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OVERVIEW OF ePANACEA PROJECT 

After 10 years of track record, the current EPC schemes across the EU face several challenges which have led to a not full 
accomplishment of their initial objectives: lack of accuracy, a gap between theoretical and real consumption patterns, absence 
of proper protocols for inclusion of smart and novel technologies, little convergence across Europe, lack of trust in the market 
and very little user awareness related to energy efficiency. 

The objective of the ePANACEA project is to develop a holistic methodology for energy performance assessment and 
certification of buildings that can overcome the above-mentioned challenges. The vision of ePANACEA is to become a relevant 
instrument in the European energy transition through the building sector. 

ePANACEA comprises the creation of a prototype (the Smart Energy Performance Assessment Platform) making use of the 
most advanced techniques in dynamic and automated simulation modelling, big data analysis and machine learning, inverse 
modelling or the estimation of potential energy savings and economic viability check.  

A relevant part of the project is to have a fluent dialogue with European policy makers, certification bodies, end-users and other 
stakeholders through two types of participatory actions: a feedback loop with policy makers, carried out through the so-called 
Regional Exploitation Boards (REBs) covering EU-27+UK+Norway on the one hand, and dialogue with end-users, established 
by means of specific thematic workshops, on the other.  

Thanks to these participatory actions, the acceptance of the ePANACEA approach will be tested and validated in order to 
become aligned with and meet the needs of national public bodies, end-users and other stakeholders..  

ePANACEA will demonstrate and validate reliability, accuracy, user-friendliness and cost-effectiveness of its methodology 
through 15 case studies in 5 European countries. 
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EXECUTIVE SUMMARY 

This report on the use of innovative certification schemes of the ePANACEA (Smart European Energy Performance 
Assessment and Certification) project, funded by the European Union’s HORIZON 2020 research and innovation programme 
under grant agreement No 892421, aims to tackle current EPC challenges by proposing new features for implementation within 
existing schemes.  

The document first summarises the state-of-the-art regarding European and international certification schemes, followed by a 
more detailed description of each key aspect to be taken into account within a building certification process. The review is 
mainly based on three pillars: (i) Current certification schemes in the five pilot countries of ePANACEA, (ii) International 
certification schemes and (iii) Standardised energy audit methodologies. 

The last two sections include a modular approach and ePANACEA’s proposals, respectively. The modular approach consists of 
a list of individual features that could be added to the current EPC schemes for possible improvement in terms of accuracy, 
reliability, user-friendliness and cost effectiveness. The ePANACEA approach section proposes the most suitable combinations 
or packages of such features to be evaluated and validated from the end-user perspective and be included into the final 
ePANACEA methodology and its pilot Smart European Energy Performance Assessment and Certification Platform (SEPAP). 
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GLOSSARY 

ISO 52000-1: Energy performance of buildings - Overarching EPB assessment. Part 1. General framework and procedures 

ISO 52003-1: Energy performance of buildings - Indicators, requirements, ratings and certificates. Part 1. General aspects and 
application to the overall energy performance 

Actual measured energy – measured energy without any correction for standard climate and use 

As built energy performance – energy performance calculated with data for the building after construction (prior to or during 
operation) and standard use data set. 

Design energy performance – energy performance calculated with design data for the building and standard use and climate 
data set 

DHW – Domestic Hot Water 

DSM – Demand Side Management 

Energy performance indicator – calculated or measured numerical quantity that characterises an energy feature of an 
assessed object 

Energy rating – evaluation of the value of an energy performance indicator by comparison against one or more reference 
values, possibly including a visualisation of the position on a continuous or discrete scale. 

Energy performance requirement – minimum level of the energy performance that is to be achieved to obtain a right or an 
advantage 

Measured energy indicator – energy performance indicator based on measured energy performance 

Numerical indicator of primary energy use – primary energy use per unit of reference floor area (non-renewable primary 
energy use and total primary energy use) 

Reference value – standard legal or calculated value against which an energy indicator is compared 

Standard energy performance – energy performance using actual data for a building and a standard use and climate data set 
(if calculated) or corrected for deviating conditions (if measured) 

Tailored energy performance – calculated energy performance using actual data for a building and actual climate and 
occupancy data 

Building automation and control system (BACS) – system comprising all products, software and engineering services that 
can support energy efficient, economical and safe operation of technical building systems through automatic control and by 
facilitating the manual management of those technical building systems 

EEM – energy efficiency measure 

Inverse modelling (model calibration) – inverse uncertainty analysis for determination of unknown variables through 
mathematical models from measurement data. 
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1.  INTRODUCTION 

The European Green Deal establishes a common framework for transforming the EU’s economy for a sustainable future. 
Among others, one of the new measures to achieve the European Green Deal objectives is increasing the EU’s climate 
ambition for 2030 and 2050. The EU has already started to modernise and transform the economy with the aim of achieving 
climate neutrality. 

Energy Performance Certificates (EPCs) have the opportunity to play an important role in achieving the environmental 
objectives of the EU, as a useful element to support the energy transition in the buildings sector, motivating investment in new 
and existing buildings oriented to energy efficiency, integration of renewable energy sources and smart technologies that allow 
optimisation of buildings’ performance. 

However, for the EPC to reach its full potential, several current challenges need to be overcome: 

▪ Most of the current energy assessments for Energy Performance Certification across the EU are based on theoretical 
calculation procedures, including standard “operational conditions and weather data” as reference for calculation, which is 
required for meeting Energy Performance of Buildings Directive (EPBD) requirements and developing an objective 
comparison of the building stock. However, occupant behaviour on itself can imply an increase of the energy consumption 
in the order of two or more. Weather data also implies a high impact over the heating and cooling demands. The result is a 
gap between standard outcomes and real consumption patterns that could imply inaccurate energy savings estimations for 
the implementation of energy efficiency measures (EEMs) in building renovations. 

▪ Apart from the above-mentioned problem, there is also a lack of accuracy of the energy assessment results (i.e., a gap 
between results of the energy assessment and real energy use) due to other issues. For instance: the use of 
methodologies or tools is not appropriate for the specific characteristics of the assessment object, expert knowledge for 
carrying out detailed energy assessments is lacking, while there is a poor quality of the assessments, etc. Simplified 
assessment methods (e.g., using yearly, seasonal or monthly calculation intervals) cannot be appropriated if certain 
building characteristics are present (e.g., simultaneous demand for both heating and cooling, missing zone thermostats, 
innovative installations that require a dynamic analysis, etc.). 

▪ EPCs are currently recognised as one of the most important sources of information on the energy performance of the EU’s 
building stock, a key policy instrument that can assist the government in reducing energy consumption in the building 
sector and an important element of climate policies. User awareness around energy efficiency in buildings is key in order 
for EEMs to be successful, however EPCs have not been successful in attracting the final users’ (owners or tenants) 
interest in most of EU’s Member States. 

▪ EPCs were introduced in the framework of European legislation for the first time in 2002. Following the requirement of the 
Energy Performance of Buildings Directive (EPBD - Directive 2002/91/EC), all Member States had to introduce, at latest by 
4 January 2009, an effective certification scheme. The mechanism was new for the majority of countries and needed to be 
designed from scratch. Thus, under the common general framework for the calculation of energy performance of buildings 
established by the EPBD in 2002 and 2010, Member States developed their own assessment methods, giving rise to the 
lack of convergence across EU (e.g., regarding calculation intervals, ratings, assessment tools, EPC report minimum 
requirements, etc.). 

▪ Smart and novel technologies, based on energy efficiency, renewable sources and automatisation, are key aspects for 
enabling the energy transition within the buildings sector. For instance, services related to on-site energy generation and 
demand side management (e.g., for maximising self-consumption) could accelerate the energy transition when massively 
implemented. Current energy assessment and certification schemes lack the proper protocols for the inclusion of smart and 
novel technologies, which is a handicap to the EPC to become an instrument in the energy transition. 

▪ Finally, lack of trust in the market regarding EPCs and difficulty to access financial support for building renovation are 
additional challenges of the current EPCs. On the one hand, the referenced gap between EPC outputs and real 
consumption patterns implies that there is a financial estimation of EEMs that does not represent reality. On the other hand, 
most of the time, EPC schemes are not accompanied by a quality viability analysis from the economic point of view.  
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2.  STATE OF THE ART 

This section will review current certification schemes and some of their particularities in order to identify relevant and/or 
innovative aspects that can be used in an EU common framework for EPC schemes. 

Apart from official certification schemes and mandatory requirements by the EPBD in all Member States, there are other 
European and international (generally private) initiatives for building certification that can involve not only energy performance, 
but also other relevant aspects like comfort, indoor air quality and other environmental parameters. 

The review is mainly based on three pillars: (i) Current certification schemes in the five  pilot countries of ePANACEA, (ii) 
International certification schemes and (iii) Standardised energy audit methodologies. 

2.1.  EU members – focus countries 

Despite the fact that all EPC schemes developed by EU’s Member States have to follow the requirements included in the 
respective updates of the Energy Performance of Buildings Directive (EPBD)1, there are significant differences. This section 
includes an overview of each of the current EPC schemes in the five pilot countries involved in the ePANACEA project, namely 
Austria, Belgium, Finland, Greece and Spain. 

In order to carry out a cross-analysis, an overview of each scheme is shown below according to key aspects of energy 
certification schemes addressed in the context of ISO 52000 series, especially the standard ISO 52003-1. 

2.1.1.  Austria 

 
AUSTRIA/STYRIA 

Implementation National  

Start of EPCs National law since 2006/2007 / Regional law in Styria since 2008 

Legislation Force 
National: Energieausweis-Vorlage-Gesetz 2009 (EAVG 2012, BGBl. 27/2012); 
Regional: Styrian building law and construction regulation based on OIB 
regulations 

EPC databases 
National level (GWR central building and dwelling register of Austria) and 
regional level (e.g. in Styria: ZEUS database) 

 RESIDENTIAL NON RESIDENTIAL 

 
 

NEW BUILDINGS 

 

EXISTING 
BUILDINGS 

 

NEW BUILDINGS 

 

EXISTING BUILDINGS 

On-site visit Optional Optional Optional Optional 

Recommendation Optional Mandatory Optional Mandatory 

                                                           

1 Directive 2002/91/EC on the energy performance of buildings, Directive 2010/31/EU (recast) and Directive 2018/844 amending Directive 
2010/31&EU and Directive 2012/27/EU 
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of energy retrofit 
measures 

Economic 
feasibility of 

retrofit measures 
Optional 

Mandatory (the 
recommendation of 
energy retrofitting 

measures should be 
feasible from an 

economic perspective- 
however no specific 
economic calculation 

is required) 

Optional 

Mandatory (the 
recommendation of 
energy retrofitting 

measures should be 
feasible from an 

economic perspective- 
however no specific 

economic calculation is 
required) 

Energy Services 

       

        

 

Calculated 
energy rating 

YES YES 

Measured energy 
rating 

NO NO 

Software / Tools 
            

 

ArchiPHYSIK, AX3000, ecoline, Ecotech Gebäuderechner, GEQ, Grüner GmbH, Gebäudeprofi 

Complexity 
 Dynamic methods (hourly) to quasi stationary (monthly or hourly) possible, however quasi stationary 

method is implemented in common EPC software 

Multi-zone YES YES 

Global Energy 
Performance 

Indicators 

• Specific energy needs for space heating (HWB Ref,RK) based on given standardised climatic conditions  
[kWh/m² year] 

• Specific energy needs for space heating (HWB Ref,SK) based on the local climate conditions [kWh/m² 
year] 

• Primary energy demand (energy required to provide heating, hot water and electricity for a building), in 
total and separated for renewable and non-renewable energy [kWh/m² year] 

• CO2 emissions created to meet the overall energy demand of the building [kg/year or kg/m² year]  
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• total energy efficiency factor (fGEE) (ratio between the final energy demand of the present building and 
the final energy demand of a reference building) 

Label classes A++, A+, A, B, C, D, E, F, G 

Energy 
performance 
rating scales 

A++ (max. 10 kWh/m²year), A+ (max. 15 kWh/m² year), A (max. 25 kWh/m² year), B (max. 50 kWh/m² 
year), C (max. 100 kWh/m² year),  D (max. 150 kWh/m² year), E (max. 200 kWh/m² year), F (max. 250 

kWh/m² year), G (250 kWh/m² year) 

Related to specific energy needs for space heating (HWBRef,SK) based on standardised room temperature 
for local climate where the building is situated; in addition indicators like primary energy demand (kWh/m² 

year), equivalent CO2 emissions (kg/m² year) and a special energy efficiency factor (fGEE,SK) are also 
assigned to a certain class 

m²...gross building area 

Additional 
indicators 

All indicators calculated for standardised climate 
conditions and local climate conditions of the 

building. The following are expressed in kWh/year 
and/or kWh/m² year: 

