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Introduction to Part 3  of the Level(s) framework  

How to make a performance assessments using Level(s)  

Thi s document is the companion to part s 1 and 2  of the guidance on how to use Level(s).  

In part 1 a general introduction to Level(s) is provided, together with in Part 2 an 

overview of the macro -objectives, performance indicators and the three Levels of 

perf ormance assessment.  The three Levels are briefly described in table i below.  

Table i. Overview of the three performance Levels  

Level 1: Common     

performance assessment  

V The simplest and most accessible type of use for each 

indicator.    
V A common reference  point for the performance 

assessment of buildings across Europe.  

Level 2: Comparative 
performance assessment  

V For professionals that wish to make meaningful 
comparisons between functionally equivalent buildings.  

V Lays down rules to support the comparabili ty of results at 
national level or building portfolio level.   

Level 3: Performance 
optimisation assessment  

V The most advanced use of each indicator.  
V Provides guidance to support professionals that wish to 

work at a more detailed level to model and improv e 
performance, which may include:  

­  making more accurate calculations;  
­  carrying out modelling in order to optimise design 

and as -built performance;  
­  anticipating future costs, risks and opportunities 

along the building's life cycle.  

This part 3 of the docu mentation provides a complete set of technical guidance on how 

to make performance assessments  at each of the three different Levels, and then to 

report on the results.  In order to use the guidance it is recommended to follow the steps 

outlines in table i i.    

In order to help users of Level(s) navigate to the indicators and performance assessment 

Levels they would like to use, table iii provides direct hyperlinks to the appropriate 

guidance.    

Icons also help to identify the different assessment levels, g uidance notes and reporting 

templates. Figure i  provides a key to the icons used.   

Level 1  

 

 

 

Guidance notes  

 

Level 2  

 

 

 

Reporting templates  

 

Level 3  

 

 

  

Figure i . Key to the icons used to identify the levels, guidance  notes  and reporting 

templates  

 

 

L1  

L2  

L3  
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Table ii. The  stepwise approach to performance assessment and reporting  

Step 1: Define the building 

to be reported on  

 

 

V Part 3, section 1.1 should be followed in order to 

define the building, and the associated goal and 
scope of the performance assessme nt.  

Step 2: Choose the level of 
performance assessment  

 

V Based on the goal and scope of the performance 
assessment, the appropriate assessment level for 

the project should be selected from the three 
available options.   

V Part 1, section 3.2 provides further  guidance on 
the difference between the three levels.  

 

Step 3: Follow the guidance 

and rules on how to carry 
out an assessment  

 

V Part 2 provides a general introduction to each 

indicator.   
V Part 3 should thereafter be consulted, where 

guidance is provided f or each level on how to 
carry out a performance assessment.  Rules are 
also laid down for reporting in the public domain.  

V The Level 1 guidance forms the common basis 
for all assessments, and should be consulted 

before using Levels 2 and 3.  

Step 4: Complet e the 
reporting format  

 

V In each set of technical guidance in Part 3, a 
format for reporting is provided.  

 

Step 5: Determine the 
valuation influence and 
reliability of the assessment  

 

V As an optional last step for each indicator, the 
potential influence on  a property valuation and 
reliability of the data and calculation method 
may be rated and reported on.  Part 3 provides a 
rating methodology for each indicator.  
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Table iii. Where to find each indicator, scenario or life cycle tool, and their Levels  

Indic ator  Unit of performance 

measurement  

Detailed guidance which can be found in Part 3   

Level 1  

Common 
assessment  

Level 2  

Comparative 
assessment  

Level 3  

Optimisation 
assessment  

All levels  

Valuation influence 
and reliability rating  

Macro - objective 1: Green house gas emissions along a buildings life cycle    

1.1  Use stage energy 
performance  

1.1.1 Primary energy 
demand  

1.1.2 Delivered energy 
demand  (supporting 

indicator)    

kilowatt hours per 
square metre per year 
(kWh/m 2 /yr)  

Level 1 common 
performance 
assessment  

 

Level 2 comparative 
performance 
assessment  

 

Level 3 performance 
optimisation 
assessment  

 

Valuation influence and 
reliability rating (all 
levels)  

1.2 Life cycle Global 
Warming Potential  

kg CO 2 equivalents per 
square metre per year 

(kg CO 2 eq./m 2/yr)  

Level 1 common 
performance 

assessment  

 

Level 2 comparative 
performance 

assessment  

 

Level 3 performance 
optimisation 

assessment  

 

Valuation influence and 
reliability rating (all 

levels)  

Macro - objective 2: Resource  efficient and circular material life cycles   

2.1  Life cycle tool : 
Building bill of materials  

Reporting on the Bill of 
Materials for the 
building, as well as for 
the four main types of 

materials used.  

Guidance common  to 
all Levels  

-  -  -  
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2.2 Life cycle tools: 
scenarios for building 
lifespan, adaptability and 

deconstruction  

According to the 
performance 
assessment level:  

1.  Design aspects that 
are proposed/have 
been implemented 
(common 
performance 
assessment)  

2.  Semi -qualita tive 

assessment giving 
a score 
(comparative 
performance 
assessment)  

3.  LCA-based 

assessment of 
scenario 
performance 
(design 
optimisation)  

General rules 
applying to all levels  

Scenario 1  

General rules 
applying to all levels  

Scenario 2  

Level 1 common 
performance 

assessment  

Scenario 3  

Level 1 common 
performance 
assessment  

 

Scenario 2  

Level 2 comparative 
performance 

assessment  

Scenario 3  

Level 2 comparative 
performance 
assessment  

 

Scenario 2  

Level 3 performance 
optimisation 

assessment  

Scenario 3  

Level 3 performance 
optimisation 
assessment  

 

Valuation influence and 
reliability rating (all 
levels)  

2.3 Construction and 

demolition waste and 
materials  

kg waste and materials 

per m 2 of  total useful 
floor area (per life 
cycle and project stage 
reported on)  

Level 1 common 

performance 
assessment  

 

Level 2 comparative 

performance 
assessment  

 

Level 3 performance 

optimisation 
assessment  

 

Valuation influence and 

reliability rating (all 
levels)  

2.4 Overarching 

assessment tool: Cradle to 
grave Life Cycle 
Assessment  

Seven environmental 

impact catego ry 
indicators (detailed 
guidance is provided 
under 4.4 Overarching 

assessment tool)  

See the last section 3 

of Part 3 

-  -  -  

Macro - objective 3: Efficient use of water resources  
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3.1  Total water 
consumption  

m 3 of water pe r 
occupant per year  

Level 1 common 
performance 
assessment  

 

Level 2 comparative 
performance 
assessment  

 

Level 3 performance 
optimisation 
assessment  

 

Valuation influence and 
reliability rating (all 
levels)  

Macro - objective 4: healthy and comfortable spaces  

4.1  Indoor air quality  4.1.1 Good quality 
indoor air: Parameters 

for ventilation, CO 2 and 
humidity  

4.1. 2 Target list of 
pollutants: Emissions 
from construction 
products and external 
air intake.  

Level 1 common 
performance 

assessment  

 

Level 2 comparative 
performance 

assessment  

 

Level 3 performance 
optimisation 

assessment  

 

Valuation influence and 
reliability rating (all 

levels)  

4.2  Time outside of 
thermal comfort range  

% of the time out of 
range of defined 
max imum and 
minimum temperatures 

during the heating and 

cooling seasons  

Level 1 common 
performance 
assessment  

 

Level 2 comparative 
performance 
assessment  

 

Level 3 performance 
optimisation 
assessment  

 

Valuation influence and 
reliability rating (all 
levels)  

Macro - objective 5: Adaptation and resilience to climate change  

5.1 Life cycle tools: 
scenarios for projec ted 
future climatic conditions  

Scenario 1: Protection 
of occupier health and 
thermal comfort  

Simulation of the 
building's projected 

time out of thermal 
comfort range for the 
years 2030 and 2050.   

