficiency Targets

• Current Energy Efficiency target for 

2030 set at 32.5% compared to BaU

scenario.

• New proposal for GHG reduction of -

55% for 2030.

• Consumption should further be reduced 

in 2030, achieving savings of 36-37% 

(FEC) and 39-41% (PEC).

• Actions required across all sectors of 

the economy and launch of revisions of 

the key legislative instruments.



Measuring Energy Savings (not Efficiency)

This is valid:

• For  single project (e.g. 

renovation of a building)

• For a programme (e.g. subsidy 

by a utility under EEOs)

• For a policy (e.g. a national 

EEOs or building code)

• For a set of policies (e.g. 

NEEAP)
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• The 2006 ESD required that energy savings be determined using a 
'harmonised calculation' model. The envisaged harmonised model 
was a combination of Top-Down (TD) calculation methods that use 
aggregated national statistics and Bottom-Up (BU) methods that 
assess measure-specific savings.

• TD and BU methods provide two complementary approaches to 
assess energy savings. 

Methods to calculate savings in the 
ESD - 2006



• The BU assesses the energy savings in each individual project covered by the 

policy and then sums the individual savings. 

• BU methods do not adequately capture behavioural changes, which may 

increase or decrease the calculated energy savings and the rebound effect.

• In addition, BU methods needs the definition of baselines, which can be subject 

to different assumption.

Bottom Up



Decomposition analysis
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• TD methods use an aggregate measure of energy consumption, normalised by 

an exogenous variable that adjusts for scale across cross-section observations 

(e.g. kWh/m2), usually derived from national statistical data. 

• To calculate the energy savings, the aggregate measure is multiplied by the 

activity level (e.g. total floor area in m2) in different years. 

• TD methods include all the policies covering the sector/equipment, the 

autonomous effects (e.g. technologies improvements not induced by specific 

policies) and structural effects (e.g. changes in activity) 

• Therefore, TD methods capture all savings and corrections to calculate only the 

policy-induced savings are thus difficult.

Top Down



• The separation of energy efficiency impacts from structural and activity 

changes of the economy as well as other factors has been examined 

extensively in the literature through the application of decomposition analysis 

techniques.

• Index decomposition analysis, and in particular Logarithmic Mean Divisia Index 

(LMDI-I) has been used to decompose changes in final energy consumption.

• In its simplest form, the energy consumption change is decomposed in activity, 

structure and intensity effects.

• Many of these studies commonly relate energy efficiency with energy intensity, 

although more recent attempts have been made focusing on the use of 

physical indicators (in addition to monetary indicators) to measure output.

Decomposition analysis



Decomposition analysis
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Randomised control trials

• Used for programme evaluation. Tends to be expensive and not easy to 

implement.



• Regression discontinuity (RDD) design has many of the assets of a 

randomised experiment, but can be used when random assignment is not 

feasible. It is a popular quasi-experimental design that exploits precise 

knowledge of the rules determining the eligibility into treatment. Only for the 

micro level.

• The Difference-in-Differences (DID) method explores the time dimension of 

the data to define the counterfactual. It requires having data for both treated 

and control groups, before and after the treatment takes place.

Other methods



• Researchers have proposed the use of econometric models as an alternative 

to the BU and TD methods to overcome the limitation of BU and TD methods. 

• The objective of econometric models is to identify the energy savings induced 

by policies as compared to other factors such as economic growth, structural 

changes, populations, production levels, energy prices, etc. 

• Examples: 

• Laes et al. (2018) reviewed the effectiveness of individual policies or policy packages for 

CO2 emission reduction and/or energy savings by using a panel econometric model.  

• Aydin and Brounen (2109) have assessed the impact of specific policies on electricity and 

non-electricity energy consumption by focusing on two types of regulatory measures: 

mandatory energy efficiency labels for household appliances and building standards.