• “WWWB”: Hot water demand  

• “HEB”: Energy requirements for heating and hot 
water preparation taking into account losses from 
generating, storing, distribution and transfer and 

possible auxiliary energy 

• “HHSB”: Household electricity demand  

• “EEB”: final energy demand  (incl. electricity 
demand; delivered energy)   

 Same indicators as for residential buildings. Additional 
factors for non-residential buildings: 

• “KB”: energy needs for cooling 

• “KEB”: energy needs separated for the heating, 
cooling and ventilation system 

• “BefEB”: humidification energy demand 

• “BelEB”:energy demand for lighting 

• “BSB”: operational electricity consumption 

Climatic Zones 

Austria is divided into 7 climatic zones (north zone, north - southeast zone, south - southeast zone, south 
zones located in basins, central alpine zone, north with foehn winds influence, west zone); 

 the relevant zones for Styria: central alpine, north - southeast zone, south - southeast zone 

            

Weather data Reference climate conditions and local climate conditions are defined in guideline ÖNORM B8110 - 5.   
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2.1.2.  Belgium 

 
BELGIUM 

Implementation Regional 

Start of EPCs 2006 / 2007 

Legislation Force 

Energy Performance of Buildings Decree of 22/12/2006: EPC in new 
residential buildings in force. 
Energy Decree of Flemish government of 8/5/2009; Energy Decision of 
Flemish government of 19/11/2010; Decision of Ministry of 21/8/2008: EPC 
existing residential buildings (sale and rent) in force;  
EPC for public buildings: Energy Decree of Flemish government of 
8/5/2009; Energy Decision of Flemish Government19/11/2010; Decision of 
Ministry of 1/12/2010 

EPC databases Regional level 

 RESIDENTIAL NON RESIDENTIAL 

 
 

NEW BUILDINGS 

 

EXISTING 
BUILDINGS 

 

NEW BUILDINGS 

 

EXISTING BUILDINGS 

On-site visit Mandatory Mandatory Mandatory Mandatory 

Recommendation 
of energy retrofit 

measures 
N/A Mandatory N/A 

For small non-residential 
buildings: mandatory 

For large non-residential 
buildings: method in 

development 

For public buildings: 
mandatory 

Economic 
feasibility of 

retrofit measures 
N/A N/A N/A N/A 

Energy Services 

       

        

 

Calculated 
energy rating 

YES YES 
YES (exception: public 

buildings) 
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Measured energy 
rating 

NO NO 
NO (exception: public 

buildings) 

Software / Tools 
 

EPB 3G (official tool) 

 

EPC (official tool) 

(online accessible after 
registration) 

 

EPN (official tool) 

For small non-residential 
buildings: official tool 

(online accessible after 
registration) 

For large non-residential 
buildings: in 
development 

For public buildings: 
official tool (online 
accessible after 

registration) 

Complexity Monthly Monthly Monthly Monthly 

Multi-zone 

NO  

(except for ventilation 
for air flow per room 

and ventilation sectors 
(per system type) and 
for heating and cooling 
by definition of energy 

sectors) 

NO  

(except for heating 
subdivision in clusters 
and for cooling: share 

of volume that is 
actively cooled) 

NO  

(except subdivision for 
functional units and 

further subdivision for 
ventilation for air flow per 

room and ventilation 
sectors (per system type) 
and for heating, cooling 
and humidification by 
definition of energy 

sectors) 

For small non-residential 
buildings: NO (except for 
heating and for cooling 
subdivision in clusters) 

For large non-residential 
buildings: in 
development 

For public buildings: NO 

Global Energy 
Performance 

Indicators 

• E-peil (Energy 
Performance level; 

normalised 
characteristic, primary, 
annual specific energy 

use) 

• Specific annual 
primary characteristic 

energy use 

• Annual CO2-emission  

• Share of renewable 
energy sources 

• Annual, 
characteristic, primary, 

specific energy use, 
annual CO2 emission 

• E-peil (Energy 
Performance level; 

normalised 
characteristic, primary, 
annual specific energy 

use) 

• Specific annual primary 
characteristic energy use 

• Annual CO2-emission  

• Share of renewable 
energy 

 (Energy Performance 
level denominator based 
on concept of national 

building approach) 

For small non-residential 
buildings: Annual, 

characteristic, primary, 
specific energy use, 
annual CO2 emission 

For large non-residential 
buildings: in 
development 

For public buildings: 
Annual, characteristic, 

primary, specific energy 
use, annual CO2 

emission 
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Label classes None A+, A, B, C, D, E, F None 

For small non-residential 
buildings: label classes 

in development 

For large non-residential 
buildings: method in 

development 

For public buildings: 
none 

Energy 
performance 
rating scales 

Coloured bar for 
benchmarking Energy 
Performance indicator 

 

A+<0; A≤100; B≤200; 
C≤300; D≤400; 
E≤500; F>500; 

comparison with 
Energy Performance 

indicator of 
comparable building 
and 2050 objective 

Coloured bar for 
benchmarking Energy 
Performance indicator 

 

 

For small non-residential 
buildings: Coloured bar 

for benchmarking Energy 
Performance indicator 

For large non-residential 
buildings: method in 

development 

For public buildings: 
Coloured bar for 

benchmarking Energy 
Performance indicator 

[kWh annual, 
primary/m²]; comparison 
with comparable building 

Additional 
indicators 

• Net energy demand, 
gross, final and primary 
energy consumption for 
heating, humidification, 

cooling, lighting, 
domestic hot water, 
auxiliary systems. 

• Specific net energy 
demand for space 

heating 

• Specific annual 
renewable energy 

produced and or used 
(renewable energy 

originating from heat 
pumps, solar thermal 
system, PV, biomass, 

external thermal energy 
delivery) 

• K-peil (Global thermal 
insulation of building), 

Net energy demand, 
gross, final and 
primary energy 
consumption for 
heating, cooling, 

domestic hot water, 
auxiliary systems. 

Specific net energy 
demand for space 

heating 

S-peil (Indicator for 
energy efficiency of 
building envelope) 

Efficiency of systems 
for heating and cooling 

Indicator for risk for 
overheating 

• Net energy demand, 
gross, final and primary 
energy consumption for 
heating, humidification, 

cooling, lighting, 
domestic hot water, 
auxiliary systems. 

• Specific net energy 
demand for space 

heating 

• Specific annual 
renewable energy 

produced and or used 
(renewable energy 

originating from heat 
pump, solar thermal 

system, PV, biomass, 
external thermal energy 

delivery) 

• K-peil (Global thermal 
insulation of building), 

For small non-residential 
buildings: net energy 

demand, gross, final and 
primary energy 

consumption for heating, 
cooling, domestic hot 

water, auxiliary systems; 
Specific net energy 
demand for space 

heating; S-peil (Indicator 
for energy efficiency of 

building envelope); 
Efficiency of systems for 

heating and cooling; 
Indicator for risk for 

overheating 

For large non-residential 
buildings: method in 

development 

For public buildings: 
None 
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thermal insulation of 
building envelope parts 

• Ventilation system 
and flow rates 

• Energy balance on an 
annual basis 

thermal insulation of 
building envelope parts 

• Ventilation system and 
flow rates 

• Energy balance on an 
annual basis 

Climatic Zones 1 climatic zone            

Weather data Monthly values 

 
 

2.1.3.  Finland 

 
FINLAND 

Implementation National 

Start of EPCs 2008 

Legislation Force 

•Decree of the Ministry of the Environment on Energy Performance 
Certificate of Buildings 1048/2017 
•Act on Energy Certificates for Buildings (50/2013, in Finnish, Finlex). 
•Government Decree on the competence of the party preparing a building's 
energy certificate and on the requirements for a more lenient energy 
certification process (170/2013, in Finnish, Finlex). 
•Ministry of the Environment Decree on the energy certificates of buildings 
(176/2013, in Finnish, Finlex) 

EPC databases National 

 9 different categories 

 
 

NEW BUILDINGS 

 

EXISTING BUILDINGS 

On-site visit Mandatory Mandatory 

Recommendation 
of energy retrofit 

measures 
N/A Mandatory 

Economic 
feasibility of 

retrofit measures 
N/A 

Not required (but implies that recommended 
measures are cost-efficient) 
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Energy Services 

                 

Calculated 
energy rating 

YES YES 

Measured energy 
rating 

NO NO 

Software / Tools All that fulfil requirements of the decree All that fulfil requirements of the decree 

Complexity 
 Hourly dynamic simulation for the buildings with 
cooling systems / otherwise monthly calculation 

allowed 

Hourly dynamic simulation for the buildings with 
cooling systems / otherwise monthly calculation 

allowed 

Multi-zone NO  (YES allowed) NO  (YES allowed) 

Global Energy 
Performance 

Indicators 
• primary energy [kWh/m² year] • primary energy [kWh/m² year] 

Label classes A, B, C, D, E, F, G A, B, C, D, E, F, G 

Energy 
performance 
rating scales 

Based on kWh/m2 (primary energy): 
• Scales for single-family houses depends on floor area (m2)  

• Other 8 categories have fixed scales 

Additional 
indicators 

N/A 
N/A  

If measured history exists, it must be reported 

Climatic Zones 

 

Four zones for energy calculation (for building permits), but to keep the EPCs comparable to each other, they
are always calculated with the Southern Finland zone (I) data 

Weather data 

Hourly data (regulation). The official climate files, provided for all EPC procedures, are referring to 
synthetic climate data files for each climatic zone which include hourly external temperatures, solar 

radiation, and humidity, wind speed and direction. There are data for all four zones but only one zone (and 
its data) is used for EPC calculation. 
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2.1.4.  Greece 

 
GREECE 

Implementation National 

Start of EPCs 2011 

Legislation Force 

"Regulation of Energy Performance of Buildings (KENAK)" Ministerial 
decision D6/B/5825 National Gazette 407, April 2010  / Decision on the 
Approval of the Regulation on the Energy Efficiency of Building (2017) 
Decision No DEPEA/oik. 178581/2017 

EPC databases National 

 RESIDENTIAL NON RESIDENTIAL 

 
 

NEW BUILDINGS 

 

EXISTING 
BUILDINGS 

 

NEW BUILDINGS 

 

EXISTING BUILDINGS 

On-site visit Mandatory Mandatory Mandatory Mandatory 

Recommendation 
of energy retrofit 

measures 
Optional Optional Optional Optional 

Economic 
feasibility of 

retrofit measures 
Optional Optional Optional Optional 

Energy Services 

                

Calculated 
energy rating 

YES YES 

Measured energy 
rating 

NO NO 

Software / Tools 

Official tool (named TEE KENAK) 

 

 Software companies can integrate it into existing tools but it has to be verified by the Secretariat of the 
Environment and Energy Inspectorate of the Ministry of Environment and Energy  

Complexity Monthly Monthly 
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Multi-zone YES YES 

Global Energy 
Performance 

Indicators 

• Non-renewable primary energy of reference 
building [kWh/m² year]                        

 • Non-renewable primary energy [kWh/m² year] 

• CO2 emissions [kgCO2/m² year] 

• Non-renewable primary energy of reference building 
[kWh/m² year]                                  

• Non-renewable primary energy [kWh/m² year] 

• CO2 emissions [kgCO2/m² year] 

Label classes A+, A, B+, B, C, D, E, F, G A+, A, B+, B, C, D, E, F, G 

Energy 
performance 
rating scales 

The energy rating is granted as compared to a reference building. 

