Towards 2020

OVERVIEW AND OUTCOMES

1. General information
To support EU Member States (MS) in
the task of implementing Directive
2002/91/EC on the Energy Performance
of Buildings (EPBD), the Concerted
Action (CA) EPBD was launched by the
European Commission to promote
dialogue and exchange of best
practices. The Concerted Action EPBD
brings together the national authorities
implementing this legislation, and other
bodies appointed and entrusted by them
to do so. It fosters exchange of
information and experiences amongst
representatives designated by all 27
Member States, plus Norway and
Croatia.
With the adoption of the recast EPBD in
2010 (Directive 2010/31/EU), MS faced
new tough challenges. The most
prominent among them is the progress
towards new and retrofitted Nearly ZeroEnergy Buildings (NZEB) by 2021 (2019 in
the case of public buildings). Thus, from
2010 onwards, the range of topics of the
CA EPBD has been extended to cover
activities focusing on moving ‘Towards
2020 – Nearly Zero-Energy Buildings’.
This report summarises the main
outcomes of the discussions on this topic
from March 2011 to early 2013. The
successful contribution regarding the MS
progress towards 2020 is based on the
active participation of the national
delegates, including information gained
from questionnaires, national studies,
poster presentations, and study tours.

The work focused on the transposition of
the recast EPBD into national law, namely
on the national application of the
definition of NZEB, and on the national
plans for increasing the number of NZEB.

2. Objectives
Article 9 of the recast EPBD requires that
“Member States shall ensure that (a) by
31 December 2020 all new buildings are
nearly zero-energy buildings; and (b)
after 31 December 2018, new buildings
occupied and owned by public authorities
are nearly zero-energy buildings”.
Member States shall furthermore “draw
up national plans for increasing the
number of nearly zero-energy buildings”
and “following the leading example of
the public sector, develop policies and
take measures such as the setting of
targets in order to stimulate the
transformation of buildings that are
refurbished into nearly zero-energy
buildings”.
A NZEB is defined in article 2 of the recast
EPBD as “a building that has a very high
energy performance... . The nearly zero
or very low amount of energy required
should be covered to a very significant
extent by energy from renewable sources,
including energy from renewable sources
produced on-site or nearby”.
The specific CA EPBD activities on the
topic 'Towards 2020 – Nearly Zero-Energy
Buildings' support the MS through the
exchange of experience regarding already
existing high performance buildings
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3. Activities under 'Towards 2020 –
Nearly Zero-Energy Buildings'

Figure 1:
Two examples of
high performance
buildings: on the
top, a net zero
heating energy
house in Durbach
(Germany); on the
bottom, a net zero
energy office
building in Lisbon
(Portugal).

So far, the focus of work has been on five
major topics:
> mapping of national applications of the
NZEB definition;
> national plans to increase the number of
NZEB;
> boundary conditions for the assessment
of renewable energy in national
calculation methods (including
calculation methods for NZEB);
> convergence between the concepts
of NZEB and cost-optimal EP
requirements;
> practical experience with NZEB.

(ranging from low energy buildings to
passive houses, zero-energy and zeroemission buildings, and even to energy
surplus houses).
The discussion topics include the different
national applications of the NZEB
definition, national plans for increasing
the number of NZEB, the most common
building and service system solutions,
calculation methods, awareness-raising
activities, subsidies and other available
incentives, supporting documents (e.g.,
guidelines), etc..
Furthermore, there is close interaction
with the CEN activities for the
development of the 2nd generation
standards on the Energy Performance (EP)
of buildings.
The timeline for actions by the MS and
the EC related to NZEB (article 9 of the
recast EPBD) is presented in Figure 2.

Figure 2:
Timeline of NZEBrelated actions
according to the
recast EPBD.

