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• Accuracy of the input data

• Methodology and software applied

• Energy assessors qualification

May 5th, 2022  TIMEPAC Event in Torino  Energy Performance Certificates in Piemonte: further analyses of datasets in the TIMEPAC project

On the Energy Performance Certificate (EPC) data quality

Energy Performance 
Certificate (EPC)

data quality

INDIRECT DRIVERS

The introduction of new indicators
i. Sustainability indicators

ii. Smart readiness indicator (SRI)

iii. Real-consumption data

iv. Cost-effective energy efficiency measures 

v. …

How could it be 
improved?

DIRECT DRIVERS 

Data interoperability between database and software

Database control activities

Cost adaptation

Independent controls reinforcement How to increase the EPC 
exploitation?

Single-building Building stock
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Context analysis on EPC data in TIMEPAC (1)

Source type
e.g., Cadastre database,

Energy report,
Survey on-site,

…

Way of determination
e.g., Technician assumption,

Measurement/monitoring,
Detailed/simplified calculation,

…

+

Level of uncertainty matrix

Level 1 (e.g., technician defined vs. technician assumption) 

Level 2 (e.g., technician defined vs. inspection) 

Level 3 (e.g., legislative/technical standard vs. external reference) 

Data quality classification

Analysis applied to:

• Austria (Salzburg)
• Croatia
• Cyprus
• Italy (Piemonte)
• Slovenia
• Spain (Catalonia)

Inspection
Detailed 

calculation

Simplified 

calculation

Measurement / 

Monitoring

Technician 

assumption

External 

reference

Cadastre database Level 3

Geographical database Level 3

Regional or national 

database
Level 3

Statistical database Level 3

Survey on-site Level 2 Level 3 Level 2

Technician defined Level 2 Level 2 Level 1 Level 2

Legislative or technical 

standard
Level 3 Level 2 Level 2 Level 3

Based on occupant 

interview
Level 2 Level 2

Existing energy report Level 2

Numerical assessment Level 3 Level 1

Energy bills Level 2 Level 3

WAY OF DETERMINATION

S
O

U
R

C
E

 T
Y

P
E
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Context analysis on EPC data in TIMEPAC (2)
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ITALY           CROATIA       CYPRUS         SPAIN          SLOVENIA    AUSTRIA
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Market survey

Data with no 
application

PERCENTAGE OF EPC DATA EXPLOITED IN EACH COUNTRY BY TYPE OF APPLICATION 

NO. OF OCCURRENCES OF SOURCE TYPE AND WAY OF DETERMINATION, AND ASSOCIATED LEVEL OF 
UNCERTAINTY OF INPUT DATA (all the involved countries) 
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Methodology to improve EPC data accuracy

May 5th, 2022  TIMEPAC Event in Torino  Energy Performance Certificates in Piemonte: further analyses of datasets in the TIMEPAC project

I/O dataset selection

Selection of the I/O dataset from the 
data collection sheet

Data clustering on EPC DB
(building typology)

Climatic area/zone,

Intended use,

Period of construction,

Size and shape.

Data quality analysis Development of a semi-empirical 
model to correlate I/O

𝑦 = 𝛽0 + 𝛽1𝑥1 + 𝛽2𝑥2 +⋯+ 𝛽𝑛𝑥𝑛

Application of the model to 
representative buildings of the building 

stock

Sensitivity analysis on 
𝒙𝟏, 𝒙𝟐, … , 𝒙𝒏 per building-

type

OBJECTIVE

Confidence intervals on 
EPC input data

Adaptation of X-tendo procedure for 
EPC data quality assessment and rating

Source: X-tendo. (2021). Exploring methodologies and concepts
for the implementation of new EPC features for better data
handling – Preliminary version. https://x-tendo.eu/wp-
content/uploads/2020/01/D4.4-EPC-Databases.pdf

DESC_PROV DESC_COMUNE DESTINAZIONE_USO ANNO_COSTRUZIONE VOL_LORDO_RISCALDATO SUP_RISCALDATA

TORINO MONCALIERI E4(3) 1960 182,25 60,75

TORINO MONCALIERI E1(1) 1959 180,87 54,81

TORINO MONCALIERI E1(1) 1969 68,96 31,34

TORINO MONCALIERI E1(1) 1974 161,88 49,55

TORINO MONCALIERI E1(1) 1970 183,71 50,61

TORINO MONCALIERI E1(1) 1967 266,7 80,9

TORINO MONCALIERI E1(1) 1960 154,56 51,52

TORINO MONCALIERI E1(1) 1958 287,63 95,88

TORINO MONCALIERI E1(1) 1940 147,54 44,71

REGIONE PIEMONTE - EPC DATABASE
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Statistical analysis on EPC DB

(U-values, QH,nd, EPH, …)

OBJECTIVES

1. Definition of representative buildings 
(country benchmarks)

2. Bottom-up energy model of the building stock

3. Energy refurbishment scenarios analysis
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I/O dataset selection

Selection of the I/O dataset from the 
data collection sheet

Data clustering on EPC DB
(building typology)

Climatic area/zone,

Intended use,

Period of construction,

Size and shape.