Additional 
indicators 

• Non-renewable primary energy for heating 
[kWh/m² year] 

• Non-renewable primary energy for cooling 
[kWh/m² year] 

• Non-renewable primary energy for DHW 
[kWh/m² year] 

• Non-renewable primary energy for lighting 
[kWh/m²year] (only non-residential) 

• Renewable and CHP primary energy [kWh/m² 
year] 

• Non-renewable primary energy for heating [kWh/m² 
year] 

• Non-renewable primary energy for cooling [kWh/m² 
year] 

• Non-renewable primary energy for DHW [kWh/m² 
year] 

• Non-renewable primary energy for lighting [kWh/m² 
year] (only non-residential) 

• Renewable and CHP primary energy [kWh/m² year] 

Climatic Zones 

4 climatic zones based on the Heating Degree Days (HDDs)  

 

Weather data 
Monthly data (regulation). The official climatic files, provided for all EPC procedures, are referring to 

synthetic climate data files for various cities of Greece which include hourly outside temperatures, solar 
radiation, and humidity. 
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2.1.5.  Spain 

 
SPAIN 

Implementation National 

Start of EPCs 2007 

Legislation Force 
Royal Decree 235/2013 of the Ministry of Industry on Energy Performance 
certification procedures for buildings 

EPC databases Regional level 

 RESIDENTIAL NON RESIDENTIAL 

 
 

NEW BUILDINGS 

 

EXISTING BUILDINGS 

 

NEW BUILDINGS 

 

EXISTING BUILDINGS 

On-site visit N/A Mandatory N/A Mandatory 

Recommendati
on of energy 

retrofit 
measures 

N/A Mandatory N/A Mandatory 

Economic 
feasibility of 

retrofit 
measures 

N/A Optional N/A Optional 

Energy 
Services 

         

Calculated 
energy rating 

YES YES 

Measured 
energy rating 

NO NO 

Software / 
Tools 

Official tools named 
HULC 

 

 

other methods of 
private initiative which 

have overcome an 

Official tools named 
HULC, CE3X and CE3 

 

 

Official tools named HULC 

 

 

other methods of private 
initiative which have 
overcome an official 

Official tools named 
HULC, CE3X and CE3 
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official approval 
procedure 

 

SG SAVE, 
CYPETHERM HE 

Plus, CERMA, CE3X 

other methods of private 
initiative which have 
overcome an official 
approval procedure 

 

SG SAVE, CYPETHERM 
HE Plus, CERMA 

approval procedure 

  

 

SG SAVE, CYPETHERM 
HE Plus, CE3X 

 

other methods of private 
initiative which have 
overcome an official 
approval procedure 

      

 SG SAVE, 
CYPETHERM HE Plus 

Complexity 

 HULC, SG SAVE 
and CYPETHERM 

HE Plus are dynamic 
methods 

CE3X and CERMA 
are simplified 

methods based on 
indirect dynamic 

calculations. 

HULC, SG SAVE and 
CYPETHERM HE Plus 
are dynamic methods 

CE3X, CE3 and CERMA 
are simplified methods 

based on indirect 
dynamic calculations. 

HULC, SG SAVE and 
CYPETHERM HE Plus are 

dynamic methods 

CE3X is a simplified 
method based on indirect 

dynamic calculations. 

HULC, SG SAVE and 
CYPETHERM HE Plus 
are dynamic methods  

CE3X and CE3 are 
simplified methods 
based on indirect 

dynamic calculations. 

Multi-zone 
Dynamic methods: YES (No Mandatory) 

Simplified Methods: NO 

Dynamic methods: YES (No Mandatory) 

Simplified Methods: NO 

Global Energy 
Performance 

Indicators 

• Non-renewable primary energy [kWh/m² year] 

• CO2 emissions [kgCO2/m² year] 

• Non-renewable primary energy [kWh/m² year] 

• CO2 emissions [kgCO2/m² year] 

Label classes A, B, C, D, E, F, G A, B, C, D, E, F, G 

Energy 
performance 
rating scales 

Single-family houses: 13 energy rating scales 
(one for each climatic zone) 

+ 

Apartment blocks: 13 energy rating scale (one for 
each climatic zone) 

Energy rating is granted as compared to a reference 
building. 

Additional 
indicators 

• Energy need for heating [kWh/m² year] 

• Energy need for cooling [kWh/m² year] 

 

• Non-renewable primary energy for heating 
[kWh/m² year] 

• Non-renewable primary energy for cooling 

• Energy need for heating [kWh/m² year] 

• Energy need for cooling [kWh/m² year] 

 •Non-renewable primary energy for heating [kWh/m² 
year] 

• Non-renewable primary energy  for cooling[kWh/m² 
year] 
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[kWh/m² year] 

• Non-renewable primary energy for DHW 
[kWh/m² year] 

 

• CO2 emissions for heating [kgCO2/m² year] 

• CO2 emissions for cooling [kgCO2/m² year] 

• CO2 emissions for DHW [kgCO2/m² year] 

• Non-renewable primary energy for DHW [kWh/m² 
year] 

• Non-renewable primary energy for lighting [kWh/m² 
year] (only non-residential) 

• CO2 emissions for heating [kgCO2/m² year] 

• CO2 emissions for cooling [kgCO2/m² year] 

• CO2 emissions for DHW [kgCO2/m² year] 

• CO2 for lighting [kgCO2/m² year] (only non-residential) 

Climatic Zones 

13 climatic zones based on climate severity indexes (winter(words) and summer(numbers)) 

          

 

 

Weather data 
Hourly data (regulation). The official climate files, provided for all EPC procedures, are referring to synthetic 

climate data files for each climatic zone which include hourly outside temperatures, solar radiation, and 
humidity. 
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2.2.  International certification schemes 

During the past 30 years, many building performance certificates have emerged across the world in order to promote buildings 
that consume less energy, are more respectful of the environment and more comfortable for their users. 

Most of current building certificates are not new but include, among their methodologies and procedures, aspects that can be 
considered innovative within the context of current national EPC schemes in compliance with the EPBD. 

Prior to the development of this report, a cross-analysis of 38 (complete list in Annex II) international and European schemes 
has been conducted. A brief overview of the most relevant building certificates taken into account in the context of this 
ePANACEA report is shown below. 

 

2.2.1.  BREEAM ® 

Building Research Establishment Environmental Assessment 
Method (BREEAM®), first published by the Building 
Research Establishment (BRE) in 1990 is the world's longest 
established method of assessing, rating, and certifying the 
sustainability of buildings. BREEAM® emerged in the United 
Kingdom and is currently present all over the world becoming 
an international standard that is locally adapted, operated 
and applied. Building on its original approach developed for 
new buildings, the scheme has been made more flexible by 

defining procedures for new buildings, existing buildings, refurbishment projects and large developments.  

Certification must be done through a qualified assessor. The BREEAM® certification methodology is as follows. A qualified 
Assessor is selected who will lead the BREEAM® evaluation process in which all building partners will work together to achieve 
the final building rating and therefore the label. This label could be PASS, GOOD, VERY GOOD, EXCELLENT or 
OUTSTANDING.  

The certification method is based on the awarding of points according to the degree of compliance with the requirements 
established in each of the 10 categories evaluated or environmental issues. The points obtained within each category, after an 
environmental weighting factor has been applied that takes into account the relative importance of each impact area, are added 
and finally expressed as a single certified BREEAM® rating. 

Focusing on the application of BREEAM® to buildings schemes, among the categories included Energy is the most relevant. 
Energy evaluation in BREEAM® not only includes energy efficiency in building operation (energy efficient building design and 
systems) but also all issues to improve the inherent energy efficiency of the building: management, construction, equipment, 
renewable energy production, etc. 

Other, also important, topics are included and evaluated in other categories of this assessment method, among others: comfort, 
indoor air quality, and daylighting. 

  

2.2.2.  Passive House 

Passive House buildings combine high comfort with very low 
energy consumption. The first pilot project under the Passive 
House standard was built in 1990 in Germany. It is the 
objective of the Passive House Institute (PHI) to base the 
standard of comfort and energy requirements on the 
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physically or physiologically verifiable, objectively determinable criteria. All criteria can be expressed by using measurable 
quantities and tested by using established methods. 

There are two Standards: Passive House buildings, for new buildings, and EnerPHit that is the established Standard for 
refurbishment of existing buildings using Passive House components. Both of them have three classes: CLASSIC, PLUS or 
PREMIUM depending on the use of renewable energy sources. All standards can be applied in all climate zones worldwide. 
They apply for residential buildings as well as for most non-residential building uses. 

Certification must be done through an accredited Building Certifier. 

The main objective of Passive House buildings is to combine unparalleled thermal comfort with very low energy consumption. 
Passive House describes a performance standard and not a specific construction method: while Passive House buildings must 
meet specific energy demand targets, building designers are free to choose how to best meet them. The Standard is 
international, remaining both applicable and economically feasible in almost all inhabited climates of the globe. The 
requirements that a building must meet to be certified Passive House Planning Package (PHPP) are five: 

Space Heating Demand not to exceed 15 kWh annually OR 10 W (peak demand) per square metre of usable living space. 

Space Cooling Demand roughly matches the heat demand with an additional, climate-dependent allowance for 
dehumidification. 

Primary Energy Demand not to exceed 120 kWh annually for all domestic applications (heating, cooling, hot water, and 
domestic electricity) per square metre of usable living space. 

Airtightness maximum of 0.6 air changes per hour at 50 Pascal pressure (as verified with an onsite pressure 
test in both pressurised and depressurised states). 

Thermal comfort must be met for all living areas year-round with not more than 10% of the hours in any given year 
over 25°C. 

 

The PHPP assessment does not consider any additional issues among its requirements. 

The PHPP is the energy balance design tool for the planning of Passive Houses and other highly efficient buildings. Excel-
based, the PHPP makes use of tested algorithms to yield a building’s heating, cooling, and primary energy demand, a building’s 
heating and cooling loads and its tendency to overheat.  

 

2.2.3.  H.Q.E.TM 

Established in France in 1996 HQE™ is a recognised non-profit public 
utility association and a trademark that is internationally registered.  

HQE™ certification covers the entire lifecycle of a building (i.e., 
construction, renovation and operation): non-residential buildings, 
residential buildings and detached houses as well as urban planning and 
development. 

The certification is delivered by Cerway, Cerqual or Certivea after audits that consider, among others, the environmental 
performance of the building that is assessed against 4 themes: 1) Energy and Saving, 2) Environment, 3) Health and Safety 
and 4) Comfort.  
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Within each theme, there are different targets with three 
levels of compliance: prerequisite, performing (P) and 
high performing (HP). The number of points obtained in 
each target will assign the level obtained in it: 
prerequisite level (PR), performing level (P) or high 
performing level (HP). The number of performing (P) or 
high performing (HP) define the number of stars 
achieved in each theme, and the number of stars in each 
theme establishes the final score. There are five possible 
classes according to the overall score achieved (i.e., the 
total of stars obtained in each of the 4 domains): PASS, 
GOOD, VERY GOOD, EXCELLENT and 
EXCEPTIONAL. 

Although optional, the involvement of a HQE™ Certification “Référent” (accredited professional) is recommended.  

 

2.2.4.  LEED ® 

LEED (Leadership in Energy and Environmental Design) is a green building 
rating system, initiated in 1993 in the U.S.A. By 1998, United States Green 
Building Council (USGBC) had successfully developed LEED 1.0, and it began 
pilot testing projects. 

LEED is available for virtually all building types and all building phases including 
new construction, interior fit outs, operations and maintenance, core and shell. 

The topics related to the energy consumption of the building and its efficiency 
are concentrated in the category Energy and Atmosphere but there are 

additional categories in the certification. Applied to building construction schemes, the existing credit categories are: Integrative 
process, Location and Transportation (LT), Sustainable Sites (SS), Water Efficiency (WE), Energy and Atmosphere (EA), 
Material and Resources (MR), Indoor Environmental Quality (IEQ), Innovation (IN) and Regional Priority (RP).  

All consumptions of the building, energy and non-energy related, as well as renewable energy production, are taken into 
account in the LEED certification. The consumptions are based on thermal dynamic simulations that are made with simulation 
programmes independents of LEED. 

The operation of the certification is as follows: in all categories there are prerequisites and credits. Prerequisites are mandatory 
compliance to certificate the building and credits let obtain points. Each credit is associated with a number of points to be 
achieved. The global score obtained in each category is not important; the final score is obtained directly based on the number 
of points obtained in all the credits. There are four rating levels: CERTIFIED (40-49 points), SILVER (50-59 points), GOLD (60-
79 points) and PLATINUM (≥ 80 points). 

Improving the energy performance of buildings can provide the highest number of points in the same credit, such as “Optimize 
Energy Performance” credit, included in Energy and Atmosphere category, with a score up to 18 points for LEED BD+C rating 
system or in LEED BD+C: Residential-Single Family “Annual Energy Use” where it is possible to gain up to 36 points. 

Though not mandatory, it is strongly recommended to certify a building through a LEED AP, a credential that distinguishes 
those people with advanced knowledge in green building, plus expertise in a particular LEED rating system. 

Other important topics included and evaluated in this building rating system concern, among others: Comfort, Indoor air quality 
or Daylighting. 