AND

There is a very close link between the
NZEB discussion and the CA activities on
EP requirements using cost-optimal levels,
because the cost-optimal minimum EP
requirements will have to meet the NZEB
level by the end of 2018 for public
buildings, and by the end of 2020 for all
other new buildings. Additionally, both
topics involve work on calculation
procedures.
3.1 Mapping of national applications
of the NZEB definition

The status of the MS national applications
of the NZEB definition has been gathered
and compared. From a total of 19
countries that provided detailed
information in March 2013, six have their
NZEB application fixed in a legal
document, and another six have the
application ready but not yet legally
fixed. The other seven countries are at
various stages of developing the
application of the NZEB definition, with
national studies already performed and
currently being evaluated, or with studies
still being underway.
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In March 2013, six Member States had
their national application of the Nearly
Zero-Energy Buildings definition legally
fixed, while another six Member States
had them ready but not yet published in
a legal document.
Annex I of the recast EPBD gives a
common general framework for the
calculation of the EP of buildings,
including NZEB, as follows: “The energy
performance of a building shall be
determined on the basis of the calculated
or actual energy that is consumed in
order to meet the different needs
associated with its typical use, and shall
reflect the heating energy needs and
cooling energy needs (energy needed to
avoid overheating) to maintain the
envisaged temperature conditions of the
building, and domestic hot water needs.”
Furthermore, the Annex lists aspects that
shall be taken into consideration for the
methodology. These aspects include
natural and mechanical ventilation, and
built-in lighting installation (mainly in the
non-residential sector).
The energy aspects that are, or will be
included in the national calculations1 on
the demand side are:
> Heating and (domestic) hot water in all
19 MS for both building types.
> Cooling in 18 MS for non-residential
buildings, and in 17 MS for residential
buildings. One MS has not yet decided
how to include cooling energy needs.
> Ventilation in all 19 MS for nonresidential buildings, while in 17 MS for
residential buildings. The other 2 MS use
a simplified calculation procedure that
does not distinguish between natural
and mechanical ventilation, with or
without heat recovery.
> Lighting in all 19 MS for non-residential
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buildings, and in 8 MS for residential
buildings (the latter not being a
requirement in the EPBD Annex I).
> Auxiliary energy in 18 MS for nonresidential buildings, and in 17 MS for
residential buildings.
> Energy used for household equipment in
5 MS for residential buildings, and for
example office equipment in 7 MS for
non-residential buildings. Equipment is
not mentioned in the EPBD Annex I.
> Energy for lifts and external lighting is
additionally calculated in 1 MS for nonresidential buildings.
The analysis of national NZEB applications
and their calculation procedures also
focused on the integration of renewable
energy. The following renewable energy
generation systems are or will be included
by the MS that answered this question:
> Solar thermal: 18 of 18 MS.
> Photovoltaic: 17 MS.
> Passive solar, daylighting, biomass: 16 MS.
> Heat recovery, passive cooling and
geothermal: 15 MS.
> Biogas: 14 MS.
> Micro wind generator, micro Combined
Heat Power (CHP), ambient air (e.g., in
air-to-air heat pumps) and biofuel: 13 MS.
> Waste heat (from industries, computer
server rooms, etc.) and solar cooling: 9 MS.
> Waste heat from hot water (bath/shower,
washing machines, etc.): 6 MS.
The balancing time steps in the NZEB
calculation also differ among the 18
countries that reported on this issue. On the
demand side, 6 MS use a yearly time step,
10 MS a monthly time step, and 6 MS an
hourly time step, with 3 countries allowing
for both monthly and hourly calculation
(partly depending on the building type) and
1 country allowing a yearly and hourly
calculation (depending on the building
type). On the generation side, there are
Figure 3:
Interview of the
national
delegates
concerning the
country
application of the
NZEB definition.