Level 1 common 
perform ance 
assessment  

 

Level 2 comparative 
performance 
assessment  

 

Level 3 performance 
optimisation 
assessment  

 

Valuation influence and 
reliability rating (all 
levels)  

Macro - objective 6: Optimised life cycle cost and value  
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6.1 Life cycle costs  Euros per square metre 
of useable floor area 
per year (ú/m2/yr)  

Level 1 common 
performance 
assessment  

 

Level 2 comparative 
performance 
assessment  

 

Level 3 performance 
optimisation 
assessment  

 

Valuation influence and 
reliability rating (all 
levels)  

6.2 Value creation  and risk 
factors  

Reliability ratings of 
the data and 
calculation methods for 
the reported 

performance of each 

indicator and life cycle 
scenario tool.  

-  -  -  The potential for a 
positive influence on a 
market valuation  

Reliability rating of a 

Level(s) assessment  

Calculation of the 
technical rating  
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1.  Description  of the  building  to be assessed  

This section provides guidelines on h ow to compile  and report on the basic description of 

a building .  This also sometime referred to as a 'goal and scope definition' .  The 

description shall comprise  the information outlined in table 1  and is required for all 

Levels of assessment . The key ter ms and definitions used in this section are defined in 

table 2.  The suggested reporting format for the goal and scope of a building is provided 

in section 1.7.  

Table 1. Information that makes up the  description of the building to be assessed  

1. The buildi ng and its elements  The building type (or use class) and the pre -defined 
minimum scope of building parts and elements.  

2. The building type, ownership and 
market segment  

A description of the building's market segment, ownership 
structure and intended serv ice life.  

3. The unit to be used for 
comparative purposes  

The common methods to be used for measurement of the 
total useful floor area within a building.  

4. How the building will be used 
and the lifespan of its elements   

A description of the outdoor env ironment to which the 
building is exposed, the intended conditions of use, 
occupant related usage patterns. Default service lifespans 
for building parts and components are also provided.  

5. The timescale for the 
performance assessment  

The intended or defa ult service life of the building being 
studied.  

6. Which stages in the life cycle  The life cycle stages that shall be taken into account when 
making the performance assessment.  

Together, this information will also provide a goal and scope definition that  both supports 

comparisons of performance assessment results between the individual indicators and 

scenarios as well as for  when carrying out a cradle to cradle LCA, if this form of 

performance asse ssment is chosen .   

Table 2. Key terms and definitions use d 

Building element  A technical building system or an element of the building 
envelope.  

Climate zone  A geographical region which may extend across several 

countries and which has distinct average seasonal weather 
conditions, taking into account variables s uch as temperature, 
precipitation and wind.   

Full time person equivalents  The total number of employees  working in a building that use 
the building as their main base and expect to work there for 
part of a typical working week.  Each employee's  occupatio n is 
adjusted to reflect the proportion of a working week they are in 
the building.  

Functional unit  The quantified performance of a product system for use as a 

reference unit.  

Heating and cooling degree 
days  

The number of days of the year during which on  average a 
building in a specific location and with specific conditions of use 

requires heating and cooling.  
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In -use conditions  Any circumstances that can impact on the performance of a 
building under normal use.  

Investment holding period  The real or expe cted period of time during which an investment 
will be attribu table to a particular investor.  

Major renovation  A major renovation is where 1) the total cost of the renovation 
relating to the building envelope or the technical building 
systems is higher th an 25 % of the value of the building, 

excluding the value of the land upon which the building is 
situated, or b) more than 25 % of the surface of the building 
envelope will undergo renovation.  

Market segment  An identifiable group of property types, sharin g one or more 

characteristics or needs in an otherwise homogeneous market.  

Reference study period  Period over which th e time -dependent characteristics of the 
building are analysed.  

Reference unit  Measure of the outputs from processes in a given product 
system required to fulfil the function expressed by  the functional 
unit.  

Service life  Period of time after installation during which a building or an 
assembled system (part of works) meets or  exceeds the 
technical requirements and functional requirements defined by  
the client, and/or by the users  and/or by regulations.  

System boundary  Interface in the assessment between a building and its 

surroundings or other product systems  
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1.1  The building and its elements  

1.1.1  Building type and site  

The objec t of a performance assessment is a building, including it s foundations and all 

external works within the curtilage of the building site.  The building may be:  

o an office building;   

o an individual residential building, providing one dwelling;  

o an  apartment bu ilding, providing multiple dwelling, and inclusive of communal 

areas and shared services;  

o a residential building typology that form part of a housing development which 

consists of several typologies ;  

o a mixed use block comprising a vertical mix of office an d residential property.  

The building may be a new construction or a major renovation 1. In the case of a 

residential apartment building, the object of assessment may be a representative sample 

of the apartment typologies within the building, rather than the  whole building . In the 

same way, for a residential development or catalogue of property types, the objective of 

assessment may be a representative sample of the residential typologies.   

In the case of mixed use buildings , the performance assessment  shall  be guided by the 

following rules :    

1.  Where possible try to assess  internal environments  as they relate to each use  

(e.g. energy  demand , indoor air  quality )  

2.  If this is not possible , then make an assess ment of the  whole building , excluding 

uses that are no t office or residential  

3.  If comparability between uses is important, then allocation of shared resource use 

or environmental impacts shall  be made in proportion to the floor area occupied 

by each respective use . 

If the decision is made to allocate resource use or environmental impacts between 

different uses , t his shall be applied provided that  the  shared facilities and services within 

the building:  

o relate to the use of the office or residential units,  

o are not already allocated according to another procedure (e.g. a set number of 

parking spaces per residential unit or per m 2 office space), or  

o represent  other building uses in their own right (e.g. a shop or canteen).   

1.1.2  Building parts and elements  

For consistency, the building shall be defined in terms o f a minimum scope of building 

parts and associated elements  from which they are  made up.  These are set out in table 

1.1 .  Products that are procured and installed by occupiers are excluded from the scope.   

Table 1.1 . Minimum scope of building parts and e lements  

Building parts  

 

Related b uilding elements  

Shell  (substructure and superstructure)  

 

Foundations  (substructure)  Piles 

Basements  

Retaining walls  

                                           
1 A major renovation is where 1) the total cost of the renovation relating to the building envelope or the 
technical building systems is higher than 25 % of th e value of the building, excluding the value of the land 

upon which the building is situated, or b) more than 25 % of the surface of the building envelope will undergo 
renovation.  
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Load bearing s tructural frame  Frame (b eams, columns and slabs )  

Upper floors  

External walls  

Balconies  

Non - load bearing elements  Ground f loor slab  

Internal walls , partitions  and  doors  

Stairs  and ramps  

Facades  External w all systems , cladding  and shading devices  

Façade openings (including windows and external doors)  

External paints, coatings and renders  

Roof Structure  

Weatherproofing  

Parking facilities  Above  ground  and underground  (within the curtilage of 

the building and servicing the building occupiers)  2 

 

Core  (fittings, furnishings and services)  

 

Fittings and furnishings  Sanitary fittings  

Cupboards, w ardrobes and worktops  (where provided in 

residential property)  

Ceilings   

Wall and ceiling finishes   

Floor  coverings  and finishes  

 

In -built  lighting system  Light f ittings  

Control systems and sensors  

Energy system  Heating plant and distribution  

Cooling plant and distribution  

Electricity generation  and distribution  

Ventilation system  Air handling units  

Ductwork and distribution  

Sanitary systems  Cold water distribution  

Hot water distribution  

Water treatment systems  

Drainage system  

Other systems  Lifts a nd escalators  

Firefighting  installations  

Communication and security  installations  

Telecoms and data  installations  

External works  

 

Utilities  Connections  and diversions  

Substations and equipment  

Landscaping  Paving  and other hard surfacing  

Fencing, railin gs and walls  

Drainage  systems  

Adapted from  CEN (2011), BCIS (2012), DGNB (2014), BRE (2016)  

 

                                           
2 If the share of underground car parking (usable area plus traffic area) ac counts for more than 25% of the 

total useful floor area, the traffic area of the underground parking must be subtracted from the total useful 
floor area.  
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1.2  The building type, ownership and market segment  

The functional equivalent  shall  be described in terms of the location, age and physical 

form of the building.   In addition , the market segment  and  ownership structure  shall be 

described .  The description shall comprise  the information presented in table 1.2 .  