 

Themes * ** *** **** 
Energy and Savings 

Targets: 4, 5 and 7 
1 P 1 HP+1 P 2 HP 2 HP+1 P 

Comfort 

Targets: 8, 9, 10 and 11 
2 P 1 HP+2 P 2 HP+1 P 3 HP+1 P 

Health and Safety 

Targets: 12, 13 and 14 
1 P 1 HP+1 P 1 HP+2 P 2 HP+1 P 

Environment 

Targets: 1, 2, 3 and 6 
2 P 1 HP+2 P 2 HP+1 P 3 HP+1 P 
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2.2.5.  ENERGY STAR ® 

ENERGY STAR® is a voluntary U.S. Environmental Protection Agency (EPA) programme that 
delivers environmental benefits and financial value through superior energy efficiency. Tens of 
thousands of buildings and plants have earned EPA’s ENERGY STAR® since 1999. 

ENERGY STAR® is available for the following building types (both new and existing): homes, 
commercial buildings and industrial plants.  

To be eligible for ENERGY STAR® certification, a building must earn an ENERGY STAR® 
score of 75 or higher, indicating that it performs better than at least 75th percentile of similar buildings nationwide. Unlike other 
certificates, certification is given on an annual basis of actual consumption data, so a building must maintain its high 
performance to be certified year after year. 

ENERGY STAR® has its own platform. The information submitted in the certification application must be verified by a licensed 
Professional Engineer (PE) or Registered Architect (RA) to be eligible for approval. 

The ENERGY STAR® label only considers building’s energy consumption issues (heating, ventilation and cooling system, as 
well as lighting and appliances), ensuring that the building meets industry standards for acceptable indoor air quality, thermal 
environmental conditions and illumination.  

 

2.2.6.  Building EQ ® 

Building EQ is a web-based portal that compares your building’s performance with 
similar building types. Building EQ is the only tool that includes both In Operation 
(operational) and As Designed (asset) rating.  

The redesigned label shows Building EQ Performance Score on a 
barometer/scale. The building's scale value ranges from 0 to 200, with an efficient 
building having a score lowerless than 100.  

Building EQ In Operation compares metered energy use to a baseline median 
Energy Use Intensity (EUI) and provides recommendations for improvement. The 
building owner receives guidance on how to improve the building’s energy 
performance. In Operation rating also includes an ASHRAE Level 1 Energy Audit 
that complies with ASHRAE Standard 211 for Commercial Building Audits. 

Building EQ As Designed evaluates potential energy use through standardised 
energy models. 

Building EQ allows for the comparison of a building’s actual energy use (In 
Operation) to the building's potential energy use (As Designed). 
As in ENERGY STAR® , Building EQ benchmarks a building against a baseline of other similar buildings. 

Anyone can use the Portal to get the Building EQ Performance Score once the required data is entered, however, projects must 
be submitted by a credentialed practitioner for an official Building EQ rating.  

 

2.2.7.  WELL ® 

WELL Building Standard is a standard exclusively focused on the way in which buildings, and everything in them, can improve 
our comfort, drive better choices, and generally enhance, not compromise, our health and wellness. Improvement of energy 
performance of buildings is not one of the WELL certification goals. 
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At this moment, the available version of WELL Certified is WELL v2. The WELL v2 Building Standard measures a building’s 
impact on human health by focussing on ten Concepts: Air, Water, Nourishment, Light, Movement, Thermal Comfort, Sound, 
Materials, Mind and Community. 

WELL v2 projects fall into one of two main groups, determined primarily by ownership type:  

- Owner-occupied: The project is mainly occupied by the project owner (which may be different than the building owner). 
- WELL Core: The project owner occupies a small portion of the project area and rents/leases most of the space to one 

or more tenants. 

Multifamily residential projects may pursue WELL if they contain at least five dwelling units in a single building with common 
structural elements. 

As with LEED Certification, WELL v2 operates on a points-based system, with 110 points available in each project scorecard. 
Projects must fulfil all preconditions, as well as a certain number of points towards different levels of WELL Certification  

Total points 
achieved 

WELL Certification WELL Core Certification 

Minimum points per 
concept 

Level of 
certification 

Minimum points per 
concept 

Level of certification 

40 pts 0 WELL Bronze 0 WELL Core Bronze 

50 pts 1 WELL Silver 0 WELL Core Silver 

60 pts 2 WELL Gold 0 WELL Core Gold 

80 pts 3 WELL Platinum 0 
WELL Core 

Platinum 

All WELL Certification types require renewal of certification every three years. 

The Green Business Certification Inc. (GBCI) was the only organisation that could conduct onsite performance testing for WELL 
v1 projects. For WELL v2, a qualified individual who is employed by an approved WELL Performance Testing Organisation and 
who does not have a conflict of interest with the WELL Certification for the project, may execute performance testing as the 
WELL Performance Testing Agent of record. 

 

2.2.8.  One Planet Living ® 

One Planet Living is not a certification scheme, it is a sustainability framework created 
by Bioregional in 2003 that provides a range of sustainability consultancy services.  

The One Planet Living sustainability framework comprises ten simple principles and 
detailed goals: Health and happiness, Equity and local economy, Culture and 
community, Land and nature, Sustainable water, Local and sustainable food, Travel 
and transport, Materials and products, Zero waste and Zero carbon energy.  

Anyone can use the One Planet Living framework. 

Once, the One Planet Action Plan is created, it can 
be submitted for leadership recognition by 
Bioregional. If the Action Plan is submitted 
Bioregional will need to conduct a thorough review 
of the plan. This is called ‘peer review’. 

For an Action Plan to be approved by Bioregional, 
it must contain a complete and exemplary set of 
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Actions to promote the objectives of each of the ten principles. It will need to set a goal for Zero Carbon Energy (100% 
renewable energy sources) at a reasonable date (depending on the development context) and a goal for Zero waste (that is, 
zero or close to zero waste to landfill). 

 

2.2.9.  WOSHIE 

WOSHIE is an organisation with the objective to spread and promote health protection to people in 
indoor environments. WOSHIE’s new building certification emerged during the global COVID-19 
pandemic and its proceedings and certification are focused on protecting all kinds of entire 
buildings against virus infection (office buildings, shopping centres, residential buildings, etc.), 
interior spaces (offices, supermarkets, commercial premises, etc.) and means of transport (buses, 
trains, planes, etc.). The first building to be WOSHIE certified was in June 2020. 

 

2.3.  Energy audit methodology 

The definition of an Energy Audit according to the EN 16247 standard is the “systematic 
inspection and analysis of energy use and energy consumption of a site, building, system or 
organisation with the objective of identifying energy flows and the potential for energy 
efficiency improvement and reporting them”. Energy Audits could be applied to different 
sectors: buildings, processes and transport. The building sector is the one which concerns the 
ePANACEA project.  

According to the UNE-EN 16247-1 “the scope of the audit should be agreed to cover technical 
interaction of the system within the building, and the interaction of the system with the 
building. Optimisation of a specific sector to the exclusion of others may give misleading 
results.” The energy audit process shall be appropriate, complete, representative, traceable, 
useful and verifiable.  

The energy audit methodology consists of a logical development that includes the steps that 
are briefly described below in time sequence: 

1. Preliminary contact. The energy auditor shall identify all parties/organisations, their 
roles and their respective impacts on energy use and consumption. The scope, 
objectives, needs and boundaries of the audit should be agreed, as should the energy 
audit degree of thoroughness, taking into account the impact it may have on issues like 
time on site, level of modelling, etc. In this step, the energy auditor shall request the 
needed information and inform the organisation about the special needs to carry out the 
audit or data that may influence conclusions or recommendations.  

2. Start-up meeting. At this meeting, the energy auditor shall agree with the 
organisation on issues as, e.g., timing of the site visits, restricted access areas, etc. The 
organisation shall then also give the necessary information or inform where relevant 
data, e.g. indoor environmental conditions, occupancy level, energy certificates, etc. are 
available 

3. Collecting data. The energy auditor shall collect all the energy related data as 
required. The data collection and frequency of the data should be appropriate to the 
scope of the energy audit. Data shall include for example: energy consumption data, 
delivered, produced and exported energy for each energy carrier, factors that influence 
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energy consumption, e.g. climatic data, occupancy, existing design, operation and maintenance, information on important 
changes in the period covered by the available operational data, and other. 

The data collected shall be analysed and, if there is sufficient information, an initial energy baseline or a plan for further 
data collection and measurement, to be carried out during field work, shall be established. 

4. Field work. The energy auditor shall inspect the site against the data collected, evaluating the actual and future level 
of building services and looking for energy efficiency improvement opportunities.  

5. Analysis. The energy saving potential of the building shall be analysed comparing each building service, technical 
system, etc. against a suitable reference. The analysis also shall contain the building’s envelope evaluation. The energy 
auditor shall identify energy improvement opportunities and, in these improvements, shall take into account the interaction 
between different elements, the possible impacts for all delivered energy and evaluate potential impact that energy saving 
interventions will have on the ratings in the energy performance certificates.   

6. Report. The different measures included in the report should be organised all follows: high cost measures, low cost 
measures, training and awareness of end-users and review requirements of comfort, health and well-being. 

7. Final meeting. In this meeting, the energy auditor shall present and explain the results of the energy audit in a way 
that makes decisions easier. 

 

As mentioned in the first step of the methodology, there are different degrees of thoroughness for energy audits. These levels 
will determine the level of effort dedicated to conducting the audit (site inspection days, time taken to prepare the report, etc.) as 
well as the accuracy of costs and savings or the feasibility and financial study of the measures proposed. 
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3.  NEW FEATURES 

Based on the review of current EPC schemes, other international certification schemes and standard methodologies to conduct 
energy audits across the ePANACEA pilot countries, a detailed list of new and innovative features for EPC schemes are 
proposed in this section. The features proposed have been selected with the objective of meeting the ISO 52000 series 
requirements as well as of improving current EPC schemes across the EU in terms of accuracy, convergence of quality, 
reliability, trust and user friendliness from the end-user point of view. 
The proposed new features have previously been grouped into eleven categories, according to the main key aspects to be 
taken into account within a building certification scheme (Figure 1). 

 

 

Figure 1: Categorisation. Eleven key aspects of the EPC. 

 
The catalogue of different individual features, enables the individual evaluation of each feature and its prioritisation for inclusion 
into current certification schemes at MS level. In parallel, it allows the definition of those combinations of measures which are 
most suitable and feasible to be integrated under the ePANACEA methodology. At the same time, the conclusions elaborated 
from this process will be used as valuable inputs for discussion on the feasibility of their integration into current EPC schemes 
with relevant stakeholders, in the context of the first round of the ePANACEA Regional Exploitation Boards meetings. 
New features arise from studies and analyses carried out within the ePANACEA project context. Among these tasks, it is worth 
to highlight: 
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• A detailed study of the current EPCs in the five pilot countries (Austria, Belgium, Finland, Greece and Spain): see 
section 2.1 and ANNEX I: EPC Reports of the ePANACEA pilot countries 

• The individual and semi-structured interviews with EPC stakeholders conducted by project´s partners on the topic of 
end-users perceptions regarding current EPC schemes in the five pilot countries plus Germany. 

• The analysis of international (generally private) certification schemes. For instance: their application, main indicators, 
evaluation system, energy services included, energy performance rating, format, etc. 

• Relevant reports from other sister projects under the H2020 call "Next-generation of Energy Performance Assessment 
and Certification" (e.g. "Exploring innovative indicators for the next-generation energy performance certificate features. 
June 2020" and "Energy performance certificates. Assessing their status and potential. March 2020") 

 
Based on this information, different aspects are detected to be further analysed in view of their potential for implementation into 
current EPCs, in order to enable EPCs to become a more useful tool for administrations, technicians (i.e., EPC assessors, 
energy auditors, etc.), building end users and other stakeholders alike. 
The current challenge of harmonising EPCs at EU level has also been explored in order to contribute to improving quality 
convergence across the EU and instilling trust in the market. Then, although some of the features examined below may not be 
directly innovative, they have been included for evaluation in order to meet this specific objective. 

3.1.  Energy Performance Assessment 

The energy performance assessment and how it is conducted is the first key aspect of an energy certification scheme to be 
taken into account. The ISO 52000-1 standard establishes a general common framework for developing building energy 
assessments. This common framework includes several options for the evaluation of the overall energy performance of 
buildings (e.g., calculated and measured overall energy performance, zoning, energy balance, etc.). 

The proposals to be included within EPC schemes within this category are listed below. 

3.1.1.  Multi-purpose energy assessment 

A building energy assessment employs valuable information with different 
purposes. This information can be properly post-processed to meet several 
different objectives (e.g., mandatory energy requirements, objective comparison, 
knowledge about the existing building sector, recommendations about EEMs, 
etc.). 