1 From the 19 MS that provided information.
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9 MS with yearly balancing time steps, 8 MS
with a monthly approach, and 6 MS with an
hourly approach. Again, some countries
allow for more than one type of time steps.
14 MS allow taking into account the selfused energy generated by renewable
energy systems, of which 5 also allow
taking into account extended self-use of
energy (by battery or other storage
systems). 6 MS additionally allow taking
into account the feed-in of energy
generated by renewable energy systems.
The boundary of renewable energy
integration is one of the main points still
under discussion in many countries. This
boundary also depends on the type of the
renewable energy system. For example,
renewable integration into district heating
systems is often at neighbourhood or
infrastructural level, while photovoltaic is
mostly taken into account only at building
or building complex level. However, the
answers from 18 countries show that
there is a tendency to use a wider
boundary than the building level only.
10 MS plan to use at least the building
complex level for the accounting of the
renewable energy (Figure 4).
The specific national NZEB requirements
have been compared for the 19 MS that
answered the questionnaire. All but 2 MS
use or will use primary energy as the main
indicator. These 2 countries will use either
CO2 emissions as the sole indicator, or base
their energy requirements on measured
energy that will not be multiplied by a
primary energy factor (but 'energy-
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weighted' according to different energy
sources). Additional indicators used or
planned by the MS are:
> mean U-values, thermal transmittance
coefficient or transmission losses;
> heating, cooling, hot water and lighting
energy needs;
> efficiency of building service systems;
> summer comfort, bioclimatic index.
Concerning the type of EP requirements
(regarding primary energy or other), the
following will be realised, or is at least
planned by the 18 countries that provided
information:
> 10 MS will use fixed values;
> 6 MS will use fixed values with
allowances (for certain building usages
or, e.g., for the integration of cooling
systems in buildings);
> 5 MS will use mirror baseline buildings
with a fixed set of reference technologies
to compare with. Here, the minimum
requirement is fixed by calculating the EP
of a building with the same geometry,
orientation and user profile(s) as in the
original building, but applying a defined
set of technologies representing the
current state of good practice.
3 MS will use a combination of two types
of requirements:
> One MS plans to use the fixed value for
the residential buildings and the mirror
baseline building approach for the nonresidential buildings.
> In another MS, the fixed value plus

Figure 4: Possible boundaries for integrating renewable energy into NZEB calculations.
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allowances is used for residential
buildings while the mirror baseline
building approach is used for nonresidential buildings.
> The third country uses a fixed value plus
allowances for the primary energy
requirement and a mirror baseline
building approach for a summer comfort
requirement.
16 MS also reported on whether they will
ask for a specific share of Renewable
Energy Sources (RES) as part of their NZEB
requirements. 9 MS will use a fixed ratio.
2 MS will use a minimum absolute
renewable energy contribution. 1 MS will
use either fixed ratio or minimum
absolute contribution, depending on the
building type. 6 MS plan to have no
specific renewable energy requirement.
Not all the renewable energy systems that
can be calculated in the MS procedures
can be taken into account in the required
share of RES (Figure 5).
Member States have adopted a wide
range of definitions of Nearly ZeroEnergy Buildings.
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The drafts of the national NZEB plans have
been discussed, and a possible structure
for the plans has been developed. In
general, there seem to be two ways to
structure the national NZEB plans: either
with the focus on the content topics, as
defined in the EPBD article 9 (i.e., a report
topic by topic), or by concentrating on the
building type (new/existing/public/
residential/non-residential). A summary
matrix as presented in Table 1 can give an
overview of how the relevant topics are
transposed per building type.
An expert study ordered by the EC gave
insights into the planned evaluation of the
national NZEB plans.1 In 2012, the CA EPBD
forum provided the opportunity for dialogue
between the MS representatives and the EC
service provider carrying out the study. By
early 2013, 12 MS had provided their national
plans for increasing the number of NZEBs.
By March 2013, twelve Member States
had provided the EC with their national
plans for increasing the number of
Nearly Zero-Energy Buildings.

9 MS made an estimation of the planned
tightening of the NZEB requirements
compared to the current EP requirements
for new buildings. The values range
between 20% and 60%, with an indicative
average of 40% tightening.

Figure 5:
Renewable
energy systems
foreseen for
accounting in the
share of RES in 10
analysed MS.

The planned average tightening of the
Nearly Zero-Energy Buildings
requirements compared to the current
Energy Performance requirements for
new buildings is about 40%.
3.2 National plans to increase the
number of NZEB

In article 9, paragraph 1 of the recast
EPBD, it is written that “Member States
shall draw up national plans for
increasing the number of nearly zeroenergy buildings”. Further definitions of
what has to be included in the national
plans are described in the other
paragraphs of article 9.