Following the principle of functional equivalence, results shall be reported for a reference 

unit. In Lif e Cycle Assessment , a reference unit is also commonly referred to as a 

'reference flow'.  This shall be either :   

o a reference unit of an office building, or  

o a reference unit for a house, or  

o a reference unit for each distinct house type or apartment type th at forms part of 

a block, a larger property development or a housing stock.  

In the case of multiple units of housing, the schedule of accommodation  (the number of 

each different type of unit there are)  shall be provided , together with  the rationale for 

selection of the house or apartment types  as being representative .   
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Table 1.2 . Functional d escription of the building  

Parameter  Office building s Residential building s 

Location  Country  and  region  

Climate zone  Zone (selected from figure 1.1)  

Heating and co oling degree days  3  

Project type  New build or major renovation  

Year of construction  For both new -build and major renovations  

 

Original year of 
construction  

For major renovations only  

Service life  or 
holding period  

Clients intended service life  or  
inv estment holding period  in 
years  (to be specified which)  

­  Clients intended service life   
­  investment holding period  
­  the warrantied service life of 

property for sale  

Building form  ­  Low rise office park  
­  In - fill urban block  
­  Perimeter urban block  
­  Urban c ity block  
­  Tower/skyscraper  
­  Other (to be described)  

­  Free standing, d etached 
house  

­  Semi -detached house  
­  Row or terraced  house  
­  Multi - family  house or 

apartment block  
(up to 4 floors / 5-12 

floors / more than 12 floors )  

Property schedule 4 Total useful floor area  Schedule  of accommodation for the 
development or renovated stock  

­  Number of units per bed  
space/form type  

­  Net useful floor area of each 
form type in the schedule  

Market segment  Owner occupation or for rent, 
with reference to a combination 
of the following BOMA buil ding 
class definitions  5:  

International base definitions:  

­  Investment  
­  Institutional  
­  Speculative  

Metropolitan base definitions   

A: Premium rental  

B: Average rental  

C: Below average rental  

 

By tenure  

­  Owner occup ation   
­  Leasehold, social  
­  Leasehold, market rent al   

­  Leasehold, student  

­  Leasehold, seniors  
­  Other (to be described)  

                                           
3 This can be obtained from local weather data or the energy performance assessment for a building  
4 Measured in accordance with the International Property Measurement Standards (IPMS) as specified in 
Section 1.3.   
5 BOMA (Building Owners and Managers Association), Building class definitions, 
http://www.boma.org/research/Pages/building -class -definitions.a spx  
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Servicing  With/without centralised 
ventilation and /or  air 
conditioning  

 

With/without centralised heating, 
ventilation and /or  air conditioning  

 

For leasehold office buildings, assumptions about future void rates shall be used to 

calculate the proportion of the floor area , and therefore the associated resource use , that 

is anticipated to be unoccupied on average during the buildings service life .  For 

residential buildings, the same may be d one for leasehold properties if the intention is to 

report on average performance for unit types  across a housing stock . 

 

 

Figure 1. 1  European climate zones  defined by heating and cooling degree days  

Source:  Ecofys (2012) Keepcool II (2010)  

 

1.3  Th e unit to be used for comparative purposes  

1.3.1  Reference floor area measurement  

A reference unit allows results to be normalised to a common measurement or 

parameter that is related to the building or its users.   

The basic reference unit to be used thr oughout the Level(s) framework is one square 

metre  (m 2) of useful internal floor area.   

For the purposes of this framework , the Internal Property Measurement Standards for 

offices and residential buildings 6 shall be used  as the reference standards . The IP MS 

standards are broadly equivalent to the reference area defined in EN 15603 and prEN 

ISO 52000 -1, which is a measurement of the net internal area inclusive of shared 

circulation areas that are within the thermal envelope .  

                                           
6 International Property Measurement Standards Coalition, International Property Measurement Standards: 
Office Buildings , November 2014 and Residential buildings , September 2016  

Zone 1  Zone 2  

Zone 3  Zone 4  

Zone 5  
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Table 1.3  identifies the specif ic IPMS standards that shall be used, together with those 

items that shall be  included or  excluded from a floor area measurement exercise . In all 

cases , the method used shall be reported on for comparative purposes.   

Table 1.3 . Reference  internal floor are a definitions to be used for office and residential 

buildings  

 Office building   

(IPMS measurement standard 3)  

Residential building   

(IPMS measurement standard 3 B)  

Inclusions  All internal walls and columns  within 
each  occupant 's exclusive area .  

Circulatio n areas within an occupant 's 
exclusive area, and those shared 

between different occupants.  

The  floor area shall be measured to 
the internal dominant face of walls or 
the centre line of common walls 
shared between tenants .   

 

The area in exclusive occupatio n, 
including the floor area occupied by 
internal walls and columns . 

The floor area shall be  measured to the 

internal dominant face and the finished 
surface of all full height internal walls . 

Fully glazed partitions are not regarded 
as permanent internal wa lls.  

 

Exclusions  Those parts of a building providing 
shared or common facilities that do 
not change over  time:  

­  stairs,  
­  escalators,  
­  lifts and motor rooms,  

­  toilets,  
­  cleaner's cupboards,  
­  plant rooms,  
­  fire refuge areas, and  
­  maintenance rooms.  

 

­  Patios  
­  Unenclosed parking areas, which 

may be measured or defined by the 
number of spaces  

­  Staircase openings  
­  Voids where the area, including the 

enclosing wall, is greater than 0.25 

m 2. 

Separate 
items  

To be reported separately :  

­  balconies,  
­  covered galleries, an d  
­  rooftop terraces in exclusive use  

 

To be reported separately :  

­  Attics, basements and cellars  
­  Balconies and verandas in exclusive 

use  
­  Enclosed garages  
­  Limits use areas  

 

Source:  IPMS (2014,  2016 )  

1.3.2  Optional additional comparative reference units  

In s ome cases, two further reference units may be used to more accurately measure the 

resource intensity of a building :   

o for office buildings :  per area of workspace occupied by each full time person 

equivalent ,  

o for residential buildings :  per  bed space.   

Perf ormance normalised according to these alternative reference units shall be reported 

in addition to, and not as a substitute for, the basic reference unit.  
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1.4  How the building will be used and the lifespan of its elements  

The degree of wear and tear that  a building is exposed to will have an impact on the 

lifespan of the building and of its constituent elements.  The main factors relate to the 

environment in which a building is located, how the occupants use a building and how it 

is maintained.  