Depending on the target audience, the energy assessment and the EPC would 
cover different needs: 
 For the central administration, the main objective is to improve knowledge regarding the current buildings sector in order to 

promote policies for renovation. In this case, all information currently included within the EPC is necessary (e.g., overall 
indicators of primary energy and CO2 emissions, sizes, buildings categorisation, etc.). In this context, it would be useful if 
certain parameters of the energy assessment were dynamic (e.g., continuous updating of primary energy conversion 
factors and rating system (scales) should be possible in order to be in line with European targets). 

 For energy auditors, manufactures and companies that are trying to introduce some products into the market, besides the 
total energy use, it is necessary to include partial indicators (e.g., the energy use for one specific purpose, the energy need 
for space heating and cooling, the characteristics of the fabric or of the technical building systems). 

 The information most relevant to building end users are the energy class (label) and the accompanied tailored 
recommendations which show how much their buildings’ energy efficiency can be improved. An important part of the 
information in the EPC is for end-users not understandable without the correct interpretation by an EPC assessor. It is 
therefore necessary to improve the information provided to end users, to include partial and overall indicators that are 
easily understandable by an inexperienced end user (e.g., overall annual energy costs). 
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A flexible and accurate energy assessment that caters for multiple purposes (e.g., energy audit, regulation requirements, 
tailored recommendations, energy use forecasting, user oriented, etc.) through a common backbone but with data post-
processing and tailor-made outputs, would be able to cover the whole range of stakeholders’ needs.  

3.1.2.  Calibrated energy model 

The inverse uncertainty analysis (also called model calibration) determines unknown variables through mathematical models 
from measurement data. Therefore, model calibration enables fine-tuning of model input parameters so that the simulation 
results can closely match the actual performance (Figure 3).  

                  

Figure 2: Inverse uncertainty analysis in building performance analysis scheme (model calibration). 

Prior to inverse uncertainty analysis, sensitivity analysis is often used to select important variables because it is difficult and 
computationally inefficient to infer a large number of uncertain parameters in model calibration. 

Despite the multiple benefits of using dynamic and calibrated simulation modelling for energy assessment, traditional calibration 
procedures are time intensive and require specially trained personnel with expert knowledge. To reduce the computational effort 
of these methods, the ePANACEA project aims to develop an auto-calibrated procedure that will allow developing the model 
faster than traditional approaches. This auto-calibrating procedure will be based on the use of artificial intelligence and machine 
learning techniques (Figure 3). 

 

Figure 3: Semi-autocalibration scheme. 

3.1.3.  Dynamic Simulation 

Advanced dynamic simulation techniques allow a high level of accuracy as well as qualitative outputs for any assessment 
object, including; (1) prediction of building energy performance (e.g., corrected by climate), (2) disaggregation of consumption 
per energy service and/or type of fuel (energy balance), (3) identification of energy efficiency measures (tailored 
recommendations) and (4) estimation of potential energy savings and economic viability calculation. 

Unknown parameters
Building energy 

models
Measured energy 

data
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Reducing the calculation time step (to one hour or less) implies a higher computational cost but also a higher accuracy and an 
broader range of results. This could allow evaluation and recommendations based on complex and smart technologies, 
depending on hourly behaviour (e.g., based on real-time-pricing, Demand Side Management, on-site generation, self-
consumption, etc.). 

 

Figure 4: Example of dynamic simulation's results for a PV installation 

The highest accuracy level is achieved with the use of dynamic simulation in combination with calibrated simulation modelling, 
using actual consumption data and other measured data (e.g., indoor temperatures, weather data, etc.) to adjust the model. 

Nowadays, there is a high number of dynamic simulation engines with proven functionalities available. Some of the main 
handicaps to carry out high quality dynamic simulations are: (1) high quality input data and expert knowledge about the software 
tool are required and (2) manual post-processing of results for each purpose can be extremely time consuming. 

Besides, the ISO 52017 standard establishes a common framework for the calculation of energy demands with several 
calculation intervals, including hourly interval calculation. 

 

3.1.4.  Automated data gathering from available servers 

Accurate results need accurate models but also access to good quality data. Two key data flows available 
from current servers are identified: weather data (i.e., from meteorological agencies) and energy 
consumption data (i.e., from utilities). 

One of the main barriers when carrying out energy performance assessments is the acquisition of data, 
specifically, for model calibration and measured overall energy performance: 

 weather data for the assessed period 
 actual energy consumption data of the building for the assessed period. 

The ePANACEA project aims to propose the development of standardised formats for the information exchange necessary for 
the energy analysis of buildings. If such standardised formats were imposed by regulation across the European Union, an 
important obstacle for the energy assessment of buildings in real conditions would be overcome. 

In this way, a standardised computer file format for the exchange of information between all meteorological servers in Europe 
will be proposed in order to prevent that each technician has to post-process this information to obtain the climatic data needed 
for any energy analysis related to ISO 52000, both in monthly and hourly values. 

Accordingly, the different utility companies offer information about the actual consumption of their customers, but they do it in a 
very different way. The ePANACEA project will develop and propose a standardised format for this information. This innovation 
opens the door to an automatic communication for the energy audits and for the monitoring and alerting services of the energy 
consumption in buildings. 
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3.1.5.  Use of on-board monitored data  

With appropriate methods, the use of on-board monitored (OBM) data in energy performance certification schemes could allow 
to: 

‐ derive input parameters (e.g., U-values, thermostat set points, DHW demand, occupant behaviour profiles, etc.) for 
EPC calculations to improve or provide missing input parameters for both simplified and dynamic energy performance 
simulation methods; 

‐ verify (and potentially directly certify) the energy performance of buildings, building components or specific energy 
flows comprising the building energy balance. 

For both potential usages, data processing techniques are needed to post process OBM data, e.g., to disaggregate energy use 
over building fabric, systems and occupant influences, or to derive parameter information through inverse modelling 
approaches. In recent years, a great body of academic research has focused on the topic of inverse modelling and data 
processing, e.g., in the work of IEA EBC Annex 71. The ePANACEA project will evaluate their suitability in the framework of 
EPC assessments. This includes considerations on representativeness and robustness of the characterisation, required 
resources and viability of the data gathering (e.g., number and sensitivity of sensors required) and uncertainty on the 
characterisation outcomes. 

The use of OBM data (e.g., zone temperatures, ventilation flow rates, energy use for each service, etc.) obtained for instance 
via the building management system (BMS) enables fine-tuning of the building model (model calibration) with different levels of 
accuracy (Figure 5). 

       

Figure 5: On board monitored data scheme / levels of calibration's accuracy according to available data 

3.1.6.  Energy use forecasting 

An accurate and calibrated energy model is able to predict the future energy use under different hypotheses of user behaviour 
and weather forecasts (Figure 6). The energy use forecasting can allow the operational optimisation of the building, providing 
several benefits, e.g., energy efficiency, user comfort and energy costs optimisation. However, this feature probably goes 
beyond the EPC requirements and could be better used in the context of energy performance contracts. 

      

Figure 6: Energy forecasting 
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3.1.7.  Uncertainty and parametric analysis 

An uncertainty analysis implies the addition to the energy assessment of some probability distribution for uncertain parameters, 
which also implies carrying out a parametric analysis. 

A number of factors which are influencing the buildings’ energy use are inherently uncertain (e.g., assumptions regarding 
occupancy and building use, among others). Forward uncertainty analysis propagates input uncertainty through building energy 
models to obtain variations of energy use. Adding the impact of uncertainty in building performance simulation can aid decision 
making (Figure 7). 

 

Figure 7: Uncertainty assessment scheme. 

3.1.8.  Implementation of semi-automated tools for including the impact of smart and novel 
technologies 

Smart and novel technologies such as energy flexibility to the grid, on-site energy generation, storage, demand side 
management and electric vehicle charging infrastructures, are key aspects for meeting the objective of the EU (100% 
renewable energy sources in 2050). The implementation of these 
aspects (example in Figure 8) into the energy assessment and 
EPC schemes will allow quantification of their impacts, mobilise 
investment in such technologies and allow for their mass 
introduction into the EU buildings stock. 

Energy transition implies implementation of new technologies and 
their proper combination, mainly focusing on electricity-based 
technologies (e.g. heat pumps, RES and control strategies like 
DSM). 

Figure 8: Example of DSM with on-site electricity production and thermal storage 

3.1.9.  As built energy use measurement and/or monitoring (new buildings) 

Including in the EPC scheme and energy assessment the as built (in use) energy use measurement could be used as a 
verification measure after retrofitting of existing buildings, helpful to instill trust in the market regarding the EPC, or for an as-
built (in use) calibration in the case of new buildings.  
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3.1.10.  Advancing occupant modeling for dynamic energy assessments 

The occupant behaviour may result in a difference in energy use by a factor of two or more, even in buildings with a high degree 
of automation. Common current occupant modelling approach is based on standardised schedules. This implies: (1) model 
predictions are inaccurate compared to measured performance and (2) inaccurate model predictions lead designers, 
policymakers, and other decision-makers towards non-optimal decisions. 

Latest research development in occupant modelling includes: IEA-EBC Annex 66 “Definition and simulation of occupant 
behaviour in buildings” and Annex 79 “Occupant-centric building design and operation”. According to recent research the next 
generation of occupant models should be dynamic, stochastic, agent-based and data-driven models.  

The exploration of the impact and possible inclusion of advanced occupant models could be focused on six occupant-related 
domains: (1) occupancy (presence), (2) lighting, (3) plug-in equipment, (4) window shade, (5) operable window and (6) 
thermostat.  

3.2.  Application 

This section addresses the application range of EPC procedures, e.g. whether the EPC applies for sale, 
rent, new building design or after construction, public or other buildings, etc.  

In this context two more ambitious proposals to the current national requirements are suggested below, 
although 3.2.1 is sometimes present at regional level. 

3.2.1.  Mandatory with Technical Building Inspection 

Most citizens and end-users are unfamiliar with the EPC, its possibilities and use. A way to maximise end user awareness is to 
widen the EPC application beyond the current scope of rent, sale or major renovation of buildings (when the decision is already 
taken). It could at least be mandatory when a technical building inspection is required because of functional and security 
reasons. 

3.2.2.  Mandatory for all buildings 

The most ambitious option would be to establish a mandatory requirement for all buildings, gradually covering the whole 
building stock from older buildings to more recent ones. 

3.3.  Type of energy performance assessment 

This key aspect of EPC schemes is related to the specification of the type of the assessment used according to ISO 52000-1 
standard, covering the options included in Table 1. 

Table 1: Types of energy performance assessment and their application 

Type Subtype 
Input data 

Type of application 
Use Climate Building 

Calculated 

Design Standard Standard Design Building permit, certificate under conditions 
As built Standard Standard Actual Energy performance certificate, regulation 
Actual Actual Actual Actual Validation 

Tailored Depending on purpose 
Optimisation, validation, retrofit planning, energy 

audit 

Measured 

Actual Actual Actual Actual Monitoring 
Climate 

corrected 
Actual Corrected to 

standard 
Actual Monitoring or energy audit 

Use 
corrected 

Corrected to 
standard 

Actual Actual Monitoring 

Standard 
Corrected to 

standard 
Corrected to 

standard 
Actual Energy performance certificate, regulation 
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The type or types or assessment can be specified depending on the application and/or building category. If the measured 
energy performance assessment is not corrected to cover the same building services and assumed operational conditions for 
the calculated option, these two types of energy performance assessment cannot be compared. 

Then, the possible options to be evaluated within the project context are listed below. 

3.3.1.  Calculated 

The assessment is mainly based on calculation under standard operational conditions. It usually shows a poor level of accuracy 
but it is the only manner for EPC development in the case of new buildings at the design phase without actual consumption data 
available. The calculation intervals (e.g., hourly, monthly, seasonal or yearly) will be consistent throughout the whole 
calculation. 

3.3.2.  Measured actual 

The assessment is based on actual consumption data. It is only valid for existing buildings in use and needs a specific 
associated rating system, since it does not imply any data correction (i.e., neither by weather nor operation). The output of the 
method is in principle the same as the output from the calculated energy performance (e.g., primary energy use) but with 
restrictions regarding parameters that cannot be measured (e.g., contribution of renewable energy sources).  

This method could be supported by a calibrated model for better understanding of energy flows inside the building. 

3.3.3.  Measured standard 

Within the measured standard method, the assessment is again based on actual consumption data but this time, the measured 
energy needs corrections and /or extrapolations in order to correct actual to standard operational conditions. Although this 
method presents the best potential in relation to accuracy and multi-target assessments, it also requires a tailored approach and 
expert knowledge in order to develop corrections with a reasonable accuracy. 