Econometric models - 1



• The economic model includes energy prices, GDP, HDD and the 
population, plus variables for energy efficiency (e.g. the stock of 
electric appliances - refrigerators).  

• The general econometric model consists of a dependent variable and 
multiple explanatory variables. In this project the dependent 
variable is defined as the energy consumption of a single fuel 
(electricity or gas) divided by population.

• Energy demand is then estimated as a function of these factors. 
Based on the model, we also forecast energy demand for a pre-
specified period (2 and 4 years). 

• The forecasted consumption is then compared with the actual 
consumption. The differences between the forecasted and the actual 
consumption can be interpreted as energy savings

Econometric models: Example 1*

• * Presented at IEPPEC 2014 



• A series of different models (individual time series models and panel 
models) with different specifications (i.e. varying explanatory 
variables) are estimated and the estimated energy savings for the 
same countries differ between the models. The first approach is to 
estimate individual time series models with OLS. The second 
approach is to estimate a panel model with country fixed effects 
(LSDV) including either all 27 EU Member States 

Econometric models: Example 1
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• Some researchers have introduced an explicit measure of energy policy as 

an independent variable in their models through dummies. Ó Broin proposed a 

methodology to construct time series indexes, which increase as more policies 

are introduced and decrease as policies become obsolete. . 

• The energy policy indicator used in Horowitz and Bertoldi (2015) is based on a 

methodology for transforming the ODEX bottom-up energy efficiency indicators

• In Bertoldi and Mosconi (2020),  a direct indicator based on the MURE 

database of energy policy measures as been used.

Econometric models - 2



Econometric models:  Example 2



• Non-policy factors collectively referred to as situational factors: α (cross section 

FE), R (time series FE, or time trend), and X’ (econ, socio, demo, physical, 

weather, etc.)

• Z is an energy efficiency progress variable incorporating both autonomous 

changes and changes due to governmental initiatives (collectively referred to 

as energy efficiency policy), Depending on whether the model is for the 

household or manufacturing sector the target variable Z is either ODEXH or 

ODEXM.

Econometric models:  Example 2

'

it i t it it itY =α +γR +βX + Z +ε



Econometric models:  Example 2



Econometric models:  Example 2



Econometric models:  Example 3



• Similar to the previous model in this econometric models for energy demand an 

indicator of energy policy intensity is introduced as explanatory variable, along 

with the classical control variable, based on the MURE database. The policy 

indicator simply cumulates the national measures over time. 

Econometric models:  Example 3



• . 

• This approach is like a negative image of the counterfactual simulation 

approach: there, the model is estimated without the policy variable using the 

pre-policy period, and then the energy policy is set to zero in the simulated 

period, leaving the other variables at their historical level. 

• Here we estimate the model using the entire period, and then we simulate the 

entire period as if the other variables are fixed, allowing only the policy variable 

to change. 

Econometric models:  Example 3



Econometric models:  Example 3
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Econometric models:  Example 3



• Assessing the impact of policies on energy savings at EU or national level is 

needed to assess the polices effectiveness and, if needed, to re-design them. 

• BU and TD methods have limitations.

• RCTs are difficult to be used the macro level/

• Various econometric models have been used. 

• A new approach is to have an independent Policy variable in the model

▪ One model use ODEX

▪ One mode use the policy in the MURE database. 

Conclusions



EU Science Hub: ec.europa.eu/jrc

@EU_ScienceHub

EU Science Hub – Joint Research Centre

EU Science, Research and Innovation

Eu Science Hub

Keep in touch



Thank you

© European Union 2020

Unless otherwise noted the reuse of this presentation is authorised under the CC BY 4.0 license. For any use or reproduction of elements that are not owned by the 

EU, permission may need to be sought directly from the respective right holders.

Slide xx: element concerned, source: e.g. Fotolia.com; Slide xx: element concerned, source: e.g. iStock.com

https://creativecommons.org/licenses/by/4.0/