1.4.1  Bui lding level in - use conditions  

The typical in -use conditions for the building  in its location  shall be described.  The 

general framework for describing in-use conditions  provided by ISO 15686 -8 shall be 

used.  This standard  lists  seven factors  of relevance (see table 1.4 ) .  These relate to the 

outdoor environment (local climate, surroundings) and how the building will be used (see 

the next section 1.4.2). Reporting shall as a minimum address factors D,  E, F and G . 

Table 1.4  Factor categories for building ele ment service life estimation  

 

Source:  ISO (2008)  

1.4.2  Building occupation and conditions of use  

The anticipated occupation and patterns of use shall be described, as well as the 

'conditions of use' .  The latter may be pre -defined  by national calculation  methods to 

assess energy performance. Some of the information to describe the conditions of use 

for a building may be provided by national calculation methods for energy performance, 

or if this is not available , by EN ISO 13790 (Annex G.8) or EN ISO 52016 -1. 

Table 1.5 Projected patterns of occupation and conditions of use  

Parameter  Office building s Residential building s 

Conditions of use  National calculation method for energy performance that defines the 

building's conditions of use  

Projected 
occupancy d ensity  

Area of workspace in m 2 per full 
time person equivalents  7  

n/a  

Projected pattern 

of occupation  

Number of hours and days per 

year  

n/a  

Assumed void rate  Applicable to leasehold property/space . 

Proportion of lettable floor space projected, on averag e, to be 
vacant/unoccupied.  

 

                                           
7 See the IPD Global Estate Measurement code for occupiers , Tenth edition,  September 2013.  
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1.4. 3  Building element service lifespan estimations  

Service lifespans for the minimum scope of building parts and elements shall be 

estimated according to the factor methodology in ISO 15686 -8.  Specific standards 

relating to  building elements may also be valuable , e.g. EN 15459 and heating systems.  

In the absence of estimations made by manufacturers and suppliers, the typical  service 

lifespans in table 1.5 may be used.   More  detailed , generic  lifespan s can be obtained 

from  bu ilding costing tools, as well as some carbon footprinting  and  LCA tools.   

Determination of specific building element service lifespans is addressed further and can 

be reported on as part of  scenario 1 of the  2.2 Life cycle scenario tools.  

Table 1. 6  Typic al  service lives for the minimum scope of building parts and elements  

Building parts  

 

Related b uilding elements  Expected lifespan  

Shell  (substructure and superstructure)  

 

 

Load bearing s tructural 

frame  

­  Frame (beams, columns and slabs)  

­  Upper floors  

­  Extern al walls  

­  Balconies  

 

60 years  

Non - load bearing 

elements  

­  Ground floor slab  

­  Internal walls, partitions and doors  

­  Stairs and ramps  

 

30 years  

Facades  ­  External wall systems, cladding 

and shading devices  

­  Façade openings (including 

windows and external doors)  

­  External paints, coatings and 

renders  

 

30 years (35 years 

glazed)  

30 years  

 

10 years (paint)  

30 years (render)  

Roof  ­  Structure  

­  Weatherproofing  

 

30 years  

Parking facilities  ­  Above ground and underground 

(within the curtilage of the building 

and servicing the building 

occupiers) 8 

 

60 years  

Core  (fittings, furnishings and services)  

 

Fittings and furnishings  ­  Sanitary fittings  

­  Cupboards, wardrobes and 

worktops  

­  Floor  finishes,  coverings  and 

coatings  

­  Skirting and trimming  

­  Sockets and switches  

­  Wall and ceiling fin ishes and 

coatings  

 

20 years  

10 years  

 

30 years (finishes)  

10 years (coatings)  

30 years  

30 years  

20 years (finishes)  

10 years (coatings)  

 

                                           
8 If the share of underground car parking (usable area plus traffic area) accounts for more than 25% of the 

total useful floor area, the traffic area of the underground parking must be subtracted from the total useful 
floor area.  
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In -built  lighting system  ­  Light f ittings  

­  Control systems and sensors  

 

15 years  

Energy system  ­  Heating plant and distr ibution  

­  Radiators  

­  Cooling plant and distribution  

­  Electricity generation   

­  Electricity distribution  

 

20 years  

30 years  

15 years  

15 years  

30 years  

 

Ventilation system  ­  Air handling units  

­  Ductwork and distribution  

 

20 years  

30 years  

Sanitary systems  ­  Cold wat er distribution  

­  Hot water distribution  

­  Water treatment systems  

­  Drainage system  

 

25 years  

Other systems  ­  Lifts and escalators  

­  Firefighting  installations  

­  Communication and security  

installations  

­  Telecoms and data installations  

 

20 years  

30  years  

15 years  

 

15  years  

External works  

 

Utilities  ­  Connections  and diversions  

­  Substations and equipment  

 

30 years  

Landscaping  ­  Paving  and other hard surfacing  

­  Fencing, railings and walls  

­  Drainage  systems  

 

25 years  

20 years  

30 years  

 

Adapted from  RICS (2017) , ETool (2017 )  

 

1. 5  The timescale for the performance assessment  

The reference study period to be used for all buildings assessed according to the Level(s) 

framework is 60 years.   

Users may additionally report on the perf ormance of the building for a client's intende d 

service life  or investment holding period , which may be shorter or longer than the 

reference study period.   

The overall building service life is the subject of scenario 1 of the 2.2 Life cycle scenario 

tools.  

 

1. 6   Which stages in the life cycle  

The system boundary shall encompass all the life cycle stages illustrated in Figure 1.2. 

For renovated existing buildings , the system boundary shall encompass all life cycle 

stages that relate to the extension of the building's service life.  

Any reduction in th e scope of life cycle stages for the purpose of making a performance 

assessment using the Level(s) framework shall be clearly stated in the reporting. 

Guidance on the statements that should accompany the reporting is provided for 

indicator 1.2 and cradle t o cradle LCA (see section 7).  
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For each life cycle stage (or module) to which impacts are assigned, the system shall 

include all upstream and downstream  processes needed to establish and maintain the 

function of the building.   This shall include the point where materials and energy exit the 

system boundary during or at the end of the building's life cycle ï referred to in the 

reference standard EN 15978 as life cycle Module D.  

In some cases, buildings that are already on the site to be developed may be requ ired to 

be demolished prior to the construction of a new building, or an existing building may be 

the subject of strip out or remodelling works prior to a major renovation.  In both of 

these cases , the b enefits  and loads arising  from the recovery of demoli tion or strip out 

materials shall be  considered to be outside of the system boundary .  The  benefits and 

loads must therefore be allocated to the previous building in order to avoid double 

counting.     

 

Figure 1.2 . Modular schematic of building life cycle stages  

Source:  CEN ( 2011 )  
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1.7 Suggested reporting format for the building description  

The data collected according to guidance in sections 1.1 ï 1.6 shall be compiled and 

reported on as presented in the reporting format below.   

The building type shall  in all cases be clearly identified in any reporting.  In the case of a 

mixed use building the sub -division of floor areas shall additionally be identified.  

Description of the building to be assessed   

( to be compiled and reported on for all Levels of asse ssment )  

Parameter  Office building s Residential building s 

Location  Country  and  region  

Climate zone  Zone (selected from figure 1.1)  

Heating and cooling degree days  

Project type  New build or major renovation  

Year of construction  For both new -build and m ajor renovations  

 

Original year of 
construction  

For major renovations only  

Service life or 
holding period  

Clients intended service life  or 
investment holding period  in 

years  (to be specified which)  

Clients intended service life or 
investment holding peri od.  

Warrantied service life of  property 
for sale.  