3.4.  Numerical indicators (overall energy performance indicators) 

This key aspect of the EPC implies the specification of what the overall numerical indicator represents, and specifically, which 
services are included and if renewable energy produced on site is part of delivered energy or not, and if exported energy is 
taken into account. The overall energy performance is represented by one or more overall indicators, which are weighted 
delivered energy minus the weighted exported energy, determined according to ISO 52000-1. 

The weighted energy performance can be calculated for primary energy (which can be non-renewable (EPnren), renewable (EPren) 
and total (EPtot)), greenhouse gas emissions, costs and other overall indicators. 

According to the EPBD 2018 (Annex I): 

The energy performance of a building shall be determined on the basis of calculated or actual energy use and shall reflect 
typical energy use for space heating, space cooling, domestic hot water, ventilation, built-in lighting and other technical 
building systems. 

The energy performance of a building shall be expressed by a numeric indicator of primary energy use in kWh/m2·y for the 
purpose of both energy performance certification and compliance with minimum energy performance requirements. 

Then, the most typical overall energy performance indicators for EPCs at the moment are based on non-renewable primary 
energy use (see Figure 9) and greenhouse gas emissions, normalised to building size (reference floor area). Services included 
are typically heating, cooling, domestic hot water, ventilation and lighting only for tertiary buildings. 
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Figure 9 : From energy source (primary energy) to energy use inside the assessment boundary 

Taking all of this into account, several strategies to overcome the challenge of the gap between overall energy performance 
indicator for EPCs and actual energy performance and to improve user friendliness of the EPC, are proposed below. 

 

3.4.1.  Energy performance Services + 
Appliances 

The fact that the main indicator of the EPC does not include all building's services is one of the reasons (although not the only 
one) that explains the big gap between calculated indicators and the actual energy consumption of the building. Including the 
rest of equipment and services could provide a major understanding from the building end user perspective and allow the 
identification of new recommendations for energy savings. For instance, this section proposes an indicator that not only 
includes energy performance services according to EPBD 2018 but also the energy consumption related to residential 
appliances and/or office equipment. 

 

3.4.2.  Energy performance 
Services + Appliances + 
eMobility 

The scenario of energy transition with a high penetration of e-mobility implies that e-vehicle charging infrastructure becomes 
relevant in the building sector. Besides, vehicle batteries could be used as an energy backup, allowing the optimisation of 
renewable energy use in buildings and homes. In this way, this service should be included in the overall energy performance  

 

3.4.3.  Electric energy from RES used on-site and exported to the market 

An important aspect to support the energy transition is the implementation of EEMs based on on-site renewable electricity 
production (inside the building boundaries or in the neighbourhood). 

Therefore, the quantification of the fraction from on-site electricity production which is consumed inside the building and the 
fraction that is exported to the grid is relevant so that it should be included within the main numerical indicators. These values 
are important from both a regulatory (i.e., improvement of the knowledge about the building stock and allowing an objective 
comparison), a technical (e.g., energy auditors which need these values in order to carry out a feasibility analysis) and an 
economic point of view.  



 Use of innovative certification schemes – v.1 November 2020 

 

 - 36 - 

The energy flows related to these concepts (i.e., electric energy from RES used on-site and primary energy associated with 
energy exported to the market) are highlighted in Figure 10. 

 

Figure 10: Primary energy use calculation scheme. Source: Guidelines accompanying DR (EU) Nº244/2012 

  

3.4.4.  Energy cost [€/m2 year or €/year] [€/m2 month or €/month] 

End users do not usually understand the practical meaning of current overall energy performance indicators 
(i.e., primary energy use, greenhouse gas-emissions, etc.). These types of indicators are useful for the 
objective comparison of the building stock carried out by the Administration, but it is not user-friendly from a non-expert end 
user's point of view. An indicator based on energy costs (e.g., per year, per month or per day) will be much more intuitive and 
engaging for end users. The cost weighting factors will be in line with EN 15459-1 and will be expressed in currency unit per 
kWh. 

 

3.4.5.  Uncertainty 

If an uncertainty analysis is carried out (see section 3.1.7), the overall energy performance indicator 
could be expressed as a probabilistic instead of a deterministic result as is usually done. This 
approach could justify the gap between calculated and actual energy performance due to intrinsic 
uncertainties of the calculation procedure. This approach is very interesting from a scientific point of view but on the other hand 
includes a complexity that will hardly be understandable from an end user's perspective. 

 

3.4.6.  Based on actual energy use 

With this approach, the main indicator oriented towards building end users (non-experts) should be based 
on actual consumption data, since this information is understandable and useful for decision making. This 
indicator should be based on actual energy costs or another parameter that can easily be translated to the 
national currency by end users (e.g., energy use). 
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3.5.  Normalisation 

Normalisation means the specification of how the overall numerical indicators are normalised for the size of the building. 

3.5.1.  Common definition for m2 of building area 

Sometimes, a clear definition for the reference floor area is missing and different terms are used to indicate this, among which 
build area, habitable area, useful area, conditioned area, etc. Since the reference floor area has a big influence over energy 
performance indicators, the fact that different terms are used directly implies interferences in the objective comparison between 
buildings. 

ISO 52000-1 

𝑌 ൌ
𝑋
𝑆
ൌ

𝑋
∑ሺ𝑓௥௘௙;௖௔௧,௝𝑆𝑠𝑝, 𝑖

 

Where: 

X quantity to be normalised 

S reference size of the assessed object 

Y normalised quantity 

Ssp,i  size of the space i in the assessment object 

fref;cat,i the fraction of contribution of the reference size, for the space category j to which space i belongs 

Establishment of common and clear criteria, and their definition for the normalisation 
procedure according to the building size would contribute to harmonisation across the EU.  

All Member States have competences to develop their own definitions for calculating the 
reference size of the assessed object. However, ISO 52000-1 provides a default definition 
through Annex B (informative) and tables B.20, B.21 and B.22. The adoption of this 
definition is proposed and will be used within the whole ePANACEA project context and its 
methodology development for normalisation purposes. 

3.6.  Reference Values  

Within the context of European EPCs and following the ISO 52000 series guidelines, each Member State can develop its own 
procedure to define reference values. The number of the reference values (i.e., one or two) and the procedure implemented for 
their calculation enable the definition of a rating system. The references for the (overall or partial) energy performance can be 
basically fixed values or variable values. The choice of the type of reference values and the hypothesis to develop them need 
special attention since they have an important impact over the final EPC outcomes, associated policies and energy 
performance regulations. 

A common choice about this key aspect at EU level would contribute to EPC harmonisation and comparison of the building 
stock across the European Union. 

3.6.1.  Fixed values 

The reference values are fixed (constant) numeric values, regardless of specific characteristics of each individual project. 

3.6.2.  Variable value 

The reference value is a variable numeric value (a function) tailored to the specific characteristics of each individual project. 
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For instance, this is the case within the current Spanish EPC scheme for the tertiary sector. Each project (or assessed object), 
is evaluated against a specific reference building with the same geometry and use characteristics as these of the assessed 
object but meeting the minimum energy performance requirements of the current regulation (i.e., thermal transmittances for the 
envelope, efficiency of technical building systems, etc).  

 

3.6.3.  Average of the building stock 

The reference value could be based on the average of the current building stock, for instance the median 
value (50th percentile). This approach implies a dynamic rating system due to the possible evolution of the 
building stock but a minimum of five years between changes is recommended by the Standard ISO 52003. 

Different reference values could be defined (and highly recommended) according to the building class, for instance single-family 
houses, apartment blocks, offices, education buildings, hospitals, hotels and restaurants, sport facilities, wholesale and retail 
trade service buildings, and other types. 

These reference values could be (i) directly extracted from a statistically significant sample of the current building stock (i.e., 
measured energy performance) or (ii) calculated (simulated) through a parametric analysis with a sample of reference buildings 
with different characteristics of the fabric and the technical building systems, according to their building age. 

It is necessary to highlight that the first option (i) would need corrections (e.g., by climate, operational conditions and services) if 
the rating system used is based on standard conditions instead of actual conditions or if it only includes energy performance 
services instead of all services. 

3.7.  Additional Indicators 

The next generation of EPCs could be complemented with other relevant information associated with the sustainability of the 
building and its environment, going beyond the energy performance. Several additional aspects can be taken into account 
through both approaches: calculated (e.g., building modelling) and measured. 

 

3.7.1.  Comfort 

Comfort is a key aspect, directly linked to the building’s energy performance. It is, among others, directly 
related to the temperature inside the building that impacts the overall energy performance. 

Providing information about thermal comfort is mainly associated with the 
operative temperature (i.e. the mean of air temperature and mean radiant 
temperature), humidity ratio and air speed.  

The information can be analysed and provided through numerical thermal 
comfort indicators based on current comfort models (e.g., Fanger) or 
through a graphic area over the psychrometric chart (Figure 11) where the 
operational conditions (i.e. temperature and humidity) for each hour are 
included in order to check their compliance with the comfort model (i.e., 
region highlighted). Data required to provide information about IEQ could 
be extracted from building models or via on-site measurements. 

Figure 11: Example of representation of the comfort region over the psychrometric chart 
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3.7.2.  Indoor Air Quality (IAQ) 

Indoor air quality is associated with human health and healthy buildings. Indoor air quality is influenced by outdoor air quality but 
also by different sources of indoor air pollutants, e.g., construction materials and human breathing. 

Today, indoor air quality takes a vital position as an effect of the COVID-19 pandemic. Monitoring of certain contaminants inside 
the building would enable the establishment of minimum air flow rates for ventilation. 

Indoor air quality implies, among others, providing information about concentration of main indoor air pollutants, i.e. carbon 
monoxide (CO), nitrogen dioxide (NO2), asbestos, radon (Rn), formaldehyde, etc. 

3.7.3.  Smart Readiness Indicator (SRI) 

Directive 2018/844/EU establishes a common framework for the voluntary adoption of the Smart Readiness Indicator (SRI) at 
MS level. The smart readiness indicator should be used to measure the capacity of buildings to use information and 
communication technologies and electronic systems to adapt the operation of buildings to the needs of the occupants and the 
grid, and to improve the energy efficiency and overall performance of buildings. The integration of this new indicator (SRI) within 
current EPC schemes could be a good option in order to optimise the effort dedicated to data gathering and provide relevant 
information to mobilise building renovation based on building automation and control systems. 

The methodology referenced in the Delegated and 
Implementing Regulation supplementing Directive 
2010/31/EU published by the European Commission in 
October 2020, is defined as a rating system based on a 
matrix of weighted factors according to a catalogue of 
intelligent services, classified in nine domains (i.e., 
heating, DHW, cooling, ventilation, lighting, dynamic 
building envelope, electricity, electric vehicle charging, 
and monitoring and control) and assessed under seven 
impact criteria (i.e., energy saving on-site, maintenance 
and fault prediction, comfort, convenience, health and 
wellbeing, information to occupants, grid flexibility, and 
storage) (Figure 12). 

Figure 12: SRI scheme - 2nd SRI study (June 2020) 

 

3.7.4.  Water Consumption 

Information on water consumption (e.g., m3/month, m3/day, etc.) could contribute to the understanding of energy consumption 
related to domestic hot water and is also a relevant environmental factor. 

 

3.7.5.  Daylighting 

An aspect that is continually included in international certification schemes is the assessment of daylighting access inside the 
building since this issue directly impacts both energy performance and human comfort (i.e., visual comfort). 

Then, providing information regarding the availability of daylighting, e.g., number of hours per year with sufficient daylighting to 
reach the set point of mean luminance appropriate for the space use (e.g., 500 lux in office spaces), could be interesting. 
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3.7.6.  Partial energy performance indicators 

Besides overall energy performance indicators, partial energy performance indicators are needed for the identification of the 
most efficient energy efficiency measures. Overall energy performance indicators provide useful insights into the potential for 
achieving  global energy efficiency , but partial indicators allow quick prioritisation. 

Partial energy performance indicators most commonly used are related to: 

 the energy use of one specific service (e.g., heating, cooling, domestic hot water, lighting, ventilation, humidification 
and dehumidification); 

 the energy need for space heating and space cooling; 
 the characteristics of the fabric or of the technical building systems considered as a whole (e.g., heat transfer 

coefficient of the thermal envelope, efficiency of heating, hot water or cooling systems, efficiency of lighting systems); 
 the characteristics of elements of the building fabric or of the technical building systems (e.g., thermal transmittance of 

walls, efficiency of boilers or heat pumps, insulation of heating and/or hot water pipes, specific fan power, efficiency of 
auxiliary equipment). 