1 Towards nearly zero-energy buildings. Definition of common principles under the EPBD. March 2013.
ec.europa.eu/energy/efficiency/buildings/buildings_en.htm

Table 1:
Overview matrix
for a structured
reporting on the
different topics
and building
types in the
national plans for
increasing the
number of NZEB.
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Additionally, the national promotion
programmes for NZEB have been analysed
in 17 countries. 11 MS have or plan to
have financial support programmes to
stimulate the market towards NZEB. 9 MS
(including 6 of the 11 MS with financial
support programmes) will launch other
types of NZEB promotion schemes,
including guidance to industry, pilot
projects, communication, etc.. Three of
the 17 MS do not plan any specific
promotion programme for NZEB.
The Concerted Action EPBD activities and
an EC expert study supported the Member
States in developing their national plans
towards Nearly Zero-Energy Buildings.
3.3 Boundary conditions for the
assessment of RES in national
calculation methods (including
calculation methods for NZEB)

The major questions regarding the
integration of RES in NZEB are:
1. What is meant with on-site and nearby
RES?
2. What is a ‘very significant extent’?
3. How are RES taken into account in the
calculation methods of the MS? Should
the benefit of renewable energy be
limited to the energy consumption
during the same month, the same hour,
or other options?
4. What kind of RES are currently mostly used
in high performance buildings in the MS?
The discussions and the country status
reports summarised in 3.1 show that, in
the MS, there are various approaches on
how to take into account the renewable
energy in the EP calculations. The issue of
how to consider renewable energy that is
either not produced on-site, or is produced
on-site but is fed into the general
electricity grid or district heating network,
seems to be a discussion topic in most MS.
Various RES are already used for covering
the building energy needs in EU countries,
with heat pumps, solar thermal,
photovoltaic and biomass being the most
frequent. Questions remain on how to
express renewable energy contributions
such as daylight, heat recovery, heat
pumps and passive solar energy in the
Energy Performance Certificates (EPCs).
In most of the countries, the use of RES
seems to be influenced by the availability
of subsidies.
Other important issues are ‘how to assess
and express renewable energy generation in
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the EPCs’ and ‘how to ensure that renewable
energy production is not counted twice’.
Four different methods of connecting RES
with buildings are possible (on building level,
on building complex level, on neighbourhood
level, and on infrastructural level). As
described in 3.1, the used methods depend
on the RES. Also, there is a tendency to use a
wider boundary than the building level only.
MS concluded that when the energy from
renewable sources is channeled into a public
grid, there are difficulties in the identification
of the actual proportion of renewable energy
supplied to one specific building.
The used boundaries for accounting
renewables in the NZEB calculation are
depending on the renewable energy
generation source and differ widely.
There is a tendency to use a wider
boundary than the building level only.
There is a close cooperation with CEN in
which the European calculation standard
(EN) approaches to calculate renewable
energy contributions are reviewed and
mirrored with national procedures.
However, further information exchange
among the countries, and harmonisation
with the relevant approaches within the
EN calculation standards are needed.
3.4 Convergence between the
concepts of NZEB and cost-optimal
EP requirements

Based on EPBD articles 5 ‘Calculation of
cost-optimal levels of minimum Energy
Performance requirements’ and 9 ‘Nearly
Zero-Energy Buildings’, the beginning of
the years 2019 (for new public buildings)
and 2021 (for all new buildings) will be
the meeting point between the costoptimal calculations and the definition of
NZEB: by 2019/2021, NZEB shall have a
cost-optimal combination of building
envelope and building service systems.
Thus, the cost-optimal calculations for
2012 have to be reviewed for 2019/2021,
as there are certain factors that will
change between now and 2020. Though
future prices and innovations cannot
easily be predicted, MS have to take into
account at least the following factors:
> primary energy conversion factors,
especially regarding district heating and
electricity;
> energy prices;
> investment costs;
> technology efficiency developments and
innovations.
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10 MS reported that they have already
performed a study that takes into account
the changes in at least some of the
mentioned parameters:
> Primary energy conversion factors: 8 MS.
> Energy prices: 9 MS.
> Investment costs: 5 MS.
> Technology efficiency developments and
innovations: 3 MS.
3 countries have studied all the factors
listed above. Other factors that were
examined (but only one factor per MS) were
CO2 reduction costs and discount factors.
MS reported that, using the present costs,
technologies, and primary energy
conversion factors, the currently available
national applications of the NZEB
definition are not fully in compliance with
the cost-optimal requirement. Only 1
country reported that it has used the
study on the evolving factors to fix its
national application of the NZEB
definition. Other countries might follow.
Therefore, the topic is certainly worth
revisiting after all MS have concluded
their cost-optimal calculations. Future
developments of existing and new
technologies, as well as the cost of these
technologies, may well change the
picture, and hence initiate new
calculation results and new discussions.
Ten Member States performed a costoptimal study for 2019/2021 (e.g., for
Nearly Zero-Energy Buildings), taking into
account evolving parameters such as
primary energy conversion factors, energy
prices, investment costs, and technology
efficiency developments and innovations.