 

Building form  Please select from  

­  Low rise office park  
­  In - fill urban block  
­  Perimeter urban block  
­  Urban c ity block  
­  Tower/skyscraper  
­  Other (to be described)  

Please select from:  

­  Free standing, d etached 
house  

­  Semi -detached house  
­  Row or terraced  house  
­  Multi - family  house or 

apartment block  
(up to 4 floors/5 -9 
floors/more than 9 floors)  
 

Property schedule 9 Total useful floor area  Schedule  of accommodation for the 
development or renovated stock  

­  Number of units p er bed  
space/form type  

­  Net useful floor area of each 
form type in the schedule  

Floor area 
measurement  

IPMS Office 3  

(or another standard that should  
be specified)  

IPMS Residential 3c  

(or another standard that should  be 
specified)  

                                           
9 Measure d in accordance with the International Property Measurement Standards (IPMS) as specified in 
Section 1.3 and to be reported in the following field.   
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Market segment  Owner oc cupation or for rent, 
with reference to a combination 
of the following BOMA building 

class definitions 10 :  

International base definitions:  

­  Investment  
­  Institutional  
­  Speculative  

Metropolitan base definitions   

A: Premium rental  

B: Average rental  

C: Below avera ge rental  

 

By tenure  

­  Owner occup ation   
­  Leasehold, social  

­  Leasehold, market rental   
­  Leasehold, student  
­  Leasehold, seniors  
­  Other (to be described)  

Servicing  With/without centralised 
ventilation and /or  air 

conditioning  

 

With/without centralised heating, 
ventilation and /or  air conditioning  

 

Conditions of use  National calculation method for energy performance that defines the 
building's conditions of use  

Projected occupancy 
density  

Area of workspace in m 2 per full 
time person equivalents  

n/a  

Projected pat tern of 
occupation  

Number of hours and days per 
year  

n/a  

Assumed void rate  Applicable to leasehold property/space . 

Proportion of lettable floor space projected, on average, to be 
vacant/unoccupied.  

                                           
10  BOMA (Building Owners and Managers Association), Building class definitions, 
http://www.boma.org/researc h/Pages/building -class -definitions.aspx  
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2 .  The indicators by macro - objective  

Macro - objective 1 : Greenhouse gas emissions along a building s life cycle  

Key terms and definitions used  

Biogenic carbon  carbon derived from biomass  

Biomass  material of biological origin excluding material embedded in 
geological formations and material transformed to fossi lized 
material, excluding peat  

Building envelope  the integrated elements of a building which separate its 
interior from the outdoor environment;  

Calculation step  discrete time interval for the calculation of the energy needs 
and uses for heating, cooling , ventilation,  humidification and 
dehumidification  

Carbon dioxide equivalent 

(CO2e)  

unit for comparing the radiative forcing of a greenhouse gas to 

that of carbon dioxide  

Calculated energy assessment  energy rating based on calculations of the weighted d elivered 
and exported energy of a building for heating,  

cooling, ventilation, domestic hot water and lighting  

Carbon footprint ( or whole life 

carbon measurement)  

sum of greenhouse gas emissions and removals in a product 

system, expressed as CO 2 equivalent s and based on a life 

cycle assessment using the single impact category climate 
change  

Carbon storage  carbon removed from the atmosphere and stored as carbon in 
a product  

Commissioning  Clarifying building system performance requirements set by 
the owner,  auditing different judgments and actions by the 
commissioning related parties in order to realise the 
performance, writing necessary and sufficient documentation, 
and verifying that the system enables proper operation and 
maintenance through functional pe rformance testing.  

Delivered energy  energy, expressed per energy carrier, supplied to the technical 

building systems through the system boundary,  to satisfy the 
uses taken into account (heating, cooling, ventilation, 
domestic hot water, lighting, applian ces,  etc.) or to produce 
electricity  

Direct land use change (dLUC)  change in human use or management of land within the 
product system being assessed  

Dynamic simulation  a method of building energy simulation that calculates the 
heat balance with short ti mes steps (typically one hour) to 
take into account the heat stored in, and released from, the 

mass of the building.  

Exported energy  energy, expressed per energy carrier, delivered by the 
technical building systems through the system  boundary and 

used out side the system boundary  

Fossil carbon  carbon which is contained in fossilised material  
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Functional performance testing  A set of tests that define the functionality and verify the 
behavio ur of a system. These tests are usually defined by the 
commissioning  authority in order to verify that building 

systems are completed to satisfy the ownerôs project 
requirements and demonstrate functional performance.  

 

Global Warming Potential (GWP)  characterization factor describing the radiative forcing impact 
of one ma ss-based unit of a given greenhouse gas relative to 

that of carbon dioxide over a given period of time  

Greenhouse gas (GHG)  gaseous constituent of the atmosphere, both natural and 
anthropogenic, that absorbs and emits radiations at specific 
wavelengths wi thin the spectrum of infrared radiation emitted 

by the Earth's surface, the atmosphere, and clouds  

Greenhouse gas emission  mass of a greenhouse gas released to the atmosphere  

Greenhouse gas emission factor  mass of a greenhouse gas emitted relative to an input or 
output of a unit process or a combination of unit processes  

Greenhouse gas sink  process that removes a greenhouse gas from the atmosphere  

Indirect land use change (iLUC)  change in the use or management of land which is a 
consequence of direct la nd use change but which occurs 
outside the product system being assessed  

Measured energy assessment  energy rating based on measured amounts of delivered and 

exported energy, as measured by meters or other means  

Offsetting  mechanism for compensating for a ll or for a part of the carbon 
footprint through the prevention of the release of, reduction 
in, or removal of an amount of greenhouse gas emissions in a 
process outside the boundary of the product system  

Primary energy  energy from renewable and non -  rene wable sources which has 
not undergone any conversion or transformation process.  

(Total) Primary energy factor  for a given energy carrier, non - renewable and renewable 
primary energy divided by delivered energy, where  the 
primary energy is that required to supply one unit of delivered 
energy, taking account of the energy  required for extraction, 

processing, storage, transport, generation, transformation, 

transmission, distribution,  and any other operations necessary 
for delivery to the building in which the delivered energy will 
be used  

Quasi steady state simulation  a method of building energy simulation that calculates the 

heat balance over a sufficiently long time (typically one month  
or a whole season) to take dynamic effects into account by an 
empiricall y determined gain and/or loss utilization factor;  

Set point temperature  internal (minimum intended) temperature as fixed by the 
control system in normal heating mode, or internal  (maximum 
intended) temperature as fixed by the control system in 

normal cool ing mode  

Technical building system  technical equipment for heating, cooling, ventilation, domestic 
hot water, lighting and electricity production  
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1.1 Indicator o f  use  stage energy performance  

1.1  Use stage energy performance   

1.1.1 Primary energy deman d 

1.1.2 Delivered energy demand    

        (supporting indicator)    

Where to find the guidance for each Level   

Level 1 common performance assessment  

Level 2 comparative performance assessmen t  

Level 3 performance optimisation assessment  

Valuation influence and reliability rating (all levels)  

1.1.1  Level 1 -  Making a common performance assessment  

For a common performance assessment , the following calculation methodology and 

reporting  format shall be used. This requires reporting on the assessment type and the 

calculation method  used , which shall be  based on  those required for  building permitting 

and/or for issu ing Energy Performance Certificates (EPCs)  in each Member State in 

accordance with the Directive 2010/31/E U for the Energy Performance of Buildings 

(EPBD) .  In practice , this  means that the results from existing performance assessments 

can potentially be u sed for reporting.  