3.8.  Recommendations 

This section includes possible options for procedures and criteria to assess the recommendations which will finally be included 
in the EPC report in order to promote energy efficiency and support technicians and end users to evaluate and understand the 
energy efficiency potential of their projects or buildings/homes. 

3.8.1.  Based on cost-optimal analysis 

In order to instil trust in the market and mobilise investments, EPC schemes should include harmonised economic and viability 
analysis based on energy saving estimation. The integration of the cost-optimal methodology as a reference (DR 244/2012) into 
the certification schemes would allow the systematic evaluation of packages of efficiency measures instead of isolated 
measures and the identification of the optimal choice for each assessment object. 

However, individual implementation of the whole procedure could be too time consuming and increase the EPC costs. This 
issue will be covered by next tasks within the project. 

 

Figure 13: Application of the cost-optimal methodology in a refurbishment project. 
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3.8.2.  According to a specific target 

In line with the cost-optimal methodology, tailored recommendations could not only be based on the assessment object but also 
on meeting a specific target. For instance: 

1. Cost-optimal target or combination of measures which imply the minimum global cost 
(i.e., refurbishment investment plus operational costs like energy costs and 
maintenance costs) 

2. Nearly zero-energy building (nZEB) target or minimum consumption of non-
renewable primary energy consumption 

3. Plus Energy Building (PEB) target or when a building generates more energy than it 
consumes within the annual energy balance.  

Figure 14: Graphical representation of targets over the cost-optimal chart 

 

3.8.3.  Roadmap 

In relation to building passports, EPC recommendations could include a tailored roadmap for each assessment object in order 
to meet energy efficiency targets through staged deep renovations (Figures 17 and 18). 

  

 

Figure 15: Development of final energy demand for staged deep renovation scenario. Source: Fritz et al., Planned staged deep 

renovations as the main driver for a decarbonised European building stock, in eceee Summer Study proceedings 2019 . 



 Use of innovative certification schemes – v.1 November 2020 

 

 - 42 - 

 

Figure 16: Sample detailed roadmap. Source: iBRoad training toolkit 

 

3.8.4.  Based on user behaviour 

Provide recommendations about energy efficiency measures based on the end user behaviour (e.g., reduce 
the temperature of the thermostat setpoint), and its respective impact (i.e., energy and related cost savings). 
These measures would, in most cases, not imply any investment but would instead involve end users and 
allow at the same time their engagement with energy efficiency issues, since they will verify that their 
behaviour directly impacts the energy bill. 

3.8.5.  Indoor Air Quality (IAQ) 

Recommendations based on the improvement of indoor air quality (e.g., advice about ventilation flow rates 
or specific filtration for indoor air like adding HEPA filters). This could be especially relevant during the 
current pandemic where indoor air quality basically means healthy and safe buildings where humans live 
and work. 
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3.9.  Energy performance rating 

Each energy performance indicator needs to be compared to reference values in order to evaluate the good or poor 
performance of the feature under consideration (e.g., the overall energy performance indicator based on primary energy). 

According to ISO 52003, there are three default options to express the energy rating on the basis of the value of the energy 
performance indicator compared to reference values: 

1. Default energy rating method with two reference points (i.e., the energy performance regulation reference (Rr) and 
the building stock reference (Rs). For instance: 

Class Example 

A+ EP ≤ 0 

A 0< EP <0.5·Rr 

B 0.5·Rr ≤ EP < Rr 

C Rr ≤ EP <0.5·(Rr+Rs) 

D 0.5·(Rr+Rs) ≤ EP < Rs 

E Rs ≤ EP < 1.25·Rs 

F 1.25·Rs ≤ EP < 1.5·Rs 

G 1.5·Rs ≤ EP 

 
2. Default energy rating method with a single reference point with classes’ boundaries based on a nonlinear scale 

𝑌 ൌ √2
ሺ௡ି௡௥௘௙ሻ

 
 For instance: 

Class Example 

A+ EP ≤ 0 

A 0< EP <0.35·Ref 

B 0.35·Ref ≤ EP < 0.5·Ref 

C 0.5·Ref ≤ EP <0.71·Ref 

D 0.71·Ref ≤ EP < 1.00·Ref 

E 1.00·Ref ≤ EP < 1.41·Ref 

F 1.41·Ref ≤ EP < 2.00·Ref 

G 2.00·Ref ≤ EP 

 

3. Any other method for energy rating. 
 

3.9.1.  Benchmarking based on actual energy use of the building stock 

In line with the above third choice, another option for a valid rating system for an energy performance assessment based on 
measured overall energy performance is proposed below. 

This concerns a dynamic rating system based on actual consumption data of the building sector, according to an appropriate 
classification per building typology and use. Percentiles identified for each class can provide a valid reference scale for rating 
(see Figure 17). 
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Figure 17: Example of an overall energy performance scale based on percentiles of actual consumption of the 
building stock. 

3.10.  Format 

3.10.1.  Target audience oriented 

Based on a common energy assessment (1.1), the 
outcomes or results (mainly indicators) can be 
adapted according to the target audience (e.g., 
primary energy indicator for the administration, 
energy cost indicator for building end-users, 
economic feasibility of the EEMs for the energy 
auditor, etc.). 

3.10.2.  Double certificate 

Double certificate: one oriented to the administration 
(legal requirement) that allows the understanding of 
the building stock, based on energy performance 
assessment type calculated or measured standard 
(section 3.3.1 and 3.3.3) and another one, actual 
use oriented, based on energy performance 
assessment type measured actual), that enables to 
show information that is understandable and user-
friendly from the building end user perspective. 

3.10.3.  Common EPC report template for 
MSs 

The development and use of a common template 
for the EPC report based on a similar procedure 
could contribute to facilitate convergence of quality 
of EPCs across the EU. 

 

Figure 18: Example with two indicators: as build calculated and in use measured. 

  



 Use of innovative certification schemes – v.1 November 2020 

 

 - 45 - 

3.11.  Central database and web tools 

One of the most important parts of the certification procedure is to ensure that the data obtained from the energy performance 
certificates, which enable the description of the building stock, are stored in a structured way and in a centralised location (i.e., a 
database). Extending this concept, going beyond the database definition, a centralised web platform would allow to manage the 
whole EPC procedure, integrating all steps. 

Some suggestions aligned with this approach are listed below. 

 

3.11.1.  Energy assessment and certification platform 

This feature is based on the availability of a scalable software platform (and its 
related web tools) for enabling the Energy Performance Certification of buildings, in 
order to manage the whole energy assessment and certification procedure online. 
This platform will allow data storage which is helpful for feedback on the procedure 
itself (e.g., machine learning for energy model calibration, fine tuning of scales for 
the rating system, etc.). 

The ePANACEA project aims to develop a prototype platform called SEPAP (Smart 
Energy Performance Assessment Platform) which will be a cloud platform for 
integration of the ePANACEA energy assessment and certification methodology, 
including artificial intelligence and machine learning techniques in order to improve 
the cost-effectiveness of the energy modelling. 

 

3.11.2.  Data base related to EEMs implementation 

Databases, at MS level, including contacts related to EEMs implementation and their classification, i.e. energy efficiency 
assessors, builders, installers, etc. 

 

3.11.3.  Central cost database and description of EEMs 

Databases, at MS level, including a detailed description and investment cost estimation for the implementation of the main 
EEMs for new buildings and major renovations of existing buildings. 
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4.  EPANACEA APPROACH 

4.1.  Evaluation and prioritisation of new features 

The new and innovative features proposed, as well as the features that have been included in the assessment for 
harmonisation purposes across the EU, have been already evaluated across the five ePANACEA pilot countries plus Germany 
and will next be discussed across the EU through the so-called Regional Exploitation Boards, whose members are stakeholders 
from all Member States. 

The features proposed have been evaluated from five different perspectives and a weighted methodology has been 
implemented in order to prioritise the combination of the most suitable features to be included into the next generation of energy 
assessment and certification under the ePANACEA approach. 

The weighted factors shown below have been defined according to the call’s objectives and more specifically the ePANACEA 
project’s objectives as follows: 

 Harmonization (10%): Do you consider the feature helpful to meet the EPC’s harmonization target at EU level? 

(High helpful – 1 / Medium helpful – 0.5 /  Low helpful – 0) 

 Implementation feasibility (20%): Do you think the implementation of this new feature within the current EPC scheme at 
your Member State is feasible? (High feasibility - 1 / Medium feasibility – 0.5 / Low feasibility – 0) 

 Innovation level (10%): Do you think this new feature is innovative?  

(High innovative - 1 / Medium innovative – 0.5 / Low innovative – 0) 

 Trust (20%): Do you think this new feature could contribute to instil trust in the market regarding the EPC and incite 
investments in energy efficient buildings? (Yes – 1 / No – 0) 

 User friendliness (40%)  

(20%) Do you think this new feature improves the energy auditor's work in terms of user friendliness and quality?  

(Yes – 1 / No – 0) 

(20%) Do you think this new feature could contribute to user friendliness (better understanding of EPC and motivate 
decisions regarding energy efficiency) from the building end user point of view? (Yes – 1 / No – 0) 

 

These aspects have been evaluated by ePANACEA’s 
project partners (Figure 19) which are representatives 
from six different Member States: Austria, Belgium, 
Finland, Germany, Greece and Spain. 

Partial and total scores obtained after the weighted 
assessment is shown in Table 2, where best scores 
have been highlighted according to a colour scale 
(from dark green-highest score to red/lowest score), 
allowing prioritisation of features.  

 

 

 

Figure 19: Partners involve the internal assessment 
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Table 2: Partial and total features’ scores after being evaluated across the five pilot countries plus Germany. 

 

  

0.1 0.2 0.1 0.2 0.2 0.2

EPC 
Assessor

Building 
end user

Global 
score

3.1.1 0.36 0.42 0.50 1.00 0.50 0.50 0.57
3.1.2 0.50 0.25 0.58 1.00 0.67 0.17 0.53
3.1.3 0.25 0.58 0.50 0.83 0.17 0.17 0.43
3.1.4 0.75 0.33 0.50 0.83 0.83 0.33 0.59
3.1.5 0.50 0.25 0.92 1.00 1.00 0.50 0.69
3.1.6 0.33 0.25 0.83 0.67 0.33 0.17 0.40
3.1.7 0.08 0.17 0.50 0.67 0.00 0.17 0.26
3.1.8 0.54 0.71 1.00 0.83 1.00 0.67 0.80
3.1.9 0.46 0.38 0.50 0.83 0.83 0.83 0.67
3.2.1 0.61 0.79 0.03 0.67 0.33 0.50 0.52
3.2.2 0.53 0.19 0.03 0.67 0.50 0.33 0.39
3.3.1 0.88 0.96 0.08 0.33 0.50 0.33 0.52
3.3.2 0.46 0.38 0.58 0.67 0.17 0.50 0.45
3.3.3 0.42 0.19 0.69 0.67 0.33 0.83 0.52
3.4.1 0.42 0.25 0.42 0.67 0.33 0.67 0.47
3.4.2 0.33 0.17 0.75 0.50 0.33 0.50 0.41
3.4.3 0.63 0.78 0.63 0.83 0.83 0.67 0.75
3.4.4 0.36 0.61 0.33 0.83 0.50 0.83 0.62
3.4.5 0.17 0.25 0.46 0.33 0.17 0.00 0.21
3.4.6 0.36 0.28 0.36 0.33 0.17 0.33 0.29

5 NORMALIZATION 3.5.1 0.67 0.75 0.13 0.67 0.67 0.50 0.60
3.6.1 0.67 0.50 0.17 0.33 0.83 0.33 0.48
3.6.2 0.50 0.58 0.25 0.33 0.33 0.17 0.36
3.6.3 0.42 0.25 0.25 0.50 0.33 0.33 0.35
3.7.1 0.58 0.42 0.71 1.00 0.50 0.67 0.65
3.7.2 0.61 0.28 0.61 0.33 0.33 0.50 0.41
3.7.3 0.71 0.46 0.88 0.67 0.83 0.83 0.72
3.7.4 0.50 0.58 0.25 0.50 0.50 0.67 0.53
3.7.5 0.50 0.67 0.33 0.50 0.33 0.50 0.48
3.8.1 0.54 0.46 0.58 0.83 0.50 0.67 0.60
3.8.2 0.88 0.71 0.50 1.00 0.83 1.00 0.85
3.8.3 0.50 0.50 0.79 0.83 0.67 1.00 0.73
3.8.4 0.33 0.33 0.50 1.00 0.33 1.00 0.62
3.8.5 0.67 0.25 0.42 0.50 0.50 0.50 0.46

9 EP RATING 3.9.1 0.61 0.28 0.71 0.83 0.83 0.83 0.69
3.10.1 0.63 0.29 0.42 0.67 0.67 0.83 0.60
3.10.2 0.46 0.29 0.58 0.33 0.50 0.67 0.46
3.10.3 0.86 0.44 0.50 0.67 0.33 0.17 0.46
3.11.1 0.79 0.38 0.83 0.83 1.00 0.50 0.70
3.11.2 0.69 0.53 0.33 0.50 0.50 0.50 0.51
3.11.3 0.53 0.28 0.53 0.50 0.33 0.50 0.43

11 CENTRAL DATA BASE

7
ADDITIONAL 
INDICATORS

8 RECOMMENDATIONS

10 FORMAT

4
NUMERICAL 

INDICATORS (main 
energy indicators)

6 REFERENCE VALUES

Harmoniza-
tion

Implementa-
tion 

feasibility

Innovation 
level

1
ENERGY 

PERFORMANCE 
ASSESSMENT

3
TYPE OF EP 

ASSESSMENT

2 APPLICATION

Nº

MODULAR APPROACH

KEY ASPECT OF THE EPC 

SCHEME
Cod.

