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Relevant objectives in the EU Directive

“The directive lays down requirements as regards:

(a) the general framework for a methodology of calculation of
the integrated energy performance of buildings

(b) the application of minimum requirements on the energy
performance of buildings

(c) the application of minimum requirements on the energy
performance of large existing buildings that are subject to
major renovation

(d) energy certification of buildings
(e) ………….

The energy performance of a building shall be expressed in a transparent manner and
may include a CO2 emission indicator.”

General framework for the calculation of energy performance of buildings 
(Annex of the Directive)

1. The methodology of calculation of energy performance of buildings shall include at
least the following aspects:

(a) thermal characteristics of the building (shell and internal
partitions, etc. ) These characteristics may also include air-
tightness

(b) heating installation and hot water supply, including their
insulation characteristics;

(c) air-conditioning installations
(d) ventilation
(e) built-in lighting installation (mainly the non-residential

sector) 
(f) position and orientation of buildings, including outdoor

climate
(g) passive solar systems and solar protection
(h) natural ventilation
(i) indoor climate conditions, including the designed indoor

climate
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2. The positive influence of the following aspects shall, where relevant in this

calculation, be taken into account:
(a) active solar systems and other heating systems based on

renewable energy sources
(b) electricity produced by CHP
(c) district or block heating and cooling systems
(d) natural lighting

3. For the purpose of this calculation buildings should be adequately classified into
categories such as:

(a) single family house of different types
(b) apartment blocks 
(c) offices
(d) education buildings
(e) hospitals
(f) hotels and restaurants
(g) sports facilities
(h) wholesale and retail trade services buildings
(i) other types of energy consuming buildings

Comments:
The net energy use (or need) of a building is in most cases well defined. However, it is
necessary to define how the influence of the efficiency of the energy supply system
should be taken into account. One possibility is to exclude energy losses in the energy
supply system when the buildings net energy use is determined. 

The CO2 emissions, on the other hand, depend where and how the energy supplied to
the building is produced. E.g. electricity is normally produced in a power plant far
away from the building and electricity is supplied to the building by the grid.
Depending on the energy source used in the power plants, the emissions can be very
different. The energy source will also vary over time, resulting in different emissions.
In order to achieve the necessary transparency, the first step is to develop a tool by
which the total net energy use can be determined. The outcome must be split up in
specific values for heating, cooling and electricity. The second step is to develop a
common procedure how to express CO2 emissions taking into account the efficiencies
in the relevant (heating, cooling, electricity) energy systems. This is partly a technical
issue but partly also a political issue.

The existing standards (European) for calculating the energy performance of buildings
need to be completed in order to meet all the requirements above. See Per Levin.

The different categories of buildings require different adaptations of the calculation
tools. The main reasons are how the buildings are used which leads to different internal
gains during different hours during the day.

Different procedures for energy declarations may also be appropriate for new and
existing buildings.
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Energy performance certificate

EPD Article 7:
1. “Member States shall ensure that, when buildings are constructed,

sold or rented out, an energy performance certificate is made available
to the owner or by the owner to the prospective buyer or tenant, as the
case might be. ……

2. The energy performance certificate for buildings shall include
reference values such as currant legal standards and benchmarks in
order to make it possible for consumers to compare and assess the
energy performance of the building. The certificate shall be
accompanied by recommendations for cost-effective improvement of
the energy performance………….”

The following steps are required for the energy certification:

1. Develop methodologies for energy declaration of the buildings
2. Develop reference values (key numbers) and /or systems for

benchmarking
3. Provide a labelling system for selected  buildings

Energy declaration of buildings

The purposes of an energy declaration

The primary use of energy declarations is to:

1. create consciousness of energy efficiency in buildings and also improve the
knowledge of energy use in buildings; 

2. use the information to determine if the building works as well as possible
with regard to its technical design;

3. use the information for benchmarking;
4. use the information for suggesting measures and recommendations for

reducing the energy use; 
5. provide the information necessary to make calculations of the

environmental impact due to the energy use, e.g. CO2 emission ;
6. describe selected energy properties of the building;
7. give the basis for a common energy performance certification of a building

Comments:
Depending on the purpose of the energy declaration, different procedures can be of
interest. Different actors need different information. E.g. for benchmarking and for
explaining the CO2 emission, it can be enough to read the total energy supply to the
building and only adjust these figures to normal outdoor climate and to the heated area.
For giving relevant advice to the property owner which measures are cost-effective a
very careful examination and calculation of the building’s energy balance is necessary.
A careful analysis is also necessary to give relevant information to the users how they
can decrease their energy use without decreasing, under an acceptable level, the indoor
air quality and thermal comfort.
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The main purpose of the Directive is to reduce the energy consumption in the building
sector and hence also the carbon dioxide emissions. Therefore, priority should perhaps
be given to the buildings with the highest energy consumption, because in these
buildings the energy conservation measures can be expected to be the most cost-
effective.

One way to proceed is to make the energy calculation in different steps for existing
buildings. The first is to collect measured energy-use, e.g. from energy bills, and make
a benchmarking to decide if the actual building is better or worse compared to similar
buildings. If the energy-use seems to be higher than the average for a comparable group
of buildings a second step is to make a careful energy calculation that can be compared
to the measured energy use. This has to be done for identifying what kind of measures
can be recommended in order to reduce the energy use in the building. For
benchmarking, it can perhaps also be of interest to compare the measured energy use in
the building examined with the estimated energy use in a building that is built with the
best available technology. Alternatively, compared with a building that meets the
requirement in the existing building codes.
 
Some important aspects necessary to take into consideration when developing a
common tool for energy declaration of buildings are discussed.
The discussion is here focused on residential buildings but similar principles are
relevant for other types of buildings.