1.1.1.1   Calculation methodology and data requirements  

Calculation methodology to be used  

Indicators 1.1.1 and 1.1.2 require the energy demands of a building to be simulated and 

calculated, with a focus on both the primary energy demand of the building's technical 

systems and the efficiency of the building envelope , and the delivered energy demand 

that can subsequently be monitored using data from metering . 

The underlying calculation method for each component  of a buildings energy demand  is 

provided by the CEN standards that support the Directive 2010/31/ EU for the Energy 

Performance of Buildings. However, Member  States are not obliged to use the standards, 

but they can apply calculation methodologies according to national or regional 

circ umstances. This means that national calculation methods that are required to be 

used in order to calculate the energy  performance of buildings and to issue Energy 

Performance Certificates (EPCs) can also be used  as the basis for reporting .   

An important f irst step is  to decide which input data shall be used.  This shall be done 

through  identification of the energy performance of building assessment type and sub -

type from the table of those presented in prEN  ISO  52000 -1 (see table 1.1.1).  

Performance assess ment results for t he two  indicators can be obtained from existing 

documents based on national calculation methods used to acquire a building permit 

and/or from EPCs already issued.   

Further guidance on the aspects of energy demand addressed by each of the  two sub -

indicator s and the relevant reference standards, is provided below:  

o 1.1.1 Total primary energy demand : Weighting factors shall be  applied to the 

calculated building energy needs according to EN 15603 or EN 52000 -1 in order 

to obtain the  total  prim ary energy demand .  This is a calculation of the overall 

system efficiency of the building 's technical systems (HVAC installation, heat and 

power generation, domestic hot water supply, built - in lighting installation) and 

the fuels and energy carriers used .  This energy use can then potentially be 

disaggregated into its non - renewable and renewable components ;  

­  Non - renewable primary energy demand : The primary energy demand of the 

building that is met by non - renewable sources, without accounting for any 

export of non - renewable energy generated on site (such as from CHP) ;  

­  Renewable primary energy demand : The primary energy demand of the 

building that is met by renewable sources, without accounting for any export 

of renewable energy generated on site (such as from  solar PV) ; .   

L1  
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o 1.1.2 Delivered energy  demand : Delivered energy is the energy delivered to the 

building in the form of electricity, heat and fuel  in order to satisfy uses within the 

building (heating, cooling, ventilation, domestic hot water, lighting, appl iances, 

etc.) .  An important focus of the calculation method is on the thermal 

performance of the building envelope:  

-  The building envelope  (energy needs): This is the starting point for calculation 

method s developed according to EN ISO  13790 and  EN ISO  520 16.  

Orientation, control of solar gains and daylighting, thermal inertia and zoning  

have  to be considered ;  

In the context of using this framework, it is important to note that exported renewable 

energy is to be reported separately.  This is because the Level(s) framework takes a life 

cycle approach and, according to reference standard EN 15978, exported energy is 

reported as a benefit beyond the building's system boundary , under Module D.  In -built 

lighting may not be specifically covered in all national or  regional calculation methods.  

As a result, either the omission from the calculations, or a separate calculation method if 

used, shall be noted in the reporting. The reference standard for lighting estimates shall 

be EN 15193.  

Table 1. 1.1   Energy Performa nce of Building assessment types  

Type  Sub - type  Input data  Type of application  

Use  Climate  Building  

Calculated 
(asset)  

Design  Standard  Standard  Design  Building permit, 
certificate under 
conditions  

As built  Standard  Standard  Actual  Energy pe rformance 

certificate, regulation  

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

Measured 
(operational)  

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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Guidance note 1.1 for design teams  

Options for ensuring the consistency of the energy calcul ation method  used  

The majority of national calculation methods are currently based on EN 15603 and its 

associated standards. It is anticipated that over time these methods will be updated to 

reflect the new EN  ISO  52000 series.  There will therefore be a tr ansitional period during 

which either standard may be referred to.  

Options available to users of the Level(s) framework across the EU could therefore 

include:  

o Use of a n ational calculation method and associated software tools developed 

according to one of the reference CEN standard series;  

o Use of i ndependently developed  and validated  software tools developed according 

to one of the reference CEN sta ndard series;  

o Direct use of the calculation method laid down within one of the reference CEN 

standard series.  

   

In each of these cases, it should  be indicated in the reporting that a method developed 

according to a relevant  CEN standard has been  used or .  I f none is available , the CEN 

standard itself  (or its nationally adopted equivalent)  can  be used.  

 

Data requi rements and sources  

Table 1. 1.2  summarises the potential data sources to  use when  making  simplified 

calculation s of performance , using the common metric.   

Table 1. 1. 2 Specification of the main data requirements and potential sources  

Data item  Potential so urce  

Default EU values  National, regional or locally 
specific values  

Conditions of use  
and occupancy  

EN ISO  13790 (Annex G8)  

ISO/TR 52000 -1/2  

EN ISO 52016 -1 

National or regional calculation 
method  

Thermal envelope 
description  

EN ISO 13790 (Annex G)  

EN ISO 52016 -1  

National or regional calculation 
method : c ertified products and 

details  

Building services 
description  

EN ISO 13790 (Annex G)  

EN ISO 52016 -1  

National or regional calculation 
method : c ertified products  

Reference year 

climate file  

Three clima te zones        

(EN 15265 test cases)  

National or regional calculation 

method  

Member State Meteorological 
Offices  

Primary energy 
factors  

EN 15603 (Annex E)  

EN 52000 -1 (Annex B.10)  

National or regional calculation 
method  

 



 

30  

 

Internal 
temperature set 
points  

EN ISO 13790 (Annex G)  

EN ISO 52016 -1 

National or regional calculation 
method  

 

Ventilation and 
infiltration rates  

EN 15241  

EN 15242  

National or regional calculation 
method  

 

Internal gains as 

heat flows  

EN ISO 13790 (Annex J)  

EN ISO 52016 -1 

National or reg ional calculation 

method  

 

Heating/cooling 

system 
characteristics and 
capacity  

-  National or regional calculation 

method : c ertified products  11   

  

                                           
11  This may include reference to product characteristics laid down in Ecodesign Implementing Measures, Energy 
Labelling legislation or other relevant harmonised standards.  
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1.1.1.2   Suggested reporting format  for results  

Users shall identify  from the options given, and with refere nce to table 1.1.1, the sub -

type of energy performance  of buildings  assessment they have carried out .   

In addition, the calculation method  used , and whether it is based on  the EN standards 

series  or not,  shall be indicated.  

Indicator 1.1 Level 1 c ommon as sessment reporting format  

Part 1: Type of performance assessment  

Reporting item  Reporting  

(select/delete as appropriate)  

Energy Performance of Buildings  
assessment type  

­  Calculated (asset)  

­  Measured (operational)  

Energy Performance of Buildings  
assessment  sub - type  

­  Calculated (asset): Design or as 

built or standard  

­  Measured (operational):  

Standard  

Calculation 
method  

EN standard 
compliant 
calculation 
method?  

Yes/no  

 

Specific m ethod  

used  and related 
CEN standard 
series  

e.g. EN 15603, prEN 52000 -1 

Part 2: Performance assessment results  

Reporting 
headings  

Total  

(kWh/m 2 /yr)  

Energy uses (kWh/m 2 /yr)  

Heating  Cooling  Ventilation  Hot 
water  

Lighting  

1. 1 .1  Use stage primary energy demand  

Total 

primary 
energy 
demand  

      

Non -
renewable 
primary 
energy 
demand  

      

Renewable 
primary 
energy 
demand  

      

Exported 

energy 
generated  
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1.1 .2   Use stage delivered energy demand   

Fuels        

District 
energy  

      

Electricity        
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1.1.1.3   Monitoring of as  built and occupied performance  

Evidence shows that a  commitment to carry out quality and functional performance 

testing of a completed building focusses attention on design details, construction quality 

and the correct installation of services.   