ministry buildings, and community
buildings such as schools and
kindergartens.
> These buildings are used as lighthouses
for the general development in the
building sector. This is especially true
for school buildings, which can be used
as communication means towards pupils
and their families, and can thus reach
many different society groups. This
approach is applied in several MS.
> In Germany and Latvia, there are specific
research and funding programmes for
new and retrofitted community buildings
towards the NZEB level.
> There are several German communities
that have implemented their own energy
decree, with EP requirements that are
further tightened compared to the
national ones. These requirements apply
to community buildings and buildings built
on community ground. This approach is
applied also in other MS, such as Belgium
(Flemish region) and Denmark. The
German Federal Government has
committed to realise the NZEB level for
its own new buildings already in 2012.
> An interesting measure is the
installation of an energy commissioner
responsible for the energy efficiency of
all federal buildings of Germany.

3.5 Practical experience with NZEB

In article 9, the recast EPBD sets earlier
implementation dates for NZEB for new
buildings occupied and owned by public
authorities. The idea is that public
buildings shall be used as leading
examples for the progress towards NZEB.
The CA EPBD has therefore specifically
focused on public buildings, and has
analysed examples of high performance
public buildings in Germany, the political
role these buildings can play, the offered
incentives and promotion initiatives, the
currently used requirements, as well as
examples of specific guidelines.
> There is a variety of high performance
public buildings in Germany, such as
prominent buildings like the Federal
Parliament building ‘Reichstag’, several

A list of instruments to support the use of
public buildings as leading examples was
compiled, and is presented in Figure 7.
The use of public buildings as leading
examples is already in place in several
Member States. Various instruments,
e.g., financial support for communities,
specific research programmes, further
tightened Energy Performance
requirements, etc., are in use.
In the EU, single-family houses are the
most common building type, and thus the
interest of the MS peaks on this type. The
experience in the UK shows that:
> It is difficult to introduce NZEB in
countries in which the average time

Figure 6:
Strong fluctuation
of the crude oil
price complicates
the prediction of
the 2019/2021
NZEB boundaries.
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Figure 7:
Compiled list for
the use of public
buildings
as leading
examples towards
nearly zero-energy
buildings.

people stay in a purchased home is
about 7 years before a new home is
bought and the old one is sold. This
makes investment in energy efficient
technologies rather hard, as they rarely
pay back within that short timespan.
> There is often a difference between the
predicted (calculated) EP and the
measured results. While the absolute
amount of deviation of the energy use is
often smaller in high performance
buildings, the deviation percentage
increases with the reduction of the
energy need. The following reasons have
been determined, based on experience
with high performance buildings:
Deviations between the planning and
the construction site.
Significant lower seasonal efficiency of
boilers and heat pumps than that
predicted and expected.
Problems with mechanical ventilation
systems, including draught, noise,
faults and poor performance. This
experience was backed-up by at least
another MS (The Netherlands).
Poor workmanship at the installation
of solar thermal systems.
Different user behaviour in reality
than in the calculations.
Use of control systems that are too
complicated for the users.
Some countries, like Austria and Germany,
have good practical experience with high
performance dwellings. In those countries,
fewer failures on the construction site are
found, and houses with a higher energy
efficiency than that required by the