Requirements on an energy declaration of a residential building

To determine how much energy is needed annually during normal weather
conditions in a specific building in order to meet user requirements on thermal
comfort and indoor air quality. The energy declaration should also supply
information on the potentials for energy reduction.

Comments: 
The energy declaration must include information on the total energy use in the
building, e.g. energy for heating, ventilation, cooling and domestic hot water as well as
electricity for running the building and for use in the household. Thermal comfort and
indoor air quality levels can be defined by ISO or CEN standards or by using well
developed and evaluated questionnaires to be answered by the tenants, indicating their
satisfaction. In order to get an acceptable thermal comfort, the indoor air temperature
may be different depending on the thermal performance of the building envelope and
on different living patterns in different regions. To get an acceptable thermal comfort in
a badly insulated and leaky building the temperature must be higher, compared to a
well-insulated building.

Parameters affecting the energy use in a residential building are

1. The thermal performance of the building envelope, the efficiency of the
ventilation system, the heating system and other equipment installed. This
also includes the possibility of the building to utilise passive solar heat gain.
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2. The user behaviour such as use of domestic hot water and use of household

electricity; also the users’ choice when buying different electric devices and
how these are used.

3. How the building and its installations are operated; how well the heating
(cooling) control system works. If the heating control system does not work
properly and/or the ventilation system does not provide acceptable indoor
air quality, the users have to make corrections like opening windows. 

In most existing buildings the thermal performance of the building and how the
building services are managed have a major impact on the total energy use. The user
behaviour and how well the technology interacts with users’ requirements become
more and more important the more energy efficient the buildings are. 

The conclusion is that the energy use in a building is a complex mixture between the
building technology, HVAC-systems, the maintenance of the building and the
behaviour of the users. This has to be considered in an energy declaration.

A common, well-accepted and standardised system for energy declaration of buildings
is strongly recommended.

Energy declaration of existing buildings – a possible procedure

For most existing buildings the energy use usually is well known via the energy bills.
The construction details are on the other hand not very well documented. Calculations
of the energy use will thus in most cases be very uncertain and difficulties will occur
when giving relevant recommendations of cost-effective energy conservation measures.
The energy declaration needs a combination of tools for calculations based on the
information from the energy bills.  

For existing buildings the energy declarations can be based on both measurements and
calculations in order to fulfil the purposes mentioned above. Normally the heating bills
are based on measured heat delivered to the building. In most cases, the energy for
domestic hot water is included in the heating bill. To get the total energy use in a
building, the electricity to run the building and household electricity have to be added.
In electrically heated houses, common in e.g. Sweden, the house-owner just got one bill
covering the total energy use.

To make the measured values objective and comparable several corrections and
calculations are necessary:

• it is necessary to check that the indoor thermal comfort and air quality meet
agreed requirements

• corrections of the heat use to normal outdoor climate – primarily outdoor
temperature (maybe also solar heat gain)

• necessary corrections for internal heat gains, e.g. differences in household
electricity

• presentation of the energy use in comparable units e.g. based on areas
and/or volumes which have to be defined (in a standard), so called key
values



6
• the energy use has to be split up in parts referring to the performance of the

building, the installations incl. operation, and user behaviour. The energy
has also to be divided into electricity and heat.

In order to determine if the building works as well as possible, with regard to its
building and installation technologies, theoretical calculations of the energy use are
necessary. There exists a whole set of useful methods presented as ISO and CEN
standards. To meet the requirements of an energy declaration, ISO and CEN should be
asked to modify these methods. The difference between the corrected measured values
and the theoretical calculated values can depend on bad operation of the building
services or wrong input data in the calculation models or bad technical performance of
the building. This information can be used as a basis for decisions on necessary
improvements of the building.

Theoretical calculations shall be used to predict the energy reductions due to the
different measures that are recommended.

The use of energy in the building – both heat and electricity – is the real basis to
determine the environmental impact due to energy. It is necessary to develop
standardised procedures how to calculate this impact.

Energy declaration of new buildings – a possible procedure

The energy declaration of a new building has to be based on calculations. In
comparison with existing buildings, the knowledge of the building construction is very
good. The most critical part for the outcome of calculations is the choice of input-data.
To achieve good comparability, a common procedure to determine input data like
energy for domestic hot water, household electricity or electricity for the activity in the
building, choice of indoor temperature, electricity for operating the building, energy for
lighting etc has to be developed. 

In many countries many new buildings have very low energy demand for heating. The
solar heat gain, internal gains and energy losses from equipment etc cover the major
part of the heating demand. In several buildings the internal gains etc are so large that
cooling is necessary even in temperate climate.

For buildings with large glassed areas and/or large internal gains the energy
calculations need to be done on hourly basis. Many modern apartment blocks, offices,
education buildings and restaurants need very little heat supply from the heating system
and need very often air-conditioning to get an acceptable thermal comfort.
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Issues for international collaboration

• develop standardised tools for the calculation of the energy
performance of buildings taking into account the aspects in “Annex”.
(prEN ISO 13790 covers many aspects but has to be completed)

• define system boundaries for the different building categories and
different heating systems

• prepare models for expressing requirements on indoor air quality,
thermal comfort in winter and when appropriate in summer, visual
comfort, etc.

• develop transparent systems to determine necessary input data for the
calculations, incl. default values on internal gains

• provide transparent information regarding output data (reference
values, benchmarks, etc.)

• define comparable energy related key values ( kWh/m2, kWh per
person, kWh per apartment, kWh per produced unit etc.) The
areas/volumes need to be defined.

• develop a method to translate net energy, used in the building, to
primary energy and CO2 emissions

• develop a common procedure for an “energy performance certificate”
• develop and compile relevant standards applicable for each individual

building category
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