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GUIDELINES 
GUIDELINE  

TIMEPAC aims to modernize building certification practices according 
to the latest Energy Performance of Buildings Directive (EPBD) review. 
The guidelines series provides recommendations for stakeholders 
involved in building certification to improve their working procedures 
to meet the objectives of the Directive. 

The Code of Conduct for Smart Readiness and Sustainability Rating is a 
voluntary initiative managed by the TIMPAC consortium. It is a set of 
guidelines, values and principles that are considered fundamental for 
the successful, professional and transparent calculation of the Smart 
Readiness Indicator (SRI) and selected sustainability indicators in 
European countries. It can be considered as a quality indicator for 
clients (building owner, facility managers, building users, etc.) on what 
they should expect and require from the SRI and sustainability auditors 
in order to achieve expected benefits. 

 

 

 

 

 

 

 

 



TIMEPAC - Guidelines to create archetypes of the building stock from EPC data 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

TIMEPAC “Guidelines to create archetypes of the building stock from EPC data” 

   

Authors: 

Ilaria Ballarini, Matteo Piro 

  

  

 

Politecnico di Torino 

Turin, Italy 

  

  

8 November 2024



TIMEPAC - Guidelines to create archetypes of the building stock from EPC data 
 

TABLE OF CONTENTS 
 

1. Introduction to the guidelines ................................................................................................................ 2 

1.1 EPC data selection .............................................................................................................................................. 3 
1.1.1 Purpose ...................................................................................................................................................... 3 
1.1.2 Methods ..................................................................................................................................................... 3 
1.1.3 Implementation ........................................................................................................................................ 5 

1.2 EPC data clustering ............................................................................................................................................ 5 
1.2.1 Purpose ...................................................................................................................................................... 5 
1.2.2 Methods ..................................................................................................................................................... 5 
1.2.3 Implementation ........................................................................................................................................ 7 

1.3 EPC data quality checking ................................................................................................................................ 7 
1.3.1 Purpose ...................................................................................................................................................... 7 
1.3.2 Methods ..................................................................................................................................................... 8 
1.3.3 Implementation ........................................................................................................................................ 9 

1.4 Statistical analysis ............................................................................................................................................. 11 
1.4.1 Purpose ..................................................................................................................................................... 11 
1.4.2 Methods .................................................................................................................................................... 12 
1.4.3 Implementation ....................................................................................................................................... 12 

1.5 Identification of reference buildings ............................................................................................................ 13 
1.5.1 Purpose ..................................................................................................................................................... 13 
1.5.2 Methods ................................................................................................................................................... 14 
1.5.3 Implementation ...................................................................................................................................... 14 

2. Example for a subset of the regional building stock of Piemonte (Italy) ........................................ 15 

2.1 EPC data selection ............................................................................................................................................. 15 

2.2 EPC data clustering .......................................................................................................................................... 16 

2.3 EPC data quality checking .............................................................................................................................. 18 

2.4 Statistical analysis ............................................................................................................................................ 22 

2.5 Identification of reference buildings ........................................................................................................... 33 

3. REFERENCES ........................................................................................................................................... 35 
 

  



TIMEPAC - Guidelines to create archetypes of the building stock from EPC data 
 

1 
 
 

LIST OF FIGURES 

Figure 1. Methodology to create archetypes (i.e., shaped area related to “Enhanced EPC analysis”) in 
the overall flowchart of TIMEPAC ............................................................................................................................. 2 
Figure 2. Cross-country comparison of I/O dataset related to EPC data ....................................................... 3 
Figure 3. EPC data clustering ..................................................................................................................................... 6 
Figure 4. Statistical representations of parameters for a subset of the Piemonte Region (Italy) EPC 
database (example) ...................................................................................................................................................... 11 
Figure 5. Boxplot and relative frequency graphs of parameters for a subset of the Piemonte Region 
(Italy) EPC database (example) .................................................................................................................................. 12 
Figure 6. MS Excel cluster’s structure for Moncalieri (residential use) .......................................................... 17 
Figure 7. Colour caption of the MS Excel spreadsheet cells ............................................................................. 18 
Figure 8. MS Excel spreadsheet structure per building typology (climatic zone 
E_residential_BU(AB)_CP1) ....................................................................................................................................... 18 
Figure 9. Set of scores for the Piemonte EPC database (example) .................................................................. 21 
Figure 10. (SFH) Building constructive typology ................................................................................................. 23 
Figure 11. (SFH) Building typology .......................................................................................................................... 24 
Figure 12. (SFH) Compactness ratio ....................................................................................................................... 24 
Figure 13. (SFH) Thermally heated gross volume (non-representative sample (i.e., CP1(SFH)) ............... 25 
Figure 14. (SFH) Thermally heated floor area (non-representative sample (i.e., CP1(SFH)) ..................... 25 
Figure 15. (BU(AB)) Ratio between transparent thermal envelope area and thermal envelope area ..... 25 
Figure 16. (BU(AB)) Mean thermal transmittance of opaque building envelope ......................................... 26 
Figure 17. (BU(AB)) Mean thermal transmittance of transparent building envelope ................................. 26 
Figure 18. (SFH) Energy carrier per space heating ............................................................................................. 26 
Figure 19. (SFH) Energy carrier per space cooling ............................................................................................. 27 
Figure 20. (SFH) Energy carrier per domestic hot water .................................................................................. 27 
Figure 21. (BU(AB)) Energy need for space heating ........................................................................................... 28 
Figure 22. (BU(AB)) Energy need for space cooling (non-representative sample (i.e., CP2(BU(AB)), 
CP3(BU(AB))) ................................................................................................................................................................ 28 
Figure 23. (BU(AB)) Energy need for domestic hot water ................................................................................ 29 
Figure 24. (BU(AB)) Overall mean seasonal efficiency of the space heating system .................................. 29 
Figure 25. (BU(AB)) Seasonal efficiency of the space cooling system (non-representative sample (i.e., 
CP3(BU(AB)), CP7(BU(AB))) ...................................................................................................................................... 29 
Figure 26. (BU(AB)) Seasonal efficiency of the domestic hot water system ................................................ 30 
Figure 27. (BU(AB)) Non-renewable energy performance per space heating ............................................. 30 
Figure 28. (BU(AB)) Non-renewable energy performance per space cooling (non-representative 
sample (i.e., CP2(BU(AB))) .......................................................................................................................................... 31 
Figure 29. (BU(AB)) Non-renewable energy performance per domestic hot water .................................... 31 
Figure 30. (BU(AB)) Overall non-renewable energy performance ................................................................. 32 
Figure 31. (BU(AB)) Overall renewable energy performance ........................................................................... 32 
  





 

 



 

 

 

 

  



 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

  



 

 

 

 

 



 

 

 



 

 

 

 



 

  



 