Performance targets can be laid down which will later be chec ked on site during 

completion of the building.  For offices , this may be applied to the whole or a part of a 

building.  For multi -unit residential building projects , these may be applied to a sample 

of properties.  Reference standards that can be used are  identified in guidance note 1.2.  

Guidance note 1.2 for design teams and construction management  

Checking the as built and completed energy performance  of a building  

Testing of the completed building envelope, combined with comprehensive 

commissioning, ca n help focus ing  attention on the quality of design and the execution of 

works and installations  at earlier stages .  

Quality and functional performance testing requirements can be specified  with reference 

to specific tests, routines and standards:  

o Testing o f the quality and integrity of the building envelope, with reference 

standards to include:  

­  Air tightness using a fan pressurisation test (EN  ISO 9972 )  

­  Integrity by thermal imaging survey (EN 13187)  

o Commissioning of Heating, Ventilation and Air Conditioni ng (HVAC) systems, with 

reference standards to include:  

­  Functional performance testing of the system operating characteristics (EN 

12599)  

­  Checking of the integrity of ventilation duct work (EN 15727)  

o Commissioning of low or zero carbon energy  generation  te chnologies , with 

reference to best practice for each technology . 

The Intelligent Energy Europe funded project QUALICHeCK provides further guidance  on 

ensuring the quality of works, including  a range of case studies from across the EU  12 .   

 

 

1.1.2   Making Level 2 and 3 assessments  

1.1.2.1   Level 2 -  Comparative performance assessment s 

Basic rules for comparative reporting  

Comparative performance assessments shall be made on the basis of the same type and 

sub - type.  To use this reporting option , a number of  inputs to  the simulation of a 

building shall  be fixed:  

o Use of standard input data: Data provided at national level or the default data 

provided in Annex G of EN ISO 13790 shall be used.  This shall include the use of 

standard occupancy data (see Annex G. 8).  

o Choice of calculation method: The quasi -steady state and simplified hourly 

dynamic methods described in EN ISO 13790 may be used.  If a dynamic method 

is chosen , the results shall be validated according to the criteria and test cases in 

EN 15265 and th e variance rating reported.   

                                           
12  QUALICHeCK (2016) Source book on Guidelines  
for better enforcement of quality of the works , www.qualicheck -platform.eu  
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o Climate data: For measured assessment , the performance shall be corrected in 

relation to the test reference year for the local area or region, following the 

method in EN 15603.   

o Primary energy factor: The system boundary shall  encompass the primary energy 

required to extract and transport the energy carried to the building, as well as 

any other associated operations.  

 

The conditions of use will already have been fixed  according to national/regional 

requirements  for the purposes  of a regulated energy performance  assessment.  

Measured data shall be corrected in accordance with requirements in the CEN 

standards  EN 15603  or prEN 52001 -1.   

 

Table 1. 1. 3 summarises potential data sources for simplified calculation of performance 

usin g fixed parameters .  It is recommended that special attention is paid to the quality 

and compliance of third party input data, in relation to which further guidance is 

provided in this section.  

 

Table 1.1.3  Default data sources to be used  

Data item  Potent ial source  

Default EU values  National, regional or locally 
specific values  

Conditions of use  
and occupancy  

EN ISO 13790 (Annex G8)  

ISO/TR 52000 -1/2  

EN ISO 52016 -1 

National or regional calculation 
method  

Thermal envelope 
description  

EN ISO 13790 (Annex  G)  

EN ISO 52016 -1  

National or regional calculation  

method : c ertified products and 
details  

Building services 
description  

EN ISO 13790 (Annex G)  

EN ISO 52016 -1  

National or regional calculation 
method : c ertified products  

Reference year 
climate file  

Thre e climate zones        
(EN 15265 test cases)  

National or regional calculation 
method  

Member State Meteorological 

Offices  

Primary energy 
factors  

EN 15603 (Annex E)  

EN 52000 -1 (Annex B.10)  

National or regional calculation 
method  

 

Internal 
temperature set 
points  

EN ISO 13790 (Annex G)  

EN ISO 52016 -1 

National or regional calculation 
method  

 

Ventilation and 
infiltration rates  

EN 15241  

EN 15242  

National or regional calculation 
method  
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Internal gains as 
heat flows  

EN ISO 13790 (Annex J)  

EN ISO 52016 -1 

National  or regional calculation 
method  

 

Heating/cooling 
system 
characteristics and 
capacity  

-  National or regional calculation 
method : c ertified products  13   

 

Ensuring the quality and compliance of input data  

Input data may also be available that has been checke d and certified for use ï for 

example, performance data for architectural details that can  minimise thermal bridging.  

Use of this input data may be a requirement of a national calculation method in order to 

ensure comparability. Its use may therefore help  ensur ing  that  calculations are 

compliant with national calculation methods. The QUALICHeCK project provides further 

orientation on ensuring the quality and compliance of input data (see guidance note 

1. 3).  

Guidance note 1. 3  for design teams  

Ensuring the quality and  complian ce  of the input data  used  in an 

performance assessment  

The Intelligent Energy Europe funded project QUALICHeCK has sought to identify 

how  the quality and compliance of input data  can be ensured 14 .  Examples of 

sources of compliant input data can include:  

o PreȤcalculated values for certain technologies/aspects;  

o Procedures for generating reliable data for innovative products;  

o Databases of product characteristics;  

o Rules for consistent declarations of product performance . 

These sources may also be subject to third party verification.  

 

1.1.2.2  Level 3 -  Design performance optimisation  

This type of assessment shall  use  input data that is as representative as possible of the 

location and intended conditions of use, to include a focus on  the fol lowing aspects :  

V Aspect  1.1 ï Technical representativeness of the building use patterns  

V Aspect  1.2 ï Technical representativeness of the input data used  

V Aspect  2.1 ï Geographical representativeness of the weather data used  

V Aspect  2.2  -  Geographical represe ntativeness of the primary energy factors used  

V Aspect  3.1 ïTime representativeness of the calculation method  

V Aspect  3.2 ï Time representativeness of the energy demand profiling  

For each of these aspects , guidance is provided on how to improve the 

represent ativeness and precision of the calculations.  For a calculated performance , the 

assessment may therefore be tailored , reflecting the assessment sub - type described in 

the CEN standards  or in national/regional calculation methods .   Building renovations 

                                           
13  This may include reference to product characteristics laid down in Ecodesign Implementing Measures, Energy 
Labelling legislation or other relevant harmonised standards.  
14  QUALICH eCK (2016) Compliant and Easily Accessible EPC Input Data,  http://qualicheck -
platform.eu/results/reports/  
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shall  follow the guidance in the CEN standards on preparing a 'validated building 

calculation model' .   

Users should then report on which aspects they have focussed on.  The more aspects 

addressed the better the reliability rating that will be obtained, as the rating improves in 

function of accuracy and representativeness.   

Key aspects to focus attention on  

The design optimisation aspects highlighted for indicator 1 .1  focus on those that 

contribute to the representativeness and precision of the calculated perfor mance of a 

building :     

Aspect 1 .1  ï Technical representativeness  of the building use patterns  

Focus  of attention :  The use of input data that is representative of the conditions of use 

and occupancy patterns associated with the building.  