national regulation have a dominant share
in the market of new residential buildings.
There is often a significant difference
between the predicted (calculated)
Energy Performance of buildings and the
measured results. In countries that
already have good practical experience
with high performance houses, these
houses have a dominant share in the
market of new residential buildings.
A survey among CA EPBD representatives
showed that the ratio of high performance
buildings is lower in southern MS than in
middle and northern Europe. In order to
study effective measures for countries
with warm climate, the following topics
were discussed, based on the experience
in Southern France:
> the setting of minimum EP
requirements, and the national
application of the NZEB definition in
warm climates;
> strategies and technologies that help to
achieve NZEB in warm climates;
> practical experience with high
performance buildings in warm climates.
The experience in France led to NZEB
requirements being a combination of EP
and comfort: primary energy use,
bioclimatic indicator (relating heating,
cooling and artificial lighting demand) and
indoor temperature accounting for the
intensity of discomfort. The technologies
most used in order to reduce the cooling
energy demand are:
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> night ventilation;
> ground coupled heat exchanger for
ventilation;
> mobile or fixed shading devices and
structures (including verandas);
> ventilation systems with summer mode
(bypass of heat exchanger);
> reversible heat pumps.
According to practical experience, the
following conclusions can be drawn:
> The use of night ventilation and shading
are the most important passive cooling
strategies.
> Thermal mass can only be used
effectively in climates with significant
differences between day and night
outdoor air temperatures.
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Additional experience by other warm
climate countries is:
> Ground coupled heat exchanger for
ventilation (earth cooling tubes) work
well in, e.g., Portugal and Greece.
> Insulation is effective in warm climates,
as it can reduce both the heating and
cooling energy need.
In countries with a warm climate, a
combination of Nearly Zero-Energy
Building requirements for the Energy
Performance and comfort criteria might
be advisable. The essential issue is to
create indoor conditions that allow
occupants to feel comfortable without
air-conditioning during the warm periods.

4. Main outcomes of 'Towards 2020 – Nearly Zero-Energy Buildings'
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5. Lessons learned and
recommendations
With many details in the national
applications of the Nearly Zero-Energy
Buildings (NZEB) definition still under
development, the information exchange in
the Concerted Action (CA) on the Energy
Performance of Buildings Directive (EPBD)
platform is very helpful for the Member
States’ (MS) delegates.
A major problem is the meeting point
between the NZEB definition and the costoptimal Energy Performance (EP)
requirements. Several major parameters
cannot be easily predicted for the coming
6-8 years, such as future performances of
new and further developed technologies,
future primary energy factors (mainly for
electricity, as well as for district heating
and cooling), due to changes in the
infrastructure, cost developments of
technologies, energy carriers, labour and
planning, as well as boundaries like
changing climate and lifestyle.
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Thus, the national applications of the
NZEB definition need to show a clear
direction, but the exact values might have
to be adjusted by the MS at a later stage,
when costs and the other mentioned
influencing factors become more
predictable. However, a clear indication
of the tightening range (e.g., 30-50%
better EP compared to the current
requirements) is necessary for the
building industry, investors and planners,
in order to stimulate technology
innovations and developments.
Pilot and demonstration projects of NZEB
have been realised in the MS, and
promotion and subsidy programmes support
their market implementation. Despite the
current financial crisis in Europe, these
kinds of projects and programmes should
be continued and extended to all European
countries. Experience in some MS shows
that the state investment in financial
incentive programmes is a win-win
situation, because of the payback by the
increased number of jobs and taxes.

The sole responsibility for the content of this report lies with the authors. It does not
necessarily reflect the opinion of the European Union. Neither the EACI nor the
European Commission are responsible for any use that may be made of the information
contained therein.
The content of this report is included in the book “Implementing the Energy
Performance of Buildings Directive (EPBD)”, ISBN 978-972-8646-28-8,
© ADENE 2013 (pages 47-56)
More details on the IEE Programme can be found at
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This individual report and the full book of national reports 2012 can be downloaded from
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