Weighting factors

Trust 
improve-

ment

User-friendliness 
improvement
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4.2.  ePANACEA scheme 

The overall methodology concept for the ePANACEA methodology at the proposal phase is represented in Figure 22. 

 

Figure 20: Overall concept for the ePANACEA methodology at the proposal phase. 

 

This concept originally covered the issues listed below. 

1. Next generation of buildings’ features which have to be included within energy assessment and certification schemes: 
a. Advanced behaviour patterns 
b. Data acquisition 
c. Smart and novel technologies 
d. Advanced energy management systems 

2. Next generation of tools (and their innovative capabilities) need to be web-based, modular, flexible, customisable and 
allow the exchange of relevant information (e.g., benchmarking database stock). Besides, they should be able to 
incorporate innovative procedures based on: 

a. Sensitivity analysis 
b. Big data analysis 
c. Inverse modelling / calibrated simulation 
d. Machine learning and artificial intelligence 

3. Next generation of outcomes 
a. Energy use forecast according to real weather data and user profiles 
b. Calculation of uncertainty intervals 
c. EPC real use approaches 
d. Recommendations related to user behaviour 
e. Cost-optimal business plan for staged deep renovations (linked to building passport) 

 

After this first assessment of new possible features for a modular approach, a new EPC workflow is proposed as part of the 
upcoming ePANACEA methodology in Figure 23. 
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Figure 21: ePANACEA proposed methodology. 

Overall workflow overview 

Starting at step 1 and ending at step 13, the overall workflow is presented in a numerical chronological order in Figure 21, which 
includes the use of a multi-purpose energy assessment approach (3.1.1. ) and a scalable web platform to manage the whole 
process (3.11.1. ). 

The workflow is divided into three sections: inverse modeling, actual conditions of use and standard conditions of use. This 
division allows the implementation of different calculation procedures with the final objective of improving accuracy, instilling 
trust in the market and covering different target audiences. 

1. Inverse modeling (1>2>3): 

This section implies the use of on-board monitored data (3.1.5. ) and automated data gathering via servers (3.1.4. ) 

Actual benchmarking based on actual measured consumption data could be possible if an appropriate actual consumption data 
base of the current building stock is available (3.9.1. ). 

The use of actual measured data and other OBM data could allow an accurate calibrated model of the assessment object. From 
this point onwards, any approach is possible with a high level of accuracy. 

2. Actual conditions of use (4>9>10): 

From an end user’s perspective, taking actual operational conditions of use into account is relevant in order to improve their 
understanding of EPCs. It means that they are able to compare the EPC with their actual energy bills and find a feasible 
explanation for their energy use. 

This section involves the use of a calibrated energy model (3.1.2. ), recommendations tailored according to a specific target 
(3.8.2. ), use of oriented recommendations (3.8.4. ), and energy costs indicators (3.4.4. ). 
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3. Standard conditions of use:  

This section aims to meet administration and policy makers’ needs, basing the calculation on standard conditions of use, which 
is needed in order to allow the objective comparison of the building stock.  

5>6>7>8: type of assessment based on measured standard (3.3.3. ), and energy performance rating system based on an 
overall energy performance indicator (non-renewable primary energy) and fixed reference values (3.6.1. ). 

9>11>12>13: EEMs based on building renovation (step 9) can be evaluated under standard operational conditions again and 
conclude the new standard energy indicator (SEI) and the associated new standard energy class, providing information 
regarding roadmaps (and policies) to the administration. 

Besides the above detailed overview, a legend of each step is given below for better interpretation of the workflow included in 
Figure 21. 

1. Measured energy data. The actual energy consumption of the building is registered for a representative period of time 
(e.g., one year). 

2. Building energy model. An energy model of the building is developed. 

3. Unknown parameters. Based on the energy model and the known parameters used in it (geometry, climate, 
schedules, etc.) as well as the measured data, unknown parameters (e.g., internal heat gains) can be inferred. 

4. Calibrated model. After clearing the unknown parameters, a calibrated model is obtained based on the actual 
conditions of use. This calibrated model enables the disaggregation by services of the actual energy consumption. 

5. Corrections to standard use and climate. The calibrated model that represents the actual use is corrected using 
standard operation conditions (i.e., schedules, temperature set points, occupancy, etc.) and standardised weather data. 

6. Standard energy performance. Standard energy performance for regulatory purposes is calculated from the 
calibrated model with corrections (i.e., by use, weather data and energy performance services). 

7. Standard energy indicator. Standard energy indicators are obtained from the standard energy performance step plus 
the normalisation (i.e., the overall numerical value is normalised to the size of the building, taking the reference floor area 
of the assessment object into account). 

8. Energy performance rating. Comparison of the standard energy indicator with the reference values according to the 
building typology and climate, obtaining an energy class (i.e., energy label). 

9. Recommendations for EEMs. Based on the calibrated model (i.e., actual use), a feasibility assessment can be 
developed for the implementation of different energy efficiency measures. 

10. Energy savings. Calculation of energy savings for the main recommendations, based on energy use and energy 
costs, including investment and operational costs (e.g., maintenance costs), in order to choose the most suitable ones. 

11. Recommendations for EEM under standard energy performance. Correction by standard conditions could be 
applied again in order to obtain the possible energy class to be achieved after renovation. 

12. Standard energy indicators after EEMs. Assuming the application of energy efficiency measures, indicators can be 
updated under standard conditions in order to elaborate a cost-effective renovation plan over time (e.g., to obtain grant for 
building renovation).  

13. New energy performance rating. At the end of the process, the new energy class can be obtained taking into 
account EEMs that imply building renovation. 

 

 



 Use of innovative certification schemes – v.1 November 2020 

 

 - 51 - 

4.3.  ePANACEA report 

According to the research conducted so far and conclusions exposed above, a common template for the summary pages of the 
EPC report within ePANACEA is proposed within this section. 

The proposal implies two different formats with very different information according to the target audience: (1) for the 
administration/regulation/policy makers, based on standard conditions and (2) for end users, based on actual operational 
conditions. 

This approach will be evaluated and discussed with main EPC stakeholders through the five Regional Exploitation Boards, as 
well as through the 1st workshop on user perceptions that will be conducted in the five pilot countries by the end of the year, in 
order to consolidate a common approach,  
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ANNEX I: EPC REPORTS OF THE ePANACEA PILOT COUNTRIES  

 
AUSTRIA/STYRIA

Implementation National  

Start of EPCs National law since 2006/2007 / Regional law in Styria since 2008 

Legislation Force 
National: Energieausweis-Vorlage-Gesetz 2009 (EAVG 2012, BGBl. 27/2012); 
Regional: Styrian building law and construction regulation based on OIB 
regulations 

EPC databases 
National level (GWR central building and dwelling register of Austria) and regional 
level (e.g. in Styria: ZEUS database) 

EPC Report 
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BELGIUM 

Implementation Regional 

Start of EPCs 2006 / 2007 

Legislation Force 

Energy Performance of Buildings Decree of 22/12/2006: EPC in new 
residential buildings in force. 
Energy Decree of Flemish government of 8/5/2009; Energy Decision of 
Flemish government of 19/11/2010; Decision of Ministry of 21/8/2008: EPC 
existing residential buildings (sale and rent) in force;  
EPC for public buildings: Energy Decree of Flemish government of 8/5/2009; 
Energy Decision of Flemish Government19/11/2010; Decision of Ministry of 
1/12/2010 

EPC databases Regional level 
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EPC Report 
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FINLAND 

Implementation National 

Start of EPCs 2008 

Legislation Force 

•Decree of the Ministry of the Environment on energy Performance Certificate 
of Buildings 1048/2017 
•Act on Energy Certificates for Buildings (50/2013, in Finnish, Finlex). 
•Government Decree on the competence of the party preparing a building's 
energy certificate and on the requirements for a more lenient energy 
certification process (170/2013, in Finnish, Finlex). 
•Ministry of the Environment Decree on the energy certificates of buildings 
(176/2013, in Finnish, Finlex) 

EPC databases National 

EPC Report 
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GREECE 

Implementation National 

Start of EPCs 2011 

Legislation Force 

"Regulation of Energy Performance of Buildings (KENAK)" Ministerial 
decision D6/B/5825 National Gazette 407, April 2010  / Decision on the 
Approval of the Regulation on the Energy Efficiency of Building (2017) 
Decision No DEPEA/oik. 178581/2017 

EPC databases National 

EPC Report 
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SPAIN 

Implementation National 

Start of EPCs 2007 

Legislation Force 
Royal Decree 235/2013 of the Ministry of Industry on Energy Performance 
certification procedures for buildings 

EPC databases Regional level 

EPC Report 
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ANNEX II: INTERNATIONAL CERTIFICATION SCHEMES 

First to select the certification schemes describes in section 2.2.  a broader search has been carried out. Below are the 
certifications studied for this deliverable. 

 Start Year Origin Country Website 

Passive House 1990 German https://passivehouse.com 

BREEAM 1990 U.K. https://www.breeam.com/ 

H.Q.E. 1996 France https://www.behqe.com/ 

BREEAM-HK 1996 Hong Kong https://www.hkgbc.org.hk/eng/ 

LEED 1998 U.S.A. https://www.usgbc.org/leed 

National Australian 
Built Environment 
Rating System 
(NABERS) 

1998 Australia https://www.nabers.gov.au/ 

ENERGY STAR 1999 U.S.A. https://www.energystar.gov/ 

Green Globes 2000 Canada http://www.greenglobes.com/ 

GBTool 2000 Canada http://iisbe.org/gbc2k/gbtool/gbtool-main.htm 

Comprehensive 
Assessment System 
for Built Environment 
Efficiency (CASBEE) 

2001 Japan http://www.ibec.or.jp/CASBEE/english/ 

Green Star 2002 Australia https://new.gbca.org.au/rate/green-star/ 

One Planet Living 2003 U.K. https://www.bioregional.com/one-planet-living 

BCA Green Mark 2005 Singapore https://www.bca.gov.sg/greenmark/green_mark_buildings.html 

LiderA 2005 Portugal http://www.lidera.info/?p=index&RegionId=3&Culture=en 

Living Building 
Challenge 

2006 U.S.A. https://living-future.org/lbc/ 

Estidama 2008 Abu Dhabi 
https://www.dmt.gov.ae/en/Urban-Planning/Pearl-Building-
Rating-System 

Qatar Sustainability 
Assessment System 
(QSAS) 

2009 Qatar 
https://sasintgroup.com/info-hub/environmental-accreditation-
statements/gsas/ 
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IGBC 2009 India https://igbc.in/igbc/ 

DGNB 2009 Germany https://www.dgnb-system.de/en/buildings/ 

Green Building Index 2009 Malaysia https://www.greenbuildingindex.org/ 

BERDE 2010 Philippines https://berdeonline.org/#about-berde 

GREEN 2010 Sri Lanka https://srilankagbc.org/greensl-rating-system/ 

LOTUS 2010 Vietnam https://vgbc.vn/en/lotus-en/rating-systems/ 

GreenShip 2010 Indonesia https://www.gbcindonesia.org/greenship 

ARZ 2011 Lebanon http://www.arzrating.com/ 

WELL 2014 U.S.A. https://www.wellcertified.com/ 

Building EQ 2016 U.S.A. https://www.ashrae.org/technical-resources/building-eq 

WOSHIE 2020 Ireland https://www.woshie.org/ 
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