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Energy Performance Certificate (EPC) for buildings 
have been implemented in the 4 countries 

Year EPC implementation: 

 

Considered end uses:   

 

Unit: 

 

Type of modelling: 

 

Behavioural assumptions: 

 

% of labelled dwellings:  
 

2005 1995 2010 2000 

NL Ger Fr UK (EPC) 

Space heating, domestic hot water, air conditioning, ventilation 

Normative 

0% 25% 

NL Fr UK Ger: ? 

Varied: from 9 hrs per week day for space heating (UK) 
to 19°C all heating season (Ger) 

UK (SAP) 
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Despite differences in implementation modalities, 
some results are common to the 4 countries 

For space heating consumptions 
and in average: 
•  significant differences between 
normative EPC calculation and 
measures 
•  EPC calculations are larger than 
measured consumptions 
•  heating factor(*): 0.6 to 0.7 
•  the heating factor decreases as 
the energy efficiency of the dwelling 
(EPC label) decreases 

Relation between the energetic efficiency of a dwelling expressed 
in label score and the heating factor. The heating factor varies also 
among households with the same label. 95% of the households have 
heating factors within the limits illustrated with the bars, NL) 

Measured annual space heating consumptions vs EPC 
calculations (centralized individual space heating equipment, final 
energy, Fr) 

(*) Heating factor: ratio between real and theoretical space 
heating energy consumption  
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Potential causes explaining the gap 

1.  Uncertainty in the physical core modelling 
2.  Uncertainty in technical and climate inputs (normative climate, 

retrofitting considered as perfectly realized, full respect of energy 
efficiency regulations) 

3.  Uncertainty in the measurements 
4.  Behavioural issues (behavioural model inputs as internal 

temperatures and ventilation rate) 
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Which main causes? 
1.  Studied for the French case à same tendencies are 

observed despite use of models with varied accuracies 
2.  Partially studied à important for some countries which have 

begun taking into account correction factors (UK), for others 
not significant (NL) 

3.  Eliminated in some studies measuring only individual space 
heating consumption à same tendencies and gaps are 
observed 

4.  Studied with theoretical calculations à Factor 3 between 
the most and less consuming  

 The most important factors seem to be 
 “behavioural issues” and “refurbishment discrepancy” 
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What implications?                    1 Overestimation of: 

•  current space heating consumptions (“prebound effect”) 
•  energy savings (e.g. “rebound effect”) 
•  underestimation of “time to target” in energy consumption decrease  
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What implications?      2 Overestimation of:  

•  financial profitability of energy savings 
•  cost-optimality of retrofitting actions 

NL: heating factor: 0.7 
Average Pay Back Time: 14 years 

Relation between heating factor and payback time for installing low-E glazing 
(Tigchelaar ECEEE 2011, NL) 

NL: heating factor: 1 
Average Pays back Time: 9 years 
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How to improve?: studying the “heating factor” 

•  there is a simple empirical relationship between EPC space heating 

consumption evaluation and measured consumptions  

•  in UK, “in use” factors have been introduced in Green Deal calculation 
•  the “heating factor” has been studied in France: it can be expressed as 

the elasticity of demand for thermal comfort (which depends on energy 

efficiency of the heating system, energy price and climate). 

à generalize introduction of “in use factors” in calculations 

Intensity of heating to expenditure and income ratio 
for English and French dwellings,  
UK: dark lines: English House Survey – approx 2,100 
households, includes only households where gas is 
primary fuel for heating 
France: red dots: EDF R&D 2009 survey - approx 900 
households with individual space heating all fuels 
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How to improve?: estimating realistic energy savings  

•  the gap between normative and realistic energy savings 
expected after space heating refurbishment is roughly known 

•  it is mainly due to:  rebound effect 
    poor renovation work 
 
•  but existing studies do not allow to say what is the most important 
effect between the rebound effect and poor achievement 
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Consequences for policy making 
à  do not mix normative and realistic approaches: the % of decrease of 
space heating consumption after refurbishment is the same for a 100% 
normative analysis and a 100% realistic analysis 

à  use realistic approach for cost-optimality calculations: they are an 
important issue in the recast EPBD, and are actually based on theoretical 
calculations (overestimation of financial savings) 

à  increase research in order to better understand the determinant of the 
gap and quantify it: what is the main factor? rebound of poor renovation?  
 

 Policies evaluation and impacts on policies to implement are not the 
same:  * if rebound effect is the main factor  

   promote high level of thermal insulation and space 
    heating management, communicate on 

behavioral impact 
  * if poor renovation work is the main factor 
      implement massive actions on 

building industry     improvement, do not finance poor 
realizations, check efficiency 
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Key take away (1) 

•  EPC is a useful reference, but: 
•  It is an energy efficiency indicator, not an energy consumption estimation 

• As a absolute value, it must be used as an energy efficiency indicator 
•  In a relative comparisons, it can be use for energy consumption comparison 
•  It cannot be used for absolute evaluations of housing energy consumption 
 

•  “Translating” EPC space heating consumption evaluation in realistic 
consumptions is possible by introducing “in use” factors 

•  It is possible to rectify the gap between normative and realistic 
energy savings expected after space heating refurbishment 

•  Analysis (e.g. energy savings potential, cost-effectiveness) must 
not mix normative and realistic approaches and must be 
conducted with realistic evaluations of energy savings 
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Key take away (2) 

•  Before 
•  implementing new obligations for housing retrofitting (e.g. EPBD cost- 

optimality) 

•  and spending billions in technical improvement of energy efficiency 

•  Large fields studies must be conducted for a better 
•  understanding of the gap between normative and real consumptions of 

housing, their causes (poor delivery or poor intervention) and their 

heterogeneity 

•  screening of energy saving potentials 
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