Data quality analysis

Adaptation of X-tendo procedure for 
EPC data quality assessment and rating

Source: X-tendo. (2021). Exploring methodologies and concepts
for the implementation of new EPC features for better data
handling – Preliminary version. https://x-tendo.eu/wp-
content/uploads/2020/01/D4.4-EPC-Databases.pdf

REGIONE PIEMONTE - EPC DATABASE

IEE TABULA project
Building type matrix

Summary Indicators 

2015 2020 2030 2050

Building Stock Size

national reference area: cond. floor area 10
9
 m² 0.214 0.219 0.227 0.245

10
9
 m² 0.214 0.219 0.227 0.245

Total CO2 emissions Heat Supply

kg/m²yr

Total Heat Demand

kWh/m²yr

CO2 Emission Factor Heat Supply

kg/kWh

EPISCOPE reference area

  mCO2,heat supply:

annual carbon dioxide emissions 

(related to EPISCOPE reference area)

mCO2,heat supply = qtotal x fCO2,heat supply

qtotal:

total heat demand 

(related to EPISCOPE reference area)

fCO2,heat supply:

total CO2 emission factor of heat supply
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Methodology to improve EPC data exploitation
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Example of data clustering of the EPC dataset
TIMEPAC country 
partner

Climatic zone(s)
Construction periods

(derived from the IEE-TABULA project)

Austria -

 1918 1919-1944

1945-1960 1961-1980

1981-1990 1991-2000

2001-2010 -

Croatia -

 1945 1945-1970

1971-1980 1981-2002

2003-2008  2009

Cyprus -
 1980 1981-2000

 2000 -

Italy
Piemonte region
(climatic zone E)

 1900 1901-1920

1921-1945 1946-1960

1961-1975 1976-1990

1991-2005  2005

Slovenia -

 1945 1945-1970

1971-1980 1981-2002

2003-2008  2009

Spain
Catalonia region

(climatic zones B3, D3 
and C2)

 1900 1901-1936

1937-1959 1960-1979

1980-2006  2007

R
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Clusters for each country, climatic zone(s), and construction periods defined

Intended use Building category and size

R
es

id
en

ti
al

 b
u

ild
in

gs

Residential

Single-family house (SFH)

Multi-family house
(MFH; Afl  1000 m2)

Apartment block
(AB; Afl  1000 m2)

N
o

n
-r

es
id

en
ti

al
 b

u
ild

in
gs

Office

Small office
(Afl  1000 m2)

Large office
(Afl  1000 m2)

Educational building
(kindergarten, primary and

secondary school)

Small educational building
(Afl  1000 m2)

Large educational building
(Afl  1000 m2)

Hospital and nursing home

Small hospital
(Afl  1000 m2)
Large hospital
(Afl  1000 m2)

Sport facility

Small sport facility
(Afl  1000 m2)

Large sport facility
(Afl  1000 m2)

Hotel

Small hotel
(Afl  1000 m2)

Large hotel
(Afl  1000 m2)
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Building type data (example)

Source: buildings-mena.com/typologies

Representative schools in Lebanon
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Conclusions

• The energy performance assessment of building 
stocks

• The tracking of  the national / regional energy 
renovation programs

• A guided public decision-making towards the 
renovation the most energy-intensive building stock

• The monitoring of the fuel poverty of a country

To enhance the EPC data quality

To increase the EPC data exploitation for 
the single-buildings and the building stocks

Key challenges for EPCs

• A more efficient control system on input data (e.g. 
plausibility intervals in the calculation software)

• The interoperability of the data sources

• The use of BIM for the EPC generation
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If you would like more information, please visit 
www.timepac.eu 

or contact us at leandro.madrazo@salle.url.edu

Thanks for your attention!

Follow us on Twitter and LinkedIn: @timepac
This project has received funding from the European Union’s Horizon 2020 

research and innovation programme under grant agreement No 101033819