The design team sh all define in as a represent at ive way as possible the input data for 

the simulation.  The starting point shall be predicted occupancy pattern and density for 

the building and the conditions of use with respect to how areas will be heated and 

cooled.  This shall then be used as the basis for defining:  

o Internal temperature set points  

o Ventilation and infiltration rates  

o Internal gains and heat flows  

In the case of building renovations , surveys of the existing occupants of a building or a 

building stock can prov ide additional refinement of the understanding of occupancy 

patterns and user behaviour.  It is important to study user behaviour because evidence 

has shown that, particularly in residential building renovations, there can be a 'rebound 

effect' whereby the  efficiency improvements are offset by greater energy use by 

occupants.  

Aspect 1.2  ï Technical representativeness of the i nput data used  

Focus  of attention :  The extent to which the performance data for building materials and 

energy systems is representativ e of certified or actual performance.  

Although input data may comply with standards or calculation method requirements, it is 

important to note that it may not result in a more accurate simulation of the as -built 

performance, rather it will help ensure a c omparable performance assessment.   

Greater precision can be achieved by calculating or obtaining input data for the 

performance of specific building details or, in the case of building renovations, 

calculating or obtaining input data for  the performance o f specific construction details 

identified from condition surveys.   

The performance of t echnologies such as renewable energy generation can be modelled 

separately in order to provide more representative input data.  

Aspect 2.1  ï Geographical representativ eness  of the weather data used  

Focus  of attention :  The use of weather files that are as representative as possible of the 

location of the building.   

The most likely option for achieving greater representativeness would be a medium term 

(20 or 30 year) set  of averages for a standard local weather station.  The Joint Research 

Centre has created an open access weather file database that can be used across the 
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EU15 . Further interpolation of weather datasets to take into account of urban heat island 

effect s coul d add additional  precision to datasets.   

Aspect 2 .2   Geographical representativeness  of the primary energy factors used  

Focus  of attention :  The use of primary energy factors that are representative of the 

location of the building.   

The reference standard s EN 15603 and prEN  ISO  52000 -1 provide default primary 

energy factors for on -site, nearby or distant energy sources. These represent averages 

for the EU.  However it would preferable to use  the primary energy factors provided as 

part of a national calcula tion method c an  be used. These would be more represent at ive 

of the energy mix for th e specific  country.   

Aspect 3.1  ïTime representativeness  of the calculation method  

Focus  of attention :  The use of either a 'steady state' or a 'dynamic' method of simulati ng 

the energy performance of a building.   

The two methods differ in how accurately they are able to simulate the thermodynamic 

performance of a building, particularly in terms of how solar heat gains are accounted for 

within a simulation.   

Steady state s imulations use weather data which  has a seasonal or monthly time 

interval, whereas dynamic simulations use weather data with an hourly time interval, as 

well  as taking into account many more factors that will influence performance.   

Steady state models ca n estimate overall annual consumption to a  reasonable accuracy 

but are unreliable when the buildingôs performance is determined by varia tions in 

temperature and solar radiation that take place on a daily and hourly basis. For this 

reason , it is particularl y beneficial to use dynamic simulation in Southern European 

countries, where there is a greater duration and intensity of solar radiation during the 

year , daily and hourly variations in which can have a signif icant influence on 

performance .   

Dynamic simul ation can also be used to model the potential contribution of daylighting, 

based on both the availability of daylight and the amount of building floor area 

illuminated.  More information on daylighting simulation can be found under aspect 4.3 

of macro -obje ctive 4.  

Currently , national calculation methods in EU may, in accordance with EN ISO 13790 and 

EN ISO 52016 -1,  be based on a seasonal or monthly steady state, simplified hourly or 

fully dynamic method.  As a result , the precision of the performance asses sment carried 

out for building permitting may differ.   

A design team may choose to use a simple hourly or dynamic method in order to fine 

tune the building design to the local climate .   However , it is important to note that the 

precision of the results w ill to some extent depend on the knowledge and experience of 

the professionals carrying out the simulation.  This is because dynamic simulations are 

more complex and tend to require greater technical knowledge of the input data and the 

assumptions being ma de. Guidance note 1. 4 provides some orientation on the use of 

dynamic simulation.     

                                           
15  The  database will form an extension of PVGIS -  http://re.jrc.ec.europ a.eu/pvgis/apps4/pvest.php  

file:///C:/Users/Nick/Documents/Efficient%20Buildings/The
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Guidance note 1. 4  for design teams   

Getting started with dynamic building energy simulation s 

Setting up such a model can be time consuming, as it requires a great number of 

input parameters to reflect the specific detail about a building and its likely 

operating conditions.   

It is recommendable to therefore start with a simplified tool that allows for a 

focus on one building aspect at a time and/or which restricts the num ber of inputs 

that are necessary.  A good example is the daylighting tool Radiance 16 .  

It is also recommended to make an assessment of the local climate and relate 

this to case studies of buildings of the same type with a validated performance in 

the same c limate.  A good example is the tool Climate Consultant 17 .   

Once users have gained more experience , they can  move on to use the full 

simulation capabilities. It is recommended to start with a dynamic tool that works 

on the basis of a limited number of input s. Good examples are Example File 

Generator 18  (EnergyPlus) and eQuest 19  (DOE2.2).  

 

In some Member States , the simulation model that supports the national 

calculation method is dynamic ï for example, CALENER/HULC in Spain. Training 

and support in the use of the tool is therefore available.  

 

Where a dynamic simulation tool is not available nationally, a number of 

international tools are available, some of which are free to obtain  ï for example, 

EnergyPlus . Suitable dynamic simulation tools shall have been val idated according 

to the procedures of EN ISO 52016 -1, EN 15265 or ASHRAE 140 ( the latter two 

being  based on the BESTEST method).  Tools  that are known to already have 

been validated accordingly  include DOE2, BLAST, ESP, SRES/SUN 

(SERIRES/SUNCODE), SERIRES,  S3PAS (LIDER/CALENER), TAS, TRNSYS  and  

EnergyPlus . 

 

Aspect 3.2  ï Time representativeness  of the energy demand profiling  

Focus:  The extent to which demand profiles for the building support optimisation of the 

matching of supply and demand . 

The primary ene rgy efficiency and CO 2 emissions of electricity supplied over a national 

electricity grid fluctuate acco rding to  the mix of generating plant  and their associated 

emissions . More polluting fossil fuelled plant s are commonly used to bring on additional 

capac ity to meet peak loads in summer and winter , for example .  This is illustrated by 

figure 1.1.1  which shows a winter period of hourly generation and consumption of 

electricity in Denmark.   

If the primary energy and CO 2 emissions of an hourly demand profile  are calculated with 

reference to the hourly electricity supply mix , the result may be different from that 

which may have been modelled on a quasi -steady state basis.   

In a similar way, by matching the hourly demand profile of a building with different 

potential energy generation equipment , the potential for primary energy performance 

improvements and reductions in CO 2 emissions can be optimised.  This is particularly the 

case for buildings with mixes of use, where the mix may result in a combined daily an d 

                                           
16  US Department of Energy, Radiance https://energy.gov/eere/buildings/downloads/radiance  
17  University of California, Climate Consultant , http://www.energy -design - tools.aud.ucla.edu/climate -
consultant/  
18  EnergyPlus Example File G enerator, https://buildingdata.energy.gov/cbrd/resource/704  
19  eQuest, http://doe2.com/equest/index.html  
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seasonal demand profile that favours a different choice of energy generation equipment 

in comparison to a building with only a single use.   

 

 

Figure 1.1.1  Hourly electricity generation and consumption, Denmark, December 2016.  

Source:  ENTSO-E (2016)  

 

  












































































































































































































































































